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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOJaEHHBIM
YPOBEHb) COCTABJIIEHA Ha OCHOBE TPEOOBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOQ, ¢ yuerom (enepanbHOi pabodeil mporpaMMbl BOCIUTAHUS.

[Iporpamma mo xumMuM pa3zpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKOU
MOMOILHY YYUTENIO B CO3JaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma mo XxuMuu J1a€T NpEACTaBICHUE O LENsAX, oOLIed cTpaTeruu
oOydeHHMs, BOCHHMTAHMS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npenMeTa, onpeesnsieT 00s13aTeNbHOE MIPEAMETHOE COAEepKaHue, €ro CTPYKTypy 10
pazmenaMm M TeMaM, pachpeiereHue o  KjiaccaMm, PEKOMEHIYyEeMYIO
NOCJIEIOBATEIbHOCTh ~ M3YYEHHMS] XUMHUHM C YYE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  y4yeOHOro Tmpolecca, BO3PACTHBIX
ocobeHHOCTel oOywatomuxcs. B mporpaMme 10 XUMHUM — YUHUTBHIBAIOTCS
BO3MOKHOCTH Y4€OHOTO MpeJMeTa B pealu3aluyd TPpeOOBaHUM K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEJIMETHBIM pe3yibTaTaM OOyYCHHS U B
(GbopMHUpPOBaHMM  OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEIILHONW  JIEATEILHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKAHUSI.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUS MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEHN U
MHTEPECOB OOYyYaIOIIMUXCS, HA TPOJOJDKEHHWE OO0yuYeHHs Ha YpPOBHE CpPEIHEro
obmrero oOpa3oBaHusI.

3HaHME XHMHUHU CIY>KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJIb UrpatoT GOpMHUPYEMbIE XUMHEH MPEACTABICHUS O MPEBPAIICHUSIX YHEPTUHU U
BEIIECTB B MPUPOJE, O MyTAX pelIeHUs TI00aJbHBIX MPOOJIEeM YCTOWYHUBOTO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
npo6iieM, IpoOIEeMbl SKOJIOIMYECKO 0€30macHOCTH, MPOOIeM 31paBOOXPaHEHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3al  BO3MOXKHOCTEH Al caMOpa3BUTHA U
dbopMupOBaHUS KyJIbTYPhl TUYHOCTH 00YUYAFOIIHUXCS, UX 001IeH 1 (HYHKITMOHATHHON
TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOy4aroUInxcs, HABBIKOB HUX CAMOCTOATEIbHOM Yy4eOHOH  JedaTeabHOCTH,
HKCIIEPUMEHTATBHBIX M HWCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEHEBHOM )KM3HU, TAK U B IPO()ECCHOHATIBHOM 1€ATEbHOCTH;



3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MPECTAaBICHUNA O €AMHCTBE MPUPOJIBI U YETIOBEKA, SIBJISECTCS KIIOUEBBIM ATAlOM B
(OpMHUpPOBaHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTH 00Yy4arOUINXCs;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YyUYaOIINXCS.

JlanHble HampaBieHUss B OOyYE€HHMHM XUMHUU OOECIeuMBaIOTCS crenupUKou
COJIp>KaHMsI TIpeAMETa, KOTOPBIA SABISIETCA TEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHUEM OTPEJICTICHHOT0 dTara pa3BUTHs XUMUH.

VYriyOnéHHbIN Kype XMMUU OCHOBHOI'O 00ILIET0 00pa3oBaHUsI OPUEHTUPOBAH
Ha OCBOCHHE OOYYarONIMMUCS CUCTEMbI TICPBOHAYAITBHBIX TOHITHH XUMUH, OCHOB
HEOPTraHUYECKON XWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IeH XUMHHU U
OTJICTBHBIX 3HAUNMBIX IMOHATHUN OPTaHUYCCKON XUMHH.

