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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OIIero oOpa3oBaHus (YIIyOJEHHBIN
YPOBEHb) COCTaBJEHA HA OCHOBE TpeOOBAaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00I1IEr0 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OOOQ, ¢ yuerom (enepasibHON paboyeil mporpaMMbl BOCITUTaHUS.

[IporpaMmMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKOU
MOMOILY YYUTEIIIO B CO3/IaHUU paboYell MporpaMmMbl IO Y4EOHOMY IPEIMETY .

[TporpaMMa mo xumuM Aa€T MpEACTaBIECHUE O ILENAX, OOLIed cTpaTeruu
oOyueHusi, BOCIUTAHUS M Pa3BUTHUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNUE, €T0 CTPYKTYPY IO
pazmenam M TeMaM, pacopeleleHue MO  KiaccaM, PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTh HM3YyYEHUSI XUMUU C YYETOM MEXIPEIMETHBIX U BHYTPHU
IPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaronuxcs. B mporpaMMe mo XMMHUHM YUUTBIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeIMeTa B pealu3aluud TpeOOBaHUN K  IUIAHUPYEMBIM  JIMYHOCTHBIM,
METaIlpeAMETHbIM U TMPEAMETHBIM pe3yJibTaTaM 00y4YeHus U B (POPMUPOBAHUU
OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIbHON JEATEIBHOCTH OOYy4arolerocs I1o
OCBOEHUIO yUE€OHOIO COJIEPKaHNUS.

W3yyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imiero oOpa3oBaHus
OPUEHTUPOBAHO Ha OOIIEKYJIHTYPHYIO MOATOTOBKY, HEOOXOIUMYIO JIJIsl BHIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PA3BUTHS MHTEIUIEKTYyalIbHBIX CIOCOOHOCTEN U
UHTEpEeCcOB OOy4YaloIUXCs, Ha MPOAOKEHHE OOydYeHHMs Ha YpPOBHE CpPETHETO
oO1miero oOpa3oBaHusI.

3HaHWEe XHMHH CIIYXKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PEHHUS
oOy4Jaronierocsi, ero MpeACcTaBICHU O MaTepUuaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT GopMHpyEMbIEe XUMHUEHN MPEACTABICHUS O MPEBPAILCHUIX YHEPTUU U
BEUIECTB B MpPHUPOJE, O MYyTAX pEeUIeHHs TI00aNbHBIX MNPOOJIEM YCTOHYMBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOW, JHEPIETUUYECKOM, IPOJOBOJIBCTBEHHON
po0eM, MpooJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumun:

CHOCOOCTBYeT  peanu3aldyd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
(bopMUPOBaHUA KYJIBTYPhI JINYHOCTH 00YUAIOIIUXCS, UX 00IIeN U PyHKIIMOHATBHON
IPAMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHME MBILIUICHHS U TBOPUECKUX CIOCOOHOCTEM
oOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOW  JIESITeIbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B POHECCHOHATBLHON ACSITENbHOCTH;



3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBISETCS KIFOYEBBIM HTANlOM B
(GhOopMHPOBAHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJOTUYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlaHHbIC HampaBIICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
collep KaHUsl TpeMeTa, KOTOPBIN SBJSETCS NEAaroruuyeckd aJaanTUpOBAHHBIM
OTpaXEHUEM OTNPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbIA Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIONUMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUH, OCHOBOIIOJAraloluX MNpeICTaBICHUN OOIed XUMUU U
OTJICJIBbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepKaHus MPOrpaMMbl IO XMMUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojpepkaHue CKIIAIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHH 0 XUMUYECKON
peakiuu. O0e ATU CHCTEMbl OPraHU30BaHbI MO MPHUHIUITY MOCIEAOBATEIBLHOIO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHUH;

YYCHHS O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJANHAMUKE.

B ocHOBYy TeopeTHuecKuX 3HAHWUU IOJOKEHBI SMIIUPUYECKU IOTYyUYEHHBIC
daxtel. TeopeTnueckue 3HaAHUS Pa3BUBAIOTCS TTOCJIEA0BATEIBLHO OT OJTHOTO YPOBHS
K JpyromMy Hu 0O0O€CNeuYrBalOT OOYYalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3Y4aeMBbIX BEIIECTB.

OcBoeHue coaepKaHUs MPOTPAaMMBI IO  XHMHH  TPOUCXOJUT  C
WCIIOJIb30BaHMEM 3HAHUM U3 paHee U3YUCHHBIX YUEOHBIX TPEAMETOB: OKPY KON
Mup, 6uosiorusi, pusuka, MaTeMaTuka, reorpadus, TEXHOJOTHsI, HCTOPHSI.

[TporpamMMa ocHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YTIIyOJIEHHBIN
YPOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJBLHOTO XapakTepa
oOpazoBaHus, cnenupuku ydyeOHOro mpeaMeTa U OOECIeUeHHUE YCHEIIHOTO
oOydeHMs] Ha CIEQyIolleM YypoBHE oOpa3oBaHud. B mporpamMme mno XuMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKas HAMPaBICHHOCTh OOYUYEHUS XUMUH,
mupdepenumanus  oOydeHHUs,  BKIIOYAmOMIas  NOpOoQUIbHYIO  MOATOTOBKY
oOydJarommxcsi W TMOCJEAYIONee CaMOOMpEIeIeHNEe B BBIOOpPE HaIpPaBICHHUS
oOyueHus B Npo(PUIBHBIX Ki1accax.



Yrny0néHHoe UM3ydYeHHE XHMMHMHU CIOCOOCTBYET — pealu3alluu  3ajad
npohecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KOKIOMY OOyYaromeMycsi TMPOSIBUTh CBOM HWHTEIUICKTYalbHBIE M TBOPYECKUC
CIIOCOOHOCTH IIPU U3YUEHUH Y4eOHOTO MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOJIOJKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOM ESITEIILHOCTH.

[Iporpamma 1o xumun (yrayOn€HHBIM ypOBEHB) TpETHA3HAUCHA JIS
WCITOJIb30BAaHUSI B OOpPA30BATEIIBHBIX OPTAaHMU3AIUAX, PEATU3YIONIUX TPOrPAMMBbI
nuddepentiupoBanHoro (yriayoi€HHOro, mpOo(PHIBLHOTO) H3YUYCHHS OTACIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IeT0 00pa30BaHUsl.

OOpazoBaTenbHble (PYHKIIUU XUMUHU, U3Yy4aeMON Ha YIIIyOJICHHOM YpPOBHE,
peanu3yroTcs B mpolecce GopMUPOBaHUS 3HAHUN OCHOB XMMHMUYECKOW HAYKH KakK
00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
YyeJioBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3ajaya y4eOHOTro
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAXKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB U TEOPETUUECKUX MOJOKEHUI, TOCTYITHBIX 0000IIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKH, B MPUOOIICHUH K HAyYHBIM
METO/JaM TIO3HAHUS TIPH M3YYCHUM BEMIECTB W XUMHUYECKUX PEaKIUH,
dbopMHUpOBaHUY U PA3BUTUHU MTO3HABATEILHBIX YMEHUN U CIIOCOOOB JIEATEIHOCTH U
UX TPUMEHEHWHW B Y4eOHO-TO3HABATEIbHOW M y4eOHO-UCCIIeI0BATEIHCKON
NEeATEIbHOCTH, OCBOCHHMHM NpaBUJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MMOBCEHEBHOM KU3HHU.

[{enu u3ydeHUs: XUMUU OTPAXKAIOT HAMPABIEHHOCTh 0OYYEHUS HA Pa3BUTHE U
caMOpa3BUTHUE JTUYHOCTH, GOPMUPOBAHUE €€ MHTEIUIEKTA U 00IIEH KYJIbTYPHI.

N3ydeHne XUMUU HAIMIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEIeH:

dbopMUpOBaHUE UWHTEJUICKTYaJlbHO Pa3BUTONM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHSIM JKU3HHU;

dbopMHpOBaHNE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOH KapTHHBI MHpA, KaK OCHOBBI JUIS TOHUMAaHUS XWMHYECKOW CTOPOHBI
SIBJICHUN OKPY>KaloIero Mupa, OCBOCHHE SI3bIKa HAyKH,

NpUOOIICHUE OO0ydYaroluXxcsi K CaMOCTOSITeIbHOM TIO3HABATEIbHOU W
WCCJIEOBATENILCKOW  JICSITENIBHOCTH, K  Hay4YHbIM  METOJaM  TO3HAHUA,
dbopMHpoBaHEe MOTUBAILIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (QYHKIMOHAILHOW W  €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKPY’KAIOLIEr0o MUpPa, MCHOJIb3ysl 3HAHUS M OIbIT, MOJYYEHHbIC MPU HU3yUYCHUHU
XUMUH, MPUMEHSITh UX TIPU PEIICHUH TPOOJIEM B MIOBCETHEBHON KU3HU U TPYAOBOU
JEATEIIbHOCTH;



pa3BuTHE Yy OOyyalolmuxcs HWHTEpeca K HU3YUYCHHI0O XUMHH U cdepam
NEATEIbHOCTH, CBA3aHHBIM C XHMHEH, MOTHBAUUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO PO U HAMIPABICHHOCTH JAIbHEUIIIETO 00yUYCHHS;

OCO3HAHHWE IEHHOCTH XUMHUYECKUX 3HAHUW B JKU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSI JKOJOTUYECKON KYyJNbTYphl, HENPHUITHE JEUCTBUM, MPUHOCIIIUX BpPEI
OKPYXaKOIIEH CpeJie U 3J0POBBIO JIOIEH;

npuoOpeTeHne 00yJaroIIMMHCS ONbITa CAMOMO3HAHMSI, KIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrny6nénHoe u3ydeHue ydeOHOro mpeamera «Xumus» orBoautcs 102
yaca B 8 kiaccax (3 gaca B Hezeno) U 85 yacoB B 9 kiaccax, Bcero 187 yacoB 3a
JIBa rofia oOy4YeHus.



COAEPKAHUE OBYUYEHUA
8 KVIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTEIbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3Hu yenoBeka. Kparkue cegeHust oo
VMCTOPUM BO3HUKHOBCHHS M Pa3BUTUS XMUMUU. XUMHS B CUCTeMe Hayk. Tena u
BelecTBa. PU3NYECKHE U XUMUYECKHAE CBOMCTBA BEILIECTB. ATperaTHble COCTOSTHUSA
BemecTB. lIoHATHE O TEOPETHYECKMX W SMIMPHUYECKHX METOAAX MO3HAHUS B
€CTEeCTBEHHBIX Haykax. [IpencraBieHus o Hay4HOM ITO3HAHUU HA HMIIMPUYECKOM
ypOBHE: HaOJIOJICHUE, U3MEPEHUE, SKCIEPUMEHT, MOJEINPOBAHNUE, BBIUMCICHHUE.
[IpencraBienust 0 HAyYHOM IO3HAHUU HA TEOPETUYECKOM YPOBHE: HayUHbIE (DAKTHI,
npo0iema, rurnoTes3a, TEopus, 3aKOH.

S3bik xuMuU. CTOYHUKH XUMUYECKON MHPOpMALTIH.

[TonsitTue o MeTogax pabOThl ¢ XUMHUYECKMMHU BeunlecTBamu. OO0pyaoBaHME
HIKOJILHOM XuMuyeckoi Jnabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JJAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, MPUPOAHBIE BOJIbI, TOPHBIE MOPO/Ibl U MUHEpabI. [IOHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoObl paszieneHus cMeceid. OuncTka BEUIeCTB.

BemectBa M XuMUYeCKHE peakUUU. ATOMBI M MOJEKYJIBl. XHMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Mertainnel 1 HemeTasuibl. BemecTBa MOJEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumunyeckas popmyiia. BaleHTHOCTh aTOMOB XMMHUECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJIEHTHOCTH 3JIEMEHTOB 110
dbopmynam OMHAPHBIX COEIMHEHUI U cOCTaBIeHUE POPMYII OMHAPHBIX COETMHEHUM
[0 BAJEHTHOCTU 3JIEMEHTOB. OTHOCUTENbHAsg aroMHas macca. OTHOCUTENbHas
MOJIEKYJIsIpHass Mmacca. MaccoBast 1071 XMMHUYECKOTO 3JIEMEHTA B COCIAMHEHUHU.
Haxoxxnenue npocreiinieii ¢opMyIibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3anMocBs3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€IUHUI] BemiecTBa. Pacuersl mo ¢dopmynam
XAMUYECKUX COeAMHEHUN. MoJiisipHas macca cMecH BemecTB. MonbHas HoJis
XUMUYECKOTO dJIEMEHTa B COoeAWHEHWH. HaxoxaeHue mnpocrteimel GopMyIibl
BEILIECTBA 110 MOJIBHBIM JIOJISIM JJIEMEHTOB.

Pu3n4eCKne U XMMHYECKHUE SBJIECHUA. XUMHUYECKAsl PEaKLUs U €€ IPU3HAKHU.
VYcnoBus npoTeKaHUss XUMHUYECKUX PEaKLMil. 3aKOH COXPAHEHHUsI MacChl BEUIECTB.
AToMHO-MOJNEeKyJisipHas Tteopusd. KuszHb u aestenpHocTh M.B. JlomoHOCOBa.
XHUMHUYECKHE ypaBHEHUS. TUIIBI XUMUYECKUX PEAKLIUI (COETUHEHHUS, PA3JI0KEHUS,
3aMeleHus1, 0OMeHa). PacueTsl Mo XUMHUYECKUM YPaBHEHHSIM.



OKCIIEpUMEHTAIbHOE HM3Y4YEHUE BEIIECTB U SIBICHHI. 3HAKOMCTBO C
XUMUYECKON TIOCYZION, C TpaBWiIaMH pabOTel B JabopaTopuu W TpUEMaMU
oOparenus ¢ 1abopaTopHbIM 000pyaoBaHueM. M3ydenne u onucanne Gu3nIecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BELIECTB — METANIOB W HEMETaJUIOB.
HabGmonenune gusnueckux (IiaBjieHUe BOCKA, TasHUE JIbJla, pacTUpaHUe caxapa B
CTYyIIKE, KHUIICHHME U KOHJIGHCAIlus BOJIbI) W XUMHUYECKUX (TOpEHUE CBEYH,
MMPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3AUMOJECHUCTBUAE COJbI WM MeJa C COJSHOU
KHUCIIOTOM) siBieHUH. O3HaKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB TMPOTEKAHUS XUMUYECKUX PpPEeaKIUi
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOWM KHUCIOTHI C XJIOPUAOM Oapus,
MOJIyYEHHUE U pasyioxkeHue rugpokcuaa meau (11) mpu HarpeBanuu, B3auMoI€CTBUE
xenesa ¢ pactBopom conu Menu (11). Mzyuenue coco0oB pasnenienus: cMmecent (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BbIITApUBAHUE, TUCTUIUISLAS,
xpomartorpadus), TPOBEIACHHE OYUCTKU IMOBapeHHON conu. Habmogenue wu
ONMCAHUE ONBITOB, WITIOCTPUPYIOIINX 3aKOH COXPAHECHUSI MACCHI.

Ba:kHeiinmue npeacTaBuTe/ i HEOPraHNYECKUX BellECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocraB BO3ayxa. 3aKOH
ABoraapo. Monspubiii  00b€M Ta30B. OTHOCUTENBbHAS IUIOTHOCTh Ta30B.
OmnpeneneHrne OTHOCUTEIILHON MOJIEKYJISIPHON Macchl ra3000pa3HOTO BEIIECTBA 110
U3BECTHOM OTHOCHUTENBHON IIIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B MpHU
XUMHUUYECKUX PEAKIIUSIX.

Kucnopon — snemeHT M mpocToe BemecTtBo. HaxoxaeHue kuciopona B
npupoze, puzndeckre U XMMUUYECKHE CBOMCTBA (PEaKIIMU TOPEHUS M OKUCIICHUS).
[Iponecchl okucieHus B xuBoil mpupone. Okcuabl. IIpuMeHeHue kuciopona.
Cnioco0sbI MoTyueHHUs KUCIopoa B JabopaTOpuu U MpOoMbIIIEeHHOCTH. [ToHsaTHE 0
katanuzatope. KpyroBopor kwuciopoga B npupoae. O30H — auIOTpoIHAs
MoauduKkamms Kuciopoa. O30HOBBIH CIIOM, €T0 3HAYCHHE IS YKUBBIX OPTaHIU3MOB.
Paspymenue 030HOBOTO CI10s1.

TennoBolt 3h(dEeKT XUMHUYECKOW peakluu, TEPMOXMMHUYECKHUE YpaBHEHUS,
DK30- Y DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonb30BaHue yriisi 1 METaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopon —anemenT u npoctoe BenectBo. Haxoxaenrne Bogopoaa B Ipupoe,
bu3nYecKue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI moydeHus. [lonsitue
0 KHUCJIOTAaX U coJisiX. Micronp30BaHue BOJIOPOAA B KAUECTBE TOILJIMBA.

Bona. ®dusnueckue cBoumcTBa BOAbl. Boma kak pactBoputesnb. PacTBOphI.
HacehlllieHHble M HEHACBIIIEHHBIE PacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJIE.
@dakTophl, BIUAIONIFE HA PACTBOPUMOCTH TBEPABIX U Ta3000pa3HBIX BEIECTB.
Crioco0bl BhIpaXKeHHSI KOHIIGHTPAIIMU PAaCTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO



BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poiib pacTBOPOB B MpUPOAEC U B KHU3HU
YyeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHsiTne 00 ocHOBaHmsx. IloHsTHe 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHUJIOB:  coyieoOpa3yronue  (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) U
HecosieoOpasyrone. MexayHapo/Has HOMEHKJIATypa OKCHIOB. TpuBHAlIbHbBIE
Ha3BaHMS OKCHIOB. DU3NUECKHE U XapPAKTEPHBIE XUMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[TommyyeHnne OKCHIOB.

[ToHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJIECPIKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanumsa kucior. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3amMOEICTBHE ¢ METAJlJIaMHU, C OKCUJaMU METaJIJIOB, OCHOBAHUSIMHU U COJISIMU).
Psan aktuBHoctn MetraiuioB H.H. bekeroBa. Ilonyuenue xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENIOYM W HEPACTBOPHUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIE Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMH) M CIOCOOBI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBa (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMDOTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX TUAPOKCHIAX (HA MPUMEPE TUAPOKCHIOB IMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIEI0OUYaMK) U
MOJTyYCHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIC). MexayHapoaHAs
HOMEHKJIATypa cojier. TpuBHanbHbIe Ha3BaHUs coier. OU3NYECKUE U XapAKTEPHBIE
XMMHUYECKUE CBOMCTBA Ha NMpUMeEpPE cpeaHux cotier. [lomyuenue conen.

['eHeTnyeckas CBsI3b MEXIY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATBLHOE N3YUEHHE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTpe/Ie/IEHUE COAep KaHusI KUCIOpOoa B BO3AYXE;

MOJIy4eHHE, COOMpaHKe, paClIO3HABAHUE U N3YUEHUE CBOMCTB KUCIOPO/IA;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPaIICHUsI TOPESHHUS;

O3HAKOMJIEHUE C 00pa3laMyu OKCUJIOB U ONHMCAHKUE UX CBOMCTB;

MoJiy4eHue, coOupaHue, pacrno3HaBaHWE W W3YUYEHHUE CBOWCTB BOJOpPOJA
(ropenue);

B3aMMOJICHCTBHE BoZopoia ¢ okcuaom meau (11);



UCCIIEIOBAaHHE OCOOCHHOCTEM pPACTBOPEHMS BEHIECTB C  Pa3IMYHON
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOM KOHUEHTPALMEN
PacTBOPEHHOI'O BEILIECTBA;

B3aMMO/ICHCTBHUE BOJBI C METAJNIAMH (HATPUEM U KaJIBIIEM );

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBIO UHANKATOPOB;

UCCIIEJOBaHHE 00pa3LlOB HEOPTAHNYECKUX BELIECTB PA3JINYHBIX KIACCOB;

u3ydeHue B3auMoaencTusa okcuaa meau (l1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIyYeHHUE HEPACTBOPUMBIX OCHOBAHM, BBITECHEHHE OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICHCTBUE THAPOKCUIA IMHKA C pACTBOPAMU KHCJIOT U ILEI0YEH;

peuieHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHUMHYECKHX
jnemeHTOB /[I. U. MenaesieeBa

Crpoenne aTroMoB. XuMHUYecKast CBsI3b. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peakuu.