CrpykTypa coaepkaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ m3ydeHuto. Cojep’kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSTHH 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHH O XUMHYCCKOM
peakiuu. O0Ge ATH CHCTEMBbl OPraHW30BaHBI MO TPHHIUITY TOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKHUX MPEICTABICHUN PA3HOT'O YPOBHS:

ATOMHO-MOJIEKYJISIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepuonuueckoro 3akona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npeicTaBieHui 00 AIEKTPOTUTUIYECKOM TUCCOLMAIUY BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KHHETUKE U TEPMOJMHAMUKE.

B ocHOBYy TeopeTHueckuxX 3HAHWUN TIOJOKEHBI SMIIMPUYECKU MOJTYUYCHHBIC
dakTel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS
K JpyroMy u 00ecCleYruBaroT OOYyJalomMUMCS BO3MOXKHOCTb OOBSCHATh H
IPOTHO3UPOBATh CBOMCTBA, CTPOCHHE W OOJACTH MPAKTUYECKOTO MPUMEHEHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHUsT MPOTPAMMBI MO  XUMHH  MPOUCXOJUT  C
MCIIOJIb30BAaHUEM 3HAHUH U3 paHEee U3yUYEHHBIX YUEOHBIX MMPEMETOB: OKPY KAFOIIHM
MHp, Onosiorus, pu3ruka, MaTeMaTHKa, reorpadus, TEXHOJIOTHS, HCTOPHSI.

[Iporpamma ocHOBHOTO 00mero o0pa3oBaHus TO XUMHUHU (yrayOIEHHBIHN
YpOBEHb) OpPHUEHTHpPOBAHA HAa COXpaHEHHE (PYHIAMEHTAJbHOTO XapakTepa
oOpa3zoBaHus, cHenuUKA Y4eOHOTO IMpeaMeTa W O0O0CSCIeYeHHE YCIICIIHOTO
oOydeHHsI Ha CIEIyIOIIeM YypoBHE oO0Opa3oBaHus. B mporpamMMe 10 XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKas HAMPaBICHHOCTh OOy4YEHUS XUMUH,
mubdepennmanys  oOydeHUs, BKIIOYArOmas  OPOQWIBHYI0  MOATOTOBKY
oOydJaromuxcs ¥ TMOCJIEAYIOIIee CaMOONpeaelieHue B BbhIOOpPE HaMpaBlICHUS
o0ydeHus B IpoPHIbHBIX KiIaccax.



VYrinyOonéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET — peaju3alMu  3a]ad
po(ecCUOHaNBbHON OPUEHTALIMU U HAIIPABJIEHO HAa MPEAO0CTABIEHNE BOZMOKHOCTH
KOKJIOMY O0OydYarolmeMycsi HpOSBUTh CBOM HMHTEIUIEKTyaJlbHbIE W TBOPUYECKHE
CIIOCOOHOCTH MPU U3YUEHUH YU€OHOT0 MpeaMeTa, HE0OX0AUMBbIE JIJIS POIOKEHHUS
o0Opa3oBaHus U JalbHEHIIeH TPYIOBOM 1€ATETbHOCTH.

[Iporpamma 1o xumMuu (yriayOn€HHBIM YpPOBEHb) MpeJHA3HAYEHA JUIsl
MCIIOJIb30BaHUsI B 00pa30BATENbHBIX OPraHU3alMsgX, Pealu3ylolIuX MPOrpaMMbI
muddepeHpoBaHHOr0 (yriiy0a€HHOro, Npo(MIBHOT0) HW3Y4YEHHUS OTIEIbHBIX
y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHMUs.