[lepBble TOMBITKM KIAacCU(PHUKAIMU XUMUYECKHUX dieMeHTOB. IloHsitue o
rpynmnax (ceMencTBax) CXOJIHBIX 3JIEMEHTOB: ILIEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHax, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEpHbIE OKCHUJIBI U THIPOKCHIBI.

[Iepnognuecknii 3akoH. OTkpbITHE [lepnoandeckoro 3akoHa. [lepnonnueckas
cucrema xumuueckux sneMeHToB [[. M. MengeneeBa. KopoTkomepuoanas u
JuIMHHONepuoaHas Qopmbl Tabmuubl  «llepuoanueckas cucreMa XUMHUYECKHX
sanemeHnToB /. . MenneneeBa». [lepuoasl u rpynnsl (A- u b-rpymrsl).

Crpoenue aromoB. CoctaB atoMmHbIX siaep. M3oronsl. PagnoakTUBHOCTS.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBIC KOH(MUTYPALMU W DJICKTPOHHO-
rpaduyeckue ¢Gopmysbl atomMoB. DU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U rpynisl 3jaeMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumudecknux 35meMeHToB [lepuoanueckoi cucremsl 1. . Menneneesa:
pacupenesieHre 3JIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSM, IIOAYPOBHSIM H
opouransim. Gusnueckuii cmpica [leproanyeckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCJMHEHUN XMMHUYECKHUX 3JIEMEHTOB B IIEPHOJAX U



rpymnmnax. XapakTepUCTHKAa XUMHUYECKOIO »3JEMEHTa II0 €ro MOJOXKEHHIO B
Ilepnognueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB U1 Pa3BUTUA Hayku W npaktuku. [[. 1. MenneneeB — y4yeHbId U
IpaKIaHUH.

ONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKAsl CBA3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJSIpHAs CBS3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MOHHAS CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOM M MOHHOMW CBSA3U.
DONeKTpOHHBIC U CTPYKTYPHBIE POpMYIIbl BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue v amop¢Hsbie BeuiecTBa. THUIBI KpUCTAIIIMYECKUX PEIIETOK:
MOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeenaeHre CTeneHe OKUCICHUS aTOMOB B OMHAPHBIX
coeqMHEHUAX.  OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI U BOCCTaHOBJIEHHs. OkuciuTenu M BoccTaHOBUTENH. CocTaBieHuUE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUN U PACCTaHOBKA
B HUX KO3((ULHEHTOB METOJA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUYEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAILJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJEKYJ IpU IOMOIIM PHUCYHKOB, MOJENEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (HOpMYIT;

NPOBEICHHE  ONBITOB, WUIIOCTPUPYIOMIMX  HPUMEPBl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMS).

MexknpeaMeTHbIe CBA3H

Peanuzanmss MeXIpeAMETHBIX CBSA3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaXx.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: ABJIeHUE (TIPOIlecC), HayuHbIN (axT,
TUIIOTE3a, TEOpUs, 3aKOH, aHalu3, CHHTE3, KiIaccU(UKalusi, NepUuOJAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®duzuka: sBIECHUA NPUPOIbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nueckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, AJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, XUIAKOCTE W TBEPABIX (KPUCTAUIMYECKUX) TEJ, AIEKTPUYECKUH 3apsn,
KOJIMYECTBO TEIJIOTHI.

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

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPOIbI, OJIE3HBIE
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XMMUUYECKHUE TEXHOJIOTHH, ChIPbE,
KOHCTPYKIIMOHHBIE MAaTEPUAJIbI.



9 KVIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHue u yriayOsieHHe 3HaHUN OCHOBHBIX pPa3fesioB Kypca 8 Kiacca.
Crpoenue atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHbIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHs
noHuzauuun). [locnenoBaTenbHOCTD 3aMOJHEHUS JIEKTPOHHBIX OpOUTAaNiell aTOMOB
Majbix mepuogoB. OCOOEHHOCTH 3alOMHEHUsl AJEKTPOHHBIX OpOUTanell aTOMOB
OonpmMx mepuoAoB. lleproguyeckas cucTeMa XMMHUYECKUX AJIIEMEHTOB B CBETE
IPEACTABICHU O CTpoeHuM aroma. CTeneHb OKHUCIECHHS W BaJEHTHOCTD.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHUCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemiecTBa B TBEpPJOM, >KUJIKOM U Tra3000pa3HOM
COCTOSIHUMA. BHIbl XMMHUYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEmoJspHas,
noJisipHasA); OOMEHHBIH W JIOHOPHO-aKLENTOPHBIM MeXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSA3U.

MexMoleKysipHbIe B3aUMOICHCTBUS (BOJAOPO/HAS CBS3b, CUJIbl BaH-aep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNTMYECKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUA. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccudukaiuys XuMUYECKUX pEaKuid MO pa3IMuHbIM TpHU3HAKaM (110 YHCIY U
COCTaBY YYaCTBYIOIIMX B pPEaKUWU BELIECTB, MO TeIIoBOMYy 3ddekrty, Mo
W3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO pEarupyrolIuX BEIIECTB).

DNeMEeHThl XUMUYECKOW TEPMOANHAMUKN. JHEPreTUKA XUMHUUECKUX PEAKIUN.
TenmoBolt 3PHEeKT XUMHUYECKONH peakiuu. DK30- U DHAOTEPMUUYECKUE PEaKIIUH,
TEPMOXUMHYECKUE ypaBHEHMS. 3akOH l'ecca m ero cneactBusd. Beruucienus mno
TEPMOXHUMHUYECKAM YPABHEHUSIM.

[loHATHE O CKOPOCTM XHMHYECKOW pEaKIMU. 3aKOH JEHCTBYIOIIUX Macc.
@akTOphl, BIAUSIONIME HA CKOPOCTh XMMHUYECKON peaklnu. JHEPrusi aKTUBAIUU.
[Tonsitue o katanuze. epmenTbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMHUYECKOM paBHOBecuu, npunHuun Jle Illarense. VYcnoBusa cMemieHus
XUMHYECKOTO paBHOBeCUSA. PaKTOphI, BIMSIOMIKE HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus. [IporHosupoBaHne  BO3MOXKHOCTHM  IIPOTEKAHHMS  XMMHYECKHX
MpEeBpAIllEHU B PA3JIMYHbIX YCIOBUSAX HA OCHOBE MPEJCTABICHUN 00 M3yYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC peaKunu. OKuCIUTENBHO-
BOCCTAHOBHUTEJBHBIE CBOMCTBA XUMHUYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJICHUA. BaXHble OKHCIMTENM W BOCCTaHOBUTENU. llepmaHraHar xanus
(xapaktepuctuka). CocTaBieHHEe YpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIB30BAaHUEM METO/a SJIEKTPOHHOTO OajaHca.

DNeKTpoauTHYECKass Jauccouuanusi. XUMHUYECKHE pEaklMH B PacTBOpax.
Teopus 3JIEKTPONUTHYECKON Arcconranni. PacTBopeHne Kak (pU3NKO-XUMUYECKUN
nporecc. I[loHaTne o0 ruapaTax W KPUCTALIOTHAPATAX. OIJIEKTPOJUTHl U
HEAJIEKTPOIuThl. KaThoHbl, aHWOHBL. MeXaHU3M AUCCOLMALNAM BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUECKOU CBsI3U. CUIIbHBIC U ClIa0ble AIEKTPOJIUTHL. CTETEeHb
JIACCOIMAlNKM, KOHCTaHTa jJuccounanuu. VoHHOe€ mnOpou3BEAECHHUE  BOJBI.
Bopoponueiii  mokaszarens. HMHAUMKATOPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonexkynspHeie, IOJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHU peakunii. CBOKCTBa
KHUCJIOT, OCHOBaHUM M COJieH B CBETE€ NPEACTaBICHUU 00 AIEKTPOIUTHYECKON
nuccoruanyu. KauecTBeHHbIE pEaKIIMU HA WOHBL.

I'mppoims coner. oHHBIE ypaBHEHUS TUIpOIM3a Coyel. XapakTep Cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

DKCHEPUMEHTAIbHOE M3YYCHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
MOJICTIAMU KPUCTANIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJLUIOB U
HeMeTasuioB (TpaduTa U ammasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIIUU OT BO3IECHUCTBHUS
pa3nuYHBIX (AKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOIIUE 00PaTUMOCTh XUMUYECKUX PEAKIIUIA;

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

MPOBEJECHUE ONBITOB, WIUIIOCTPUPYIOIIUX NPU3HAKU MPOTEKAHUS PEAKIIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BbIJCICHHE Ta3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHUE MHIUKATOPOB (JlakMyca, MeTHIopaHka U (eHondraienHa) ajs
ONPEAEIICHUS XapaKTepa Cpeabl B pACTBOPAX KUCIIOT, OCHOBAHUN U COJIEH;

MPOBEJECHNUE  ONBITOB, WUIIOCTPUPYIOUIUX  HPUMEPHl  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEaKIIUU PA3JIOKEHUS, COCTUHECHMUS);

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

pelieHrne HAKCOEPUMEHTANbHbIX 337ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakuuun», «luaponus conei», «DIEKTpOIUTHYECKAs
JIACCOLALIHS.

HemeTaJsibl 1 MX cOeIMHEHUS



OOmast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMeTasIoB. CpaBHUTENbHAs XapaKTEPUCTUKA
COEIMHEHUI HEMETAILIOB.

OO6mast xapaktepucTtuka rajnoreHoB. OCOOEHHOCTH CTPOCHHsSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne m (U3NYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MMPUMeEpE XJIopa (B3auMOIEICTBIE
C MeTaJylaMd, HEeMeTaUlaMH, BOJOH, Ienodamu). XiopoBojaopod. CoinsHas
KHCJIOTa, XMMHUYECKHE CBOWMCTBA, IMOJY4YEHHE, MpUMEHEHHe. [lelicTBUE Xjopa u
XJIOPOBOZOPOJA HAa OpraHU3M YeJIoBeKa. BakHeWIre XJIOpUIbl U UX HaXOKJECHUE B
npupoze. [loHaTre o KUCI0pOACOAEPKAIMX KUCIOTAX XJIOPA U UX COJISX.

VVIA-rpynmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okuciieHusi. CTpoeHue u pU3nYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHbIE MOAU(UKALIMKM KHUCIOpOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAJIaMH, METaJUIaMH, KOHIEHTPHUPOBAHHBIMU
a30THOM u cepHOM Kkuciotamu). CepoBoJaOpoAd, CTpoeHHE, (UUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEJBbHBIE CBOMCTBA). OKCHBI
Cepbl KAaK NPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHUCTast KHCIOTa U €€ COJIH.
Cepnas kucnota, GU3N4ecKue U XUMUIECKHEe CBOMCTBA (00IIHe KaK MPeICTaBUTENS
KJj1acca KUCIOT U cnenuduyeckue). Coau CepHOM KUCIOThl. XUMUYECKUE PEAKIUH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUs CEpHOM KHUCIOTHI.
[TpencraBieHuss 0 XUMUYECKOM MPOU3BOJACTBE U CBS3aHHBIX C HUM NPOQECcCUsX.
[Ipumenenune cepHoii KUCIOTHI U cyibdhaToB. KauecTBeHHbIE peakinu Ha CYIb(UT-
, cynbdun- u cynbdar-anuonsl. HaxoxxaeHue cepbl U €€ COEIMHEHUN B MPUPO/IE.
XHUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE
JIOXK/IH, 3arPsI3HEHUE BO3]1yXa), CIIOCOOBI €ro Mpe0TBPaICHNUS.

Oo6mast xapakrtepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIEC CTENIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHuEe B Mpupoje, (pusnyeckue U XMMHUYECKHE CBOMCTBA
(B3aMMOJENCTBYE C METalUIaMH, BOJAOPOAOM, KuciopoaoM). Kpyrosopor azora B
npupoge. AMMHaK, ero (U3MYECKUEe KM XUMHUYECKHE CBOMCTBA (OKUCIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHUE U MOJTyUYEHHE B JIa0OpaTOPUH
¥ MNpPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHME U XUMHUYECKHE CBOWCTBA
(pa3noxkeHue M B3aUMOJEHUCTBHUE CO Ieo4amu), npuMeHeHue. KauecTBeHHas
peakiusi Ha uoHbl ammoHus. Okeuabl azota (I, 11, I, 1V, V). Azotucras kucnora.
A3OTHAas KHCIIOTa, €€ MOJTy4YeHHEe, PU3NIECKUE U XUMUYECKHE CBOMCTBA (0011IKe KaK
NPECTaBUTENS KiIacca KHUCIOT M creuudpuueckue), mpuMeHeHue. XUMHUYECKHe
peaKkuuu, JeXanme B OCHOBE MOJYYEHUS a30THOM KHUCIJIOTHI B MPOMBIIICHHOCTH.



Hutpatel n HuUTpuThl. KauecTBeHHBIE PEaKIMA HA HUTPAT- U HUTPUT-AaHUOHBI.
XUMHUYECKOE 3arpsi3HEHNE OKPYIKAIOIIEH Cpebl COEAMHEHNUAMHU a30Ta (KUCIOTHBIE
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJJOEMOB).

docdop, amtorponHsie Moaudukanuu Gocdopa (6emnbiif 1 KpacHbIi docdop),
bu3nUecKue 1 XUuMHUYECKHUE CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJloreHaM, KOHIICHTPUPOBAHHBIMHU a30THOW W cepHOMl kucioTamu). OKCHIbI
dochopa (I, V), dochopras kucimora, GuU3NIECKUe W XHUMHUYSCKUE CBOWCTBA,
noinyyenue. KauectBeHHas peakuuss Ha ¢ocdar-uonsl. [IpencraBieHust o
ranorenuaax docdopa (111, V).

[ToHsiTHE O MUHEPAJIBHBIX YA00peHUsIX. A30THBIE, (hOChHOPHBIE, KOMIUIEKCHBIE
ya00peHusi. XMMHUYECKOE 3arps3HEHHE OKPY>KAIOIIeH Cpeibl COSAMHCHUSIMH a30Ta
u docdopa.

Oo6mast xapaktepuctuka sneMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

VYrnepon, amnorponueie Mogudukanuu (rpadurt, anmas, dymiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE W XUMUYECKHE CBOMCTBAa IMPOCTBHIX BEIIECTB
(B3auMoIeHiCTBME C METa/llaMi, HEMETaJllaM{, KOHIIEHTPHUPOBAaHHBIMU a30THON H
cepHoit kucinoramu). [lonsitue 06 amcopOuuu. KpyroBopoT yriepoaa B npupo/e.
Oxcunpl yriaepoja, ux Gu3nuecKrue U XUMUUECKHE CBOMCTBA, JICMUCTBUE HA KUBBIC
OpPraHU3MBI, MOJYYCHHE U MPUMEHEHHEe. DKOJIOTUYECKre MpoOIemMbl aTMOC(hepsl,
cBs3aHHbIe ¢ okcuaoM yriaepoza (1V). YronbHas kuciora u ee conu, ux pu3ndeckue
U XMUMHUYECKHE CBOMCTBA, TONydeHHMe U  mnpuMmeHeHue. KapOoHartsl,
rUApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonbp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHavyabHBIE IOHATHS 00 OPTraHUYECKUX BEIIECTBAX KAK O COCTUHEHHSIX
yTJIepoJia: yIriIeBOAOpOAbl (METaH, dTaH, dTUJICH, alleTHJICH), dTAaHOJI, TJIMIICPUH,
yKcycHasi kucioTa. [IpupoaHbie UCTOYHUKHA YTIEBOAOPOIOB (YroJib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI UX NEPEPabOTKU, UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonsiTHe O OMONOTHYECKH Ba)KHBIX OPTaHMYECKHX BEIIECTBaX — JKMpax, Oeikax,
yIAeBOJaX — M WX pOJM B JKU3HU dYeloBeKa. EIMHCTBO OpraHWYecKHX u
HEOPTaHWYECKUX COCITMHCHUU.

Kpemunii, ero ¢usmdeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YIJIEPOJOM, TaIOTeHAaMH), MOTyYeHHe W TMPUMEHEHHE.
Ponw xpemuus B npupoje u texuuke. Oxkena kpemuus (1V), kpemHueBasi Kucjora,
CHJIMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, MOTyUYeHUE U MPUMEHEHHE B OBITY
¥ TIPOMBINIICHHOCTH. BaskHelmme cTpouTenbHble MaTepuaibl: KepaMHuKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. [IpobOrmembr 06e30macHOrO0  WCTHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.



bop. Ocobennoctu ctpoeHus aroma. OO01IHe npeacTaBieHus 0 GU3MUECKUX U
XMMHUYECKUX CBOMCTBax. bopHas kucmora.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOTEHUIOB);

MIPOBEJICHUE ONBITOB, OTPAKAOIMIMX (U3UUYECKUE M XMMHUYECKHE CBOMCTBA
rajJOreHOB U UX COCIUHCHUIM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCJIOTHI;

MIPOBE/ICHNE KAaUEeCTBEHHBIX PEaKIMil Ha XJIOPUA-, OpPOMU- U UOAUA-UOHBI U
HaO0JI0ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHUE C 00pa3liaMu CEpbI U €€ IPUPOIHBIX COETUHEHMUI;

HaOJIO/IeHWe  Tporiecca  OOyIVIMBaHUA — caxapa  I[OJ  JIEUCTBUEM
KOHILICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4YEeHHE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

IPOBEJCHUE KaYECTBEHHBIX PEeaKIMi Ha CyIbPUA-, CyIbPUT- U CYIb(aT-HOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHUM, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OpEHHI;

nojiyueHue, coOupaHHe, paclno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
W3yYECHHUE CBOMCTB COJIE aMMOHMUS,

MPOBEICHHE KAaYECTBEHHBIX PEaKUUid HAa MOH aMMOHHUSA, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHNUS;

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

O3HAaKOMJIEHUE C MOJENIIMU KPUCTAJUIMYECKUX PELIETOK anmasa, rpadura u
dbymiepena, ¢ mporeccoM afcopOlUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTHUBOTA3a;

noJilyueHue, codrpaHue, pacro3HaBaHUE M M3YyUYEHHE CBOWCTB YTJIEKUCIOTO
rasa;

MPOBE/ICHHE KAauyeCTBEHHBIX pEaKIUi Ha KapOOHAT- M CUJIUKAT-UOHBI U
U3Yy4YEHUE NMPU3HAKOB UX MPOTEKAHMUS;

M3Yy4YEHHUE B3aUMHBIX MPEBPAILEHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HaKOMJIEHHE C oOpa3liaMy MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C
MPOAYKIMEN CHIIMKATHON ITPOMBIIIJIEHHOCTH;

pelIeHne SKCIepUMEHTANBHBIX 3314 10 TeMe «BakHeline HeMeTasuibl U uX
COETUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

Oo1ue cBoiicTBa MeTamioB. O0IIas XapakTePUCTUKA XUMHUECKUX SJIEMEHTOB
— METAJVIOB HAa OCHOBAaHUU UX I0J0XKeHuA B [lepuonnueckoi cucteMe XMMUYECKUX
sanemeHToB [[. M. MeHneneeBa u crpoeHust aroMoB. Meramibsl A- U b-rpynm.



CtpoeHure NMPOCThIX BEMIECTB — METAILIOB. MeTalmindeckas CBSI3b U MeTalInuecKas
KpUCTaJUTMUECKas perieTka (MpUMUTHBHAS KyOndecKkas, 00bEMHO-TICHTPUPOBAHHAS
KyOudeckas, rPaHELICHTPUPOBAHHAS KyOunueckas, reKcaroHajibHast
IJIOTHOYMAKOBaHHAs). 3aBUCUMOCTh (PU3UUYECKHX CBOMCTB METAJUIOB OT CTPOCHUS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUUA psAl  HampsokeHud  MertauioB.  OOmue
XUMHUYECKHE CBOMcCTBa MeTaiioB. OOmme crmocoObl TMONyYeHUsT METalIoB,
METaJUTyprus. DJIEKTPOJIM3 PacIlJIABOB U PaCTBOPOB COJIEH KaK OJMH M3 CIIOCOOOB
noyty4eHusi MetasuioB. [loHaTHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CLIOCOOBI 3AIUTHI
ux oT Kopposuu. CraBsl (CTanb, YyTyH, AIOpAIOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIUJIAaBOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHAYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHUE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XUMHUYECKHE CBOMCTBA (HA MpUMepe HATpUsl U Kajus), MOJTyUYeHHE.
OKcuibl ¥ TUIPOKCUABI HATPUA U Kaius. [[pyuMeHeHre menoYHbpIX METaIOB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbHble METAUIbI MarHuii MW KalbLMH: IIOJIOXKEHHE B
[Tepunoanueckoiut cucreMe xumuueckux 3yemenToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupojae. Ousznueckrue 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHere coeIuHeHNs Kaablusl U Maruus (OKCUJl, TUAPOKCUJ, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJIbLHUs B IPUPOLE.

AJrOMUHHUIA: TIoJIokeHue B [lepuonndeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToMa, HaxOXAeHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aMOMHUHMS. AMGPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
amomMunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILJIaBOB.

Memannwut b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm (MOOOYHBIX MOATPYII):
nonoxkenue B llepuommnueckon cucreme Xumuuyeckux dimemeHtos . U
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIEHUE «IIpOBaa» AJIEKTPOHA Ha
puMepe CTPOEHHUsI aTOMOB Xpoma, MeJiu, cepeOpa. BajeHTHBIE COCTOSTHUST aTOMOB
d-3/IeMEHTOB, CTEMEHH OKHCIACHHS aTOMOB B COCJAMHEHHSIX. 3aBHCHMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIPOKCHUIAOB METAJUIOB OT 3HAYECHUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIMHECHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
[IepBOHauUabHBIE TPEACTABICHUS O KOMIUIEKCHBIX COCUHEHUSIX.

Mens u cepebpo: CTpoeHHE aTOMOB, CTENEeHU OKucieHus. OOmme KpaTkue
MPEACTABICHUST O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOAEHCTBHE C KUCIOTAMHU-OKUCITUTEISIMH), 00 UX OKCHAAX, TUAPOKCUAAX U



coJsix, ux npuMmeHenuu. [IpeacraBneHuss 06 aMMUAYHBIX KOMILIEKCax cepedpa u
Meau. KauecTBeHHBIE peakIuy Ha KaTHOHBI Meu (2+) u cepebpa.

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

Kenezo: cTpoeHHne aTtoma, CTENEHH OKHCIIeHHd. HaxoxlneHue B mpupoze.
duznyeckre 1 XMMUYECKHUE CBOICTBA JKeJe3a, IPUMEHEHHE. bruonornyeckas posb
xene3a. Oxcuapl, Tuapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostyyeHue. KauecTBeHHbIE peakIuu Ha KaTUOHBI Xkee3a (2+) 1 xenes3a
(3+). Uyryn um cranb — crulaBel >kene3a. [Ipom3BoJICTBO uyryHa W CTaju.
DKoJIOTHYeCcKHe MpoOJIEMBI, CBI3aHHBIE C METAJTYPTHYECKUMH MPOU3BOJCTBAMHU.

DKCIEPUMEHTAIBHOE NU3YUYEHUE BEUIECTB U SIBJICHUM:

O3HAKOMJIEHHE C oOpa3llaMi METaUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aUMOJICMCTBUS METAJIIOB C BOJIOW, C PACTBOPAMM COJIEH U KUCJIOT,
HCCIIEIOBAaHUE TMPOIECCOB BJIEKTPOIM3a pacTBopoB xyopuaa meau (ll) m wnonuna
KaJIHsl, KOPPO3UHU METAJIIOB;

U3y4eHUe OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIOB KaJbLIUS W HATPUA C
BOJIOM, X TUJIPOKCUAOB — ¢ okcuaoM yrieposa (1V) u kucnoramu;

M3YUYCHHUE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAJIBIIUS, )KECTKOW BO/IBI;

M3YUYCHHE MPOILIECCOB MOJIYyYECHUS THUIAPOKCUIOB JKelie3a, UX XUMHUUYECKHUX
CBOJCTB;

M3Yy4YEHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha MOHBI (MarHusl,
KaJIbIIUS, JIFOMUHUS, [IMHKA, kene3a (2+) u xenesa (3+), meau (2+);

HaOJII0/ICHUE U OINMMCAaHME OKpAalMBAHUS IUIAMEHU MOHAMM HATpUs, Kadus U
KaJIbIIUS;

uccienoBanne aM(pOTEepHBIX CBOWCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (1) u rugpokcuaa nuHKa;

pelleHne KCIEPUMEHTATIBLHBIX 3a/1ad Mo TeMe «Baxueliie MeTamibl U UxX
COECTUHEHUSD.

XHMUA ¥ OKpY:KaoUias cpeaa

BemectBa m Marepuaibl B MOBCEIHEBHOW KWU3HM 4YeEJIOBEKa. BakHeunime
BEILIECTBA U MaTepualbl, 00JacTH MX NMPUMEHEHHs. be3onacHoe UCIoNb30BaHUE
BEILIECTB M XMMUYECKHX peakuuii B ObITy. llepBas momolnb mpu XUMUYECKUX
0KOTrax Y OTPABJICHUSIX.

HoBbie Mmatepuansl 1 TeXHOJIOTHH. [[pUHINIBI «3€TIE€HOU XUMUW.



OCHOBBI HKOJIOTMYECKON TPaMOTHOCTH. XUMHUS M 370pOBbE. 3HAUYCHUE
W3Y4aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NI (QyHKIIMOHUPOBAHHS
opraHu3mMa 4yesnoBeka. [lorsTre o 3m10poBoM 00pase KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYKaIoleh cpebl. IKOJIOTUYECKUE MPOOIIEMBI,
CBSI3aHHBIC C COCIMHEHUSIMU YTJIEPO/Ia, a30Ta, CEPBI, TAKEIBIX MeTauoB. [loHsATHE
o [IIK. Ponp XMy B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEpUMEHTAIBHOE HW3YYEHHE BEHIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasllaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHualbl),
ONpENEICHNE KHUCIOTHOCTH TMPUPOAHBIX BOJ, MOJIECIUPOBAHUE IIpoIECcCca
o0Opa30BaHUs KUCIIOTHOTO JOX/IS, U3y4YEHHUE €T0 BO3ACHCTBHUS HA MaTEPHAIIBI.

IloBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[Teprognueckuii 3akoH u [lepuoanueckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AaKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XUMHUUYECKHUX IJIEMEHTOB U UX COCIMHEHUH B MEpUOJaX U Tpymax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapbl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
PELIETKHN U BUJA XUMUYECKOU CBSI3H.

Knaccudukainumsa XUMHUECKMX pPEAKIUMHA 1O pa3IMyHBIM  IPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTU TNPOTEKAHUSI XUMHUYECKUX TMpPEBpalleHU B
pPa3JIMUHBIX YCJIOBUSIX Ha OCHOBE IMPEJCTABICHUN XUMHUUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maposms conent. Peakuuu okuciieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

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

Mexcnpeomemmnoie ceazu

Peanuzanusi MEXNpeIMETHBIX CBsSI3ed IMPU H3YUYCHUM XUMHUHM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaXx.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHUE (TPOIECC), HAYUHBIN (HaKT,
TUIOTe3a, TEOpHs, 3aKOH, aHaIW3, CHHTE3, KiaccuUKaIus, MEPUOTUIHOCTD,
HaOJII0JICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepUaJIbl.

®duzrka: BEMIECTBO, TENO, (U3MUECKHE BEIUYWHBI, CIUHUIIBI U3MEPCHUS,
Macca, 00bEM, KOTUYECTBO TEIUIOTHI, ATOMbI U MOJIEKYJIbI, arpEeraTHbIE COCTOSTHUE
BEILIECTBA, CTPOCHHE TIa30B, JKUJKOCTEH M TBEPABIX (KPUCTAUIMUYECKUX) Tell,
KpUCTAJUTNYECKas pELIETKa, AJEKTPOH, AIPO aTOMa, IPOTOH, HEUTPOH, NOH, HYKJIH/I,



W30TOIbI, KBaHTBI, PaAJIMOAKTHBHOCTH, alb(da-, OeTa- W raMMa-u3JIydcHHE,
DIIEKTPUICCKUI 3apsijl, IPOBOJIHUKH, TIOTYIIPOBOIHUKH, TUIICKTPUKH, COTHCUHBIN
CIIEKTp, pa3jioKeHue 0eoro CBeTa B CIEeKTP.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECChI 0OMEHA BEIIIECTB,
MUHEpaJIbHbIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MAaKpPO3JCMEHThI, IHTATEIbHbIC
BEIIIECTBA.

['eorpadus: atmochepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIBbCKOXO3SHCTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTHH SJICKTPOHHON MPOMBINIJICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHMS [TPOT'PAMMGBI [0 XUMUH
HA VPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHS IPOTPAaMMbl OCHOBHOI'O OOIIETo
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOy4YeHHUsS XUMHUU B €IWHCTBE Y4yeOHOH M
BOCITUTATEIHLHOU ACATEIHPHOCTA 00pa30BaTEILHON OpTraHU3aIlKi B COOTBETCTBHUH C
TPAIUIUOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTUA U  COLMATU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacIlIMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJBTYPHOMY,
HAyYHOMY U UCTOPUYECKOMY HACIIC/IUI0, TOHUMAaHNUE 3HAUEHUSI XUMUUECKON HayKH
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IIEeCTBa, B Pa3BUTHUU SKOHOMUKH Poccun
Y CBOETO PETHOHA;

2) rpasKaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax U MpaBUIaX MEXKJIMYHOCTHBIX
OTHOIIICHWN B KOJUIEKTHUBE, MPOSIBJICHUEC KOMMYHUKATUBHOW KyJIbTYphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIIGHMBATh CBOE MOBEJICHHUE W TOCTYNKHW CBOMX TOBApHUIIEH C
MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C Y4YETOM OCO3HAHMS TOCIIEICTBUMN
MOCTYTKOB;

3) popMmupoBaHUSsI HEHHOCTH HAYYHOT O MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKW U HEOOXOJUMBIC JIJIs
MOHMMAHMS CYIIIHOCTH HAYYHOU KapTHHBI MUPA;

OCO3HAHUE [IEHHOCTH HAYYHOTO MO3HAHUS I PA3BUTHUSI KaXKJIOTO YEIOBEKA U
MPOU3BOJIUTENIBHBIX CHJI OOIECTBA B LIEJIOM, POJIM U MECTa HayKu «XUMHUSD» B
CUCTEME Hay4HBIX TMPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIBI,
B3aUMOCBSI3SIX YEJIOBEKA C IPUPOJHOM U TEXHOJIOTMYECKOMN CPENOi;

MO3HABaTElIbHAsI MOTHBAlUg W WHTEpPEC K OOY4YeHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEIOBATEIHCKOM



NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHUS M YPOBHS JajJbHEHIIErO
oOy4eHHS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKA Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS alKOTOJIsI, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOJNIIOJIEHUST TpaBui OE30MACHOCTH TpU  OOpaleHUH ¢
XUMUYECKUMU BEILIECTBAMU B YYEOHBIX M )KU3HEHHBIX CUTYAIIUIX;

5) Tpy10BOT0 BOCIIMTAHMSI:

(GopMHUpOBaHNE LIEHHOCTHOI'O OTHOILUEHUS K TPYJOBOM JAEATEIbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA U K MCCIIEOBATENbCKOM NEATENbHOCTUA KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alli B 3TON
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOMMOCTH OTHOLIEHUS K MPUPOJIE KaK UCTOUYHUKY KU3HHU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMSI TOCTYNKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBHMA st
OKpY arolllel Cpe/ibl; 0CO3HAHUE II100aTbHOr0 XapaKkTepa IKOJIOTHYECKUX MpodIeM
Y IIyTeW UX peLIeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUSI, TOTy4YaeMble IPU U3yUYEeHUU
XUMUH, JUIsl PELICHHs 3aad, CBA3AHHBIX C OKpYXArolled Cpenoi; aKTHBHOE
HENPUATHE JEUCTBUN, MPUHOCSIIUX BPEd OKPYXKAIOLIECH CPeae; OCO3HAHUE CBOEU
pOJIM Kak TpaxKAaHWHA W MOTPEOUTENs] B YCIOBHUSAX B3aUMOCBS3M IMPUPOIHOM,
TEXHOJIOTUYECKON U COLUAIBHON Cpel; TOTOBHOCTh K YYaCTHUIO B MPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl 00YYaroMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XMMHU OCHOBHOTO 00111eT0 00pa30BaHMs, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUTMHAPHBIX (MEXKMIPEIMETHBIX ) TIOHATUN, OTPaKAIOIINX
MaTepuajIbHOE E€IUHCTBO MHpa M TMpolecc IO3HaHUs (BEIIECTBO, CBOWMCTBO,
SHeprusi, sSBJIICHUE, HAy4YHBIH ()aKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHs,
HaOJI0/IeHNE, U3MEPEHUE, UCCIIEI0BAHUE, SKCTIEPUMEHT U APYyTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YEOHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJATUBHBIMH),  B@KHBIMU  JUIi  TIOBBILICHUSA
3¢ (EeKTUBHOCTH OCBOCHHS COAEpX)aHUs Yy4eOHOTro mpenmera, (HOpMHpPOBAHHUS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENBCKON  JEATEIBHOCTH
oOyuaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHUS HWCIOJIb30BaTh MPHUEMBl JIOTHYECKOTO MBINUICHUS TPU OCBOCHUU
3HAHHWK: PACKPHIBATh CMBICT XUMHUYECKUX TMOHITHHA (BBIACIATh UX CYIIECTBCHHBIE
MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JPYTUMU MOHSATHUSMU); aHAJTU3UPOBATH,
CpaBHUBaThb, 0000mIaTh, BBIOMpPATh OCHOBaHUSA JJIs  KJIAaCCUPUKALUU |
CHUCTEMATHU3AINA XUMHUYCCKUX BEIICCTB M XUMHUUYECKUX PEAKINH; yCTaHABINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEXTY 00bEKTaMU N3YUEHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JeAYKTUBHBIC, TI0 aHAJIOTHH ); peIaraTb KPUTEPUN
U BBISBJISTH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUMS B U3yYaeMbIX MPOIEccax U
SBJICHUSIX; TPOBOJAUTH BBIBOJBI U 3aKIIOUCHHUS, YMEHHS MPUMEHSATH B Ipoliecce
MO3HaHUA NOHTHS (IPEIMETHBIE U METAPEIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, UCTIOJIb3yEeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABIICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTa), XUMHUueckas ¢opMmyna W ypaBHEHHE
XUMHUYECKOM peaKIuu — MpU pelIeHNH yU4eOHBIX 3a/1a4; C YY€TOM 3TUX MOJEIbHBIX
MPEACTABICHUM  XapaKTepU30BaTh H3ydyaeMble XHMMHUYECKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaegoBareJbCkHe AeHCTBHA (METOAbI HAYYHOIO0 MO3HAHMSA
BeILeCTB M sIBJICHUI1):

YMEHUS TPUMEHSATH METOJbl HAYyYHOTO TO3HAHUS BEIIECTB U SIBIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHHUS HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITENIbHO CTaBUTh BOIIPOCHI; aHATTM3UPOBATH (DAKTHI, BHISBISATH
u QopMymupoBaTh MpodJieMy, ONMPENeNsATh IMeNb W 3aJaud, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeJIaraTh OMMCATEIIBHYIO WIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBISITH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPECHHUS HEOOXOIUMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCICPUMEHTHI
(peampHBIE W MBICICHHBIE), CAMOCTOSITEILHO TPOTHO3UPOBATH PE3YJIHTATHI,
dbopmynupoBaTh 0000IIEHUST M BBIBOABI MO Pe3yjbTaTaM IMPOBEIACHHOTO OIIbITA,
UCCJIEIOBAHMSI, COCTABIISTh OTUET O MPOIeIaHHON padoTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(GOpMAIUU (HayIHO-

MOMyJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPKAHWSA, CIPABOYHBIE TIOCOOUS,



pecypcbl HTepHETa); aHAIU3UPOBaTh HHPOPMALIUIO U KPUTUYECKH OLIEHUBATH €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEUYMBOCTH, OTOMpaTh U HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIICHUs y4eOHOW 3aJayd; yMEHHS NPUMEHSTh
pasznuuHble METOAbl M (OpPMYJIMpPOBaTH 3alpochl MpU TIOUCKE U OTOOpE
uHpoOpMalluy, HEOOXOIMMOU MJis BBINOJHEHHUS YUYEOHBIX 3aJay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATUBHBIE TEXHOJOTUU U PAa3IUYHbIE IMOUCKOBBIC
CHUCTEMBI; CAMOCTOSTEIBHO BBIOMpATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHHUS
uHpopMaluu (cxembl, rpaduKu, AWarpaMMbl, TaOIHIIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEJCTBA PaldOTHI C
XUMHUYECKON HHpOpManueil; NpUMEHATh MEXINpeAMeTHble ((pusmueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATYpbl, HOMEHKIIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

1) ymenus oOmieHus (MMCbMEHHON U YCTHOM KOMMYHUKAIIUHN):

MIPEACTABIIATh TOJNYYCHHBIC PE3yJIbTaThl MO3HABATEIBLHOW JCSITCIHHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C TMPE3CHTAINCH
pE3yIbTAaTOB BBIMIOJIHEHUSI XUMHUYECKOTO OKCIEpUMEHTa (MCCIeI0BaTeNbCKON
7a00paTOPHON MJIM MPAKTUYECKON paboThl, y4e€OHOTO MPOEKTA); B XOJI€ IUajora u
(1K) TUCKyCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeéMOM TeM€e M BBICKA3bIBaTh UJIEH,
(bOopMyIUPOBATh CBOM TMPEIOKEHUS OTHOCUTEIIBHO BBIMOTHEHUS MPEIOKEHHOM
3a/auH.

2) yMeHusl y4eOHOTO COTPYAHUYECTBA (TPYNIOBas KOMMYHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTaHU3AIMIO
COBMECTHOH paboThl, OMpPENesITh CBOIO pOJIb, PACHPENCISITh 3aJaud MEXKITY
YJICHAMH TPYIIbI, BBIIOJHATh CBOIO YacThb pPaOOThI, KOOPAWHUPOBATH CBOH
JNEUCTBUS C JACUCTBUSAMH JPYTUX WICHOB KOMAaHBI, ONPEACIATH KPUTEPHH IIO
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME TPOOIEeMbl Ha
OCHOBE ydeTa OOIMX HHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHSMH, «MO3TOBOM INTypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PerynasiTuBHbIE YHMBepcaJbHble Yy4eOHbIE JeHCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMUA y‘-Ie6HBIMI/I PEryJIATUBHBIMUA I[GﬁCTBHHMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3all, CAaMOKOHTPOJII, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHUsl pemiath y4eOHble M HCCIIEIO0BATENIbCKUE 33/1a4l: CaMOCTOSATEIbHO
BBIOHpaTh CHOCO0 perieHust yueOHON 3a1a4un (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENbCKOM 3a1a4; HA OCHOBE MOJyUEHHBIX PE3yIbTaTOB (JOPMYINPOBATH
00OOIIEHUs] W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOIIECCOB;
aHAIM3UPOBaTh pE3yJbTaThl: COOTHOCHUTHh CBOM JCHCTBUS C IUIAHUPYEMBIMH
pe3ysibTaTaMu, OCYIIECTBIISATh CaMOKOHTPOJIb JIEATENbHOCTH; KOPPEKTUPOBAThH
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHBIC peE3yAbTaTBl OCBOEHHUS MPOTPaMMbl 1O XHUMHHU OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIyOJEHHOM YPOBHE MMEIOT OOIEe COJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3yIbTaTaMu 0a30BOTr0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEAM30BBIBATh YIUIYOJICHHOE U3YYCHUE KaK B paMKaX OTIEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHAUBUAYAIbHBIX 00pa30oBaTeIbHBIX
TPAeKTOPUIA, B TOM UYHUCJI€ UCTOJB3Yys CETEBOE B3aUMOJIeUCTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3aluy MpOorpaMMbl YIUIyOJIEHHOrO YPOBHS oOOydarouiuecs
CMOTYT JIeTaJbHEE OCBOUTh MaTEepHall, OBJIAJIETh PACIIMPEHHBIM KPYTOM MOHATUN U
METOJIOB, PEIIaTh 33/1a4n 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yJbTaThl BKIIOYAIOT: OCBOCHHE OOYYAIONIMMHKCS HAyYHBIX
3HaHUM, yMEHUN U CIIOCOOOB IEUCTBUM, CrIEU(PUIECKUX JIJIs1 TPEAMETHON 00J1acTH
«XuMHSD»; OCHOBBI HAYYHOTO MBIIIICHUS;, BHABI JACATEIBHOCTH IO TOJYYCHHIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaldy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sNUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCJIOBHUSX; O0O0ECIeUnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYyYEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHu.

K xoniy oOyuenus 6 &8 kaacce y oOyuwaromerocs OyayT chopMupoBaHbI
CJICYOIIHE MPEAMETHBIC PE3yJIbTaThl U3YUCHUS XUMUN Ha YTTyOJICHHBIM YPOBHE:!

PacKphIBaTh CMBICJI OCHOBHBIX XMMHYECKHUX IIOHSTHW: aTOM, MOJIEKYJa,
XAMUYECKUN JJIEMEHT, METAJUI, HEMETaJll, aJUIOTPONHs, MPOCTOE BENIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAS), BaJCHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi U MOJICKYJIsipHAasg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIpHBIN 00BEM, OTHOCHUTEITbHAS TJIOTHOCTh Ta30B, OKCHJI, KUCJIOTa, OCHOBAHUE,
colib, amMOTEepHbIH OKCcHA, amM(GOTEPHBIA THUIPOKCHI, XUMHYECKas pPEeaKIfus,
KJIaccuUKaIys peakivii: peakiud COCIUHEHUS, PEAKIIUU Pa3I0KeHUs, peaKIuu
3aMeIIeHUs, PeaklMu OOMEHa, 3K30- W JHJAOTCPMHUUYECKHE PEaKIUH; TEIIOBOU



3¢ deKT peakiuu; Sapo aToMa, dJICKTPOHHBIA CIIOH aroma, aTOMHas OpOWTalb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HEMOJSpHAas KOBAJICHTHAS CBS3b,
VWOHHasi CBf3b, HOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BELIECTBA
(mponeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIleCcTBa B
pacTBope; 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIHUTEIH H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OajaHca;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9TU MOHATHS IPU ONUCAHUY BEILIECTB U UX MPEBPAILICHUN;

UCITOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBIeHUs (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKHUCIIEHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BELIECTB K OINPEIEIEHHOMY KJIacCy COeIMHEHUN N0 (HopMyiaM, BUbl XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COETMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmomnueckoro 3axona [[. M. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpUH, 3aKOHa ABOTaJIpo M €ro CJIEACTBUN, MPEACTABICHUN O HAYYHBIX METOAAaX
MO3HAHUS, B TOM YHUCJIE DJKCIEPUMEHTAIbHBIX M TEOPETUUYECKUX METOAax
MCCJIEIOBAHMS BEIIECTB U U3yUYECHHS] XUMUYECKUX PEaKLUid;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJIMYECKOM 3aBHUCHUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX NoJIokeHUs B [lepuonnueckoit cucreme:

OIMMKCHIBATH U XapaAKTEPHU30BaTh TabnuHyto ¢hopmy [leprnonnueckoit cucTeMsl
XUMHUYECKUX 3JIEMEHTOB: pa3iuvaTh MOHATHUS «TJIaBHAs MOArpymnmna (A-Tpynmna)» u
«moboyHas noarpymmna (b-rpynmna)», «Maibie nepuoabl» U «00JbIINE EPUOIDY;

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

OOBSCHATH CBA3b TMOJOKEHUS HyeMeHTa B llepuoguueckoil cucreme c
pacmpesiefieHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB;

KJIacCU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMUYECKUE PeaKLMHU (110 YUCIYy U COCTaBY YYaCTBYIOIIMX B PEAKLUU BEIIECTB, 110
TerioBoMy 3 PexTy);

XapaKTepu30BaTh (OMUCHIBATh) PUINUECKUE U XUMUUECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJAOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIJIOT, OCHOBAaHMUW M COJIEl, T€HETUYECKYIO CBSI3b MEXAY HUMH,



MOATBEPXKIAs TPUMEPAMHU  MOJICKYJSIPHBIX  YPAaBHCHHHA COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/a, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSJMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (HopMyJie COCAMHCHHS, HaXOIUTh
MpOCTENITy 0 (pOpMyITy BEIIEeCTBA IO MAaCCOBBIM HIIM MOJIBHBIM JOJISIM JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PAaCTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKOMN peaKInu;

MPUMEHSATh OCHOBHBIE OIECPAIlUU MBICITUTEIHLHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIMIO, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUEHUS CBOMCTB BEIICCTB M XUMHUYECKHIX
peakinii, €CTECTBEHHO-HAY4YHbIE METOJIbI TO3HAHUS — HAOIOJIeHHue, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pPEaIbHBIA U MBICICHHBIM) — JJIs OCBOEHUS
y4eOHOTO CO/IepKaHMUS;

PacKphIBaTh CYIIHOCTh MPOIECCOB OKUCICHUS U BOCCTAHOBJICHHS, COCTaBIISATh
yYpaBHEHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakIuil (MeToAoM
AJIEKTPOHHOTO OasiaHca);

yCTaHABJIMBATh CBS3U MEXKIYy peabHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOMCXOSIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYHHBI MHOTOOOpPa3Hus BEIIECTB, COOTHOCHTh XUMHUYCCKHAE 3HAHUS CO 3HAHUSMU
JIPYTUX YYEOHBIX MPEIMETOB,;

COOJTI0IaTh TpaBuIia 6€30macHO PabOThI B JIAOOPATOPHUH MPU HCTIOTB30BAHUH
XUMHUYECKOH MTOCY Il 1 000PYTOBaHMS, a TAK)KE IMPaBHJIa OOPAIICHUS C BEIECTBAMHU
B COOTBETCTBHHM C WHCTPYKIHSMH BBITIOJIHCHUS Ja0OpPaTOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO MOJYyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BolopoJia ¥ KUCJIOPO/ia), MPUTOTOBIIEHUIO PACTBOPOB C OIMPEACICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371ad M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAHMYECCKUX COCTUHCHUI,

JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAMHM  XMMHYECKOM  TIPaMOTHOCTH,
BKJTFOYAOIIEH YMEHHS 0€3011acHOTO 0OpaIeHus C BEMIECTBAMU, HCTIOIB3YEMBIMU B
MTOBCEHEBHOM KU3HM, a TaK)KE 3HAHUE MPABUJI MOBEACHUS B IEISIX COEpEKEHUST
3JI0POBbBSI 1 OKPYKAIOIICH CPEIbI.



K xoniy oOyuenus 6 9 knacce y oOyuwaromerocs OyayT chopMupoBaHb
CJIEYIONTHE TIPEIMETHBIC PE3YIbTAThl M3YUCHHS XUMUHU Ha YTIIyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYyJla, HOH, KaTHOH, aHHUOH, »3JEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKasl peaKIus, TEIIoBor 3P heKT peakiuu, MOJb, MOJISIPHBINI
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMALNS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIIMH, OKHUCIUTENIb, BOCCTAHOBHTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIOTponusi, amM(pOTEPHOCTH,
XUMUYECKasi CBSA3b (KOBAJEHTHAs, MOHHAS, METAJUINYECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICUCTBUS (BOJOpPOAHAs CBsi3b, cuiibl BaH-nep-Baanbca), KomruiekcHbIe
COEJIMHEHHUS, KPUCTAIUIMYECKUE PEIIETKH (IpUMHUTHBHAs KyOuuyeckas, 0ObEMHO-
LEHTPUPOBAHHAS KyOuueckas, IpaHELICHTPUPOBaHHAS KyOuueckas,
reKcaroHaJibHasi IJIOTHOYNAaKOBaHHAasA), KOPPO3US METAJIOB, CIUIABBL, CKOPOCTH
XUMUYECKON PEeaKinu, KaTalau3, XUMUYECKOE PABHOBECHE, AIIEMEHTHI XUMHUECKOMN
TEPMOJUHAMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; [1]1K;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITHI U IPUMEHSATh
9THU TIOHSATHUSI IPU ONMCAHUU BEILIECTB U UX MPEBPAIICHUIA;

UCITIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JUIsl COCTaBIIeHUs (DOPMYJT BEIIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

ONpENENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKUX 3JIEMEHTOB B
COEJIMHEHUSAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHAbl XHMHUYECKOW CBS3H (KOBAaJCHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHUYECKHX COCIMHEHUSX, 3apsA]l HOHA MO
XUMHUYECKON (hopmysie, xapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommyeckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBAThH €r0 MOHUMAaHUE:!

OIMKCHIBATH U XapaKTEPHU30BaTh TabMMuHy0 dhopmy [lepromnyaeckoit CUCTEMBI
XUMHUUYECKUX DJIEMEHTOB: Pa3nyaTh MOHATUS «A-Tpynna» U «b-rpynmnay, «Maisie
NEPUOJIB) U «OO0NbIINE TIEPUOIBIY;

OOBSCHATH CBA3b MOJOXKEHUS HyeMeHTa B llepuoguueckoil cucreme c
pacrpesielieHueM JJIEKTPOHOB [0 HJHEPreTUYEeCKUM YPOBHSIM, MOJAYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPUOJIOB;

BBIJICNISITh OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB AJIEMEHTOB U UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHIOB) B Mpejesiax MaJbIX MEPUOJIOB U TJIaBHBIX MOJATPYIII C
YYETOM CTPOCHHS UX aTOMOB;



pacKpbIBaTh CMBICT TEOPUH IEKTPOIUTHUECKON Auccolranuu, 3akona ['ecca
U €ro CJeICTBUM, 3aKOHA JEHCTBYIOIIMX MacC, 3aKOHOMEpPHOCTEH H3MEHEHUS
CKOPOCTH XHMHYECKOM pEaKIiy, HampaBlICHUs CMEIICHUS XHUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKHUE PEakiuu (M0 YHCIy U COCTaBy YYAaCTBYIOIIUX B PEAKIIUU BEIECTB, 11O
TEIUIOBOMY 3(QeKTy, MO arperaTHoMy COCTOSIHHIO PEareHTOB, MO H3MEHEHUIO
CTENEHEH OKUCIEHUS XMMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHUIO
KaTanu3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
pa3IMYHBIX KJIACCOB HEOPTaHMUYECKHUX COCIMHEHM, MOATBEPXKIas ATO OMHUCaHWE
IpUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUIECKHIX
peaKLnii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIeI0Ye
Y COJICH; MOJIHBIE U COKpPAIIEHHBIC YPAaBHEHUS peaKInii MIOHHOTO OOMEHA; peaKIn,
MOJITBEPXKIAIONINX CYIIECTBOBAaHHE TEHETHMYECKON CBSI3M MEXIy BEIIeCTBAMHU
pa3IMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB TUAPOJIM3a COJEH  MOCPENCTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM PEaKIIMi, CYyITHOCTh
OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMid  MOCPEACTBOM  COCTaBICHUS
AJIEKTPOHHOTO OajlaHCca dTUX PEaKIni;

MIPEICKA3bIBATh XapaKTEP CPE/Ibl B BOJIHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBAThH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BEIECTB (KHUCIIOPOJ, 030H, rpaduT, anmas, KpeMHui, 6op, azot, docdop, cepa,
XJIOp, HATPUM, KaJIUii, MarHUM, KaJablIUN, ATFOMUHUMH, XKeJIe30, ME/lb, IIUHK, CepeOdpo)
1 00pa30BaHHBIX MMM CJIOKHBIX 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), cepsr (IV, VI), ceprucras, cepnas,
a3oTHas, ¢dochopHas, yroipHasi, KpEMHUEBAs KUCIOTHI, OKCUIBI M THIPOKCHIIBI
metauioB |A—l1A-rpynmn, anromunus, meau (1), muaka, sxenesa (11 u 111));

MOSICHSITh COCTaB, OTACIbHBIC CIIOCOOBI TMOJYYCHHUS U CBOMCTBA CIIOKHBIX
BEUIECTB (KUCIOPOACOAepkKallue KHUCIOTHl XJIOpa, a30THCTast, OOpHas, YKCyCHas
KHUCIIOTBI U UX coyir, Tamorenusibl kpemaus (1V) u ¢pocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OMKCHIBATH POJIb BAXKHEHIIINX MU3y4yaeMbIX BEUIECTB B MPUPOIHBIX MPOIEccax,
BIIUSIHUC HA KUBBIC OPTaHW3MbI, MPUMEHEHHE B PA3JIMYHBIX OTPACIISAX IKOHOMHUKH,
UCIIOJIb30BAaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MIPOBOJIUTH PEAKIIMH, TMOATBEPIKIAIONINE KAYECTBEHHBINH COCTaB Pa3IMYHBIX
BEILECTB, PACIO3HABATh OMBITHBIM MyTEM COAEpPKALIUECs B BOJHBIX PacTBOpPAX



WOHBL: XJIOpUA-, OpoMua-, HOAWA-, Cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, KajablUs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEILECTB B
3aBHCHUMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYCCKHUX MPEBPAIICHUI B Pa3TUIHBIX
YCJIOBHUSIX HAa OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XUMHUYECKONM KHUHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OopMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJII0 XUMHUYECKOTO 3JIEMEHTAa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIeCTBA B PAacTBOpPE, HAXOAUThH
npocTeninyo (popMyIly BelecTBa MO0 MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSAM XHMHYECKUX PEAKIMK ¢ YIYETOM HEIOCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOAA MPOAYKTA, 3HAYCHHS TEIUIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJII01aTh MpaBmIia 6e30macHOM paboThI B JTA0OPATOPUH MPHU HUCTIOIB30BAHUH
XUMUYECKOH MOCY Il 1 000PYI0BaHMSI, a TAK)KE MPaBUJIa 0OpAIlEHUS C BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIUSIMH BBITIOJHEHUS J1A0OPATOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO MOJYYEHUIO U COOMpPAaHUIO Tra3000pa3HbIX BEIIECTB
(aMMuaka M yrieKHCIIOTo ra3a) U PelIeHUI0 SKCIIEPUMEHTAIBHBIX 3a/1ay 110 TeMaM
Kypca, TPEICTaBIsATh pe3yibTaThl dOKCIEpUMEHTa B  (OpME  BBIBOJIOB,
JTIOKa3aTeNIbCTB, IPAPUKOB, TAOJIUII U BBISIBIISTH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEpAIlid MBICIUTEIBLHON JEATeILHOCTH (aHATU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIIEeHHWEe, CHUCTEMATU3aIlMI0, BBISIBICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YUYEHUU CBOMCTB BEILECTB U XUMUYECKUX PEAKIIUM,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMO3HaHUS (HAOIIOJCHUE, U3MEpPEHNE,
MOJICJIUPOBAHUE, IKCIEPUMEHT (PeabHbIN U MBICJICHHBIN);

OpUMEHATh  MpaBuja  0Oe30macHOro  oOpalleHuss € BElIeCTBaMH,
WCITOJIb3yEMBIMH B TTOBCETHEBHOM KU3HH, IPABHJIA ITOBEICHUS B IIEIISIX COSPEKCHUS
3I0POBbsI U OKPY’KAIOIIEW TMPUPOTHON Cpenpl, MOHWUMAaTh Bpend (OMacHOCTH)
BO3JICHCTBHSI HA JKMBBIC OPTraHU3MBI OIPEJCICHHBIX BEIIECTB, TMOSICHATH Ha
pUMeEpax CIOCOObl YMEHBIIICHUS W MPEAOTBPANICHUS UX BPEAHOTO BO3JACHCTBUS,
3HAUYEHHUE KUPOB, OCIKOB, YIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJyUYEHHBIE MpencTaBiIeHus O cdepax MpodecCHOHaTbHON
NeSATeTLHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJIOTUSIMH, KAaK OCHOBY
Ui TPO(ECCHOHANIBHON OpUEHTAIlMM M ISl OCO3HAHHOTO BBIOOpAa XMMHMU Kak



npo(UIBLHOTO MpeaMETa IPU MPOI0KEHUN 00yUYEeHUS Ha YPOBHE CPETHETO 00IIIEro
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-MCCIIEAOBATEIBCKON IEATEIBHOCTH
XAMHUYECKON W XHUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEICHUS YUYEOHBIX HCCIIEIOBAHUH B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEIBLHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHasi 0071aCTh
11 €CTECTBO3HAHUS U 4 0 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 21 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Wroro mo pazneny 25
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
bubmmoteka IIOK
https://m.edsoo.ru/7f41837c
Bosznyx. [lonstue o razax. https://resh.edu.ru www.school-
2.1 16 1 1 .

Kucnopon. Oxcunbr collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru
bu6nunorexa LIOK
https://m.edsoo.ru/7f41837c

99 Bonopon. [Tonstue o 5 1 https://resh.edu.ru www.school-

KHCJIOTaX U COJIAX

collection.edu.ru

https://uchebnik.mos.ru

https://www.yaklass.ru



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/

2.3

Bona. PactBopsl. [Tonsitue 06
OCHOBAaHUIX

12

bubnunorexa LIOK
https://m.edsoo0.ru/7f41837c
https://resh.edu.ru www.school-
collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru

2.4

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX COCAMHECHHIMA

Hroro no pazneny

15

48

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c
https://resh.edu.ru www.school-
collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru

Paznen 3. Ilepunoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuyeckux 31eMeHToB /. . MenneneeBa. CTpoeHue aToMoB.

Xumu4yeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema

bu6nmorexa LIOK
https://m.edsoo.ru/7f41837c
https://resh.edu.ru www.school-

3.1 12 -
XUMHYECKUX 3eMeHTOB JI. U. collection.edu.ru
Menneneesa. CTpoeHue aroma https://uchebnik.mos.ru
https://www.yaklass.ru
bu6mmoteka IIOK
XUMUUecKasi CBS3b. https://m.edsoo.ru/7f41837c
https://resh.edu.ru www.school-
3.2 OKHUCIIUTENBHO- 12 ;
collection.edu.ru
BOCCTaHOBUTEIbHBIE PEAKIIHH https://uchebnik.mos.ru
https://www.yaklass.ru
Hroro no pazueny 24
PesepBHOE Bpemst 5



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOTPAMME



9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Pa3zneua 1. BemecTBOo M XUMHMUYECKasi peaKkus
11 [loBTOpeHue u yriayOieHue 3HaHUH O 6 Bbu6moteka [JOK
' BEILIECTBE https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS bubnnorexa [JOK
1.2 . 8 1
XUMHYECKHUX PEaKIUn https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 12 1 9 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso0.ru/7f41a636
Wroro mo paszneny 26
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 7 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 8 bubmmorexa [TOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpymisl. A30T, pochop U ux 10 1 bubmmorexa LIOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 12 1 2 bubmorexa [TOK
' . by ’ poa https://m.edsoo.ru/7f41a636
KpeMHUH, ux coequHerus. bop
Hroro mo pazneny 37



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paszgea 3. MeTauibl M HX COeTUHEHUA

bub6nmoreka [IOK
A i
3 Obmpme CBOHCTEA METAIIOB 3 https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B i 12
3 QKHEHIINEe METAJJIbl U UX COCIMHEHUS httos://m.edsoo.ru/7f41a636
Hroro no pazaeny 15
Paznea 4. Xumus 4 OKpyKamomas cpeiaa
41 BemecTBa 1 maTepuansl B KU3HU YEIOBEKA. 3 bubnnorexa [JOK
' OCHOBBI 2KOJIOTHYECKOM TPaMOTHOCTH https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Paznea 5. O06001menne 3HaHuM
51 [ToBTOpEeHKE M 0000IIICHNE 3HAHUIA 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeioB KypcoB 8—9 kiaccoB https://m.edso00.ru/7f41a636
Hroro no pazneny 1
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 85
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YEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus, 9 knacce/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.
AxknmonepHoe obuectBo «M3aarenbectBo «IIpocBemenne»

» Xumust: 8-i1 kiacc: 6a30BbIi YPOBEHb: YUEOHUK; S-€ U3aHue, epepadoTaHHOE,
8 knacc/ I'abpuensn O.C., OctpoymoB U.I'., CnaakoB C.A. AKIOHEpHOE

06HICCTBO «M3paTenbcTBO «HpOCBCIHeHI/IG»

METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA

Hacronbnas kaura yuurens. Xumus. 8 kinacc/ O.C. I'abpuensn, H.I1.
Bockob6oitnnkoBa, A.B. Amykosa/ M."Ipoda", 2002 r.

Kontponbsubie 1 mpoBepounbie padoTsl kK yueobnuky O.C. 'abpuensna/ O.C.
["abpuensn, I1.H. bepéskun, A.A. Ymakosa u ap./ M. "Ipoda", 2018 r.
Xumuueckuit sxcniepuMmenT B mikoie. 8 kimace/ O.C. I'abpuensn, H.H. PyHos,
B.U. Toakynos/ M. "Ipoda", 2005 r.

Hacronbnas kaura yuurtens. Xumus. 9 kiace/ O.C. I'abpuensn, N.T.

Octpoymon/ M."Ipoda", 2002 r.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
https://resh.edu.ru
www.school-collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru
http://all-met.narod.ru

http://www.xumuk.ru