OOpazoBaTenbHble (PYHKIIUU XUMUHU, U3y4yaeMON Ha YIJIyOJICHHOM YpPOBHE,
peanu3yroTcs B mpouecce GopMUpPOBaHUS 3HAHUI OCHOB XMMHMYECKOW HayKU Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTU MPAKTUYECKON NeATEeIbHOCTH
YeJioBeKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYypbl. 3ajada y4yeOHOro
peMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMUUYECKUX 3HAHUN — BaXKHEUIIINX
(akTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, JOCTYIHBIX 0000IICHHI
MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HAayKd, B MPUOOIIEHWH K HAYYHBIM
METOJIaM TO3HaHWS TpPU U3YYCHHHM BEIIECTB M XMMHUYECKHUX pPEaKiu,
(dbopMHUpPOBaHUY U Pa3BUTUU NTO3HABATEIBHBIX YMEHUHN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENILHOM M  y4eOHO-HCCIIEe0BATEIBCKON
JEeSTENBHOCTH, OCBOEHUM TMpaBuil Oe30macHoro oOpamieHus ¢ BEIIeCTBAaMHU B
MOBCEIHEBHOM JKU3HMU.

Lenu n3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh 00YYEHHS HA Pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTa U OOIEH KYJIbTYPHI.

N3yuenue XuMu# HaMpaBiIeHO HA TOCTHXKEHHUE CIICTYIOIIMNX EeH:

dbopMHUpOBaHUE HWHTEJUIEKTYyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHATUIO pEHICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

(opMupoBaHUE CUCTEMBI XMMUUECKUX 3HAHUHM KaK KOMIIOHEHTa €CTECTBEHHO-
HAyYHOW KApTUHBI MHpPA, KaK OCHOBBI JJIsI TTOHUMAaHUS XUMHUYECKOH CTOPOHBI
SABJICHUH OKPY’KaOIIEro MUPA, OCBOCHUE SI3bIKA HAYKU;

npuoOIIeHHe OOydYarIIMXCs K CaMOCTOSITCIBHOM IMO03HABAaTCIBHOU U
UCCJIEIOBATEIbCKOM  JE€ATEIBHOCTH, K  HAy4yHbIM  METOJaM  II03HAaHMI,
(dopMupoBaHUE MOTHBAIIUU U PA3BUTHE CITIOCOOHOCTEH K M3yUEHUIO XUMUU;

dbopmupoBanue  o0me  (QYHKIMOHATBHOM W €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM YHCJIC€ YMEHUH OOBSCHATH M OICHWUBATH SIBICHUS
OKPY’KaIOIIEro MUpa, UCHOJIb3ysl 3HAHUS WU OMbIT, MOJYYEHHBIE MPU H3YyUYEHUHU
XUMUU, TPUMEHSTh UX MIPU PEIICHUH MPOOJIEM B TOBCETHEBHOM KU3HU U TPYJAOBOM
NeSATENbHOCTH;



pa3BuTHE y OOydYalolMXCsl HMHTEpeca K U3YYEHUI0O XUMHUU U cdepam
NEATeNIbHOCTH, CBS3aHHBIM C XHMHEH, MOTHBAlMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPO( IS U HAMIPABICHHOCTH JIalIbHEHIIIero 00yUueHus;

OCO3HAHUE LEHHOCTU XMMHUYECKHUX 3HAHUM B JKM3HU YEIIOBEKA, MOBBIIICHUE
YPOBHS DJKOJIOTMYECKOW KYJIBTYPBl, HENPUATHE IECUCTBUN, NPUHOCAILLIUX BpEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne O0yJaroIIUMUCS OIbITa CAMOIIO3HAHUS, KIIFOUEBHIX HABBIKOB
(KJTIOUEBBIX KOMIMETEHIUI), HEOOXOIUMBIX JIJIS Pa3IMUYHBIX BUOB JEATEIbHOCTH.

Ha yrny6nénnoe u3ydenue yuyeOHOTO npeaMera «XuMus» OTBOAUTCS mo 136
yacoB B 8 u 9 kiaccax (4 yaca B HeJleNt0), Bcero 272 yaca 3a JiBa rojia 00y4eHusl.



COIEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

XuMusi — BaxkHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKOU IEATEIbHOCTU
yenopeka. [Ipeamer xumuu. Ponb xumuu B )xu3Hu yenoBeka. Kpatkue cBenenust oo
WCTOPUU BO3HHUKHOBEHHUSI M Pa3BUTHUS XUMHUHU. XHMHUS B CHCTEME HayK. Tena u
BenecTBa. OU3NMYECKUE U XUMUYECKHE CBOMCTBA BEIIECTB. ATPEraTHbIE COCTOSHUS
BemiecTB. [IoHSATHE O TEOPETHYECKUX W SMIIMPUUYECKHMX METOJaX MO3HAHHS B
€CTECTBEHHBIX Haykax. [IpencTaBieHuss 0 HAyYHOM IO3HAHUM HA SMIUPUYECKOM
YpOBHE: HAOIIOJICHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOJCIHPOBAHNUE, BHIYUCIICHUE.
[IpencraBnenust 0 HAy4HOM MTO3HAHUU HA TEOPETUUYECKOM YPOBHE: Hay4YHbIE (PAKTHI,
npobyiemMa, TuIoTe3a, TEOpusl, 3aKOH.

A3pik xuMuH. VICTOUHMKHN XUMHUYECKON WH(pOopMaIim.

[TonsiTue o mMeromax paboOTHl ¢ XMMHUYECKUMHU BemiectBamu. O6opyaoBaHue
IIKOJIBHOM XuMHUYeckoil mnaboparopuu. IlpaBuna Oe3omacHoro oOpalieHusi c
BEII[ECTBAMU U J1aOOPATOPHBIM 000PYT0BAHHUEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cMecH: BO3AyX, MPUPOIHBIA Ta3,
He(Th, IPUPOIHBIE BOJIbI, TOPHBIE TOPOIbI U MUHEpaJbl. [IoHATHE O TOMOTEHHBIX U
reTeporeHHbIx cMecsx. CrocoOsl pazaeneHus cmeceid. OuncTka BEIIeCTB.

BemecTtBa M XuMHUYECKHME pEaKUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKUE
snemMeHTbl. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpocThie M CIIOXKHBIE BEIECTBA.
Mertainisl 1 HeMeTasuibl. BellecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUSL.

Xumuueckasi popmyia. BaneHTHOCTh aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
IOCTOSIHCTBAa cocTaBa BemlecTB. OmnpenesieHHe BAJICHTHOCTH 3JEMEHTOB 11O
dbopmynaM OMHAPHBIX COSTUHEHUM U CocTaBlieHne (hOPMYII OMHAPHBIX COSTUHECHUM
0 BAJIEHTHOCTH 3JeMeHTOB. OTHOCHUTENbHAs aToMHas Macca. OTHOCUTEIbHas
MOJIEKYyJIsSIpHass macca. MaccoBasi J10Js XMMHUYECKOrO 3JIEMEHTAa B COEAWHECHUMU.
Haxosxxnenue npocreiiiieit opMyIbl BEIECTBA MO MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

KommuecTBo BemecrBa. Monbs. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuetst mo Qopmynam
XUMHYECKHX COEAMHEHUH. MoisipHas Macca cMmecu BemectB. MoJibHas 107
XAMHYECKOTO JJIEeMEHTa B coeauHeHuWu. Haxoxaenwe mnpocreimend (GopMyIsl
BEIIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

PuU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasl PEaKIUs U €€ NMPU3HAKHU.
VYcnoBust npoTeKaHUs XUMUYECKUX peakuid. 3aKOH COXPaHEHUs MAacChl BEIIECTB.
ATtoMmHO-MonekysipHas Teopus. KuszHb u pestenpHOCcTh M.B. JlomoHnocoBa.
XUMHUYECKUE ypaBHEHUA. TUIBI XUMUYECKUX peakluil (COeIMHEHUs, Pa3I0KEHHUS,
3amenieHus, ooMeHa). PacueTsl Mo XUMHYECKUM YPABHEHUSIM.



DKCINIEPUMEHTAIbHOE HM3YYEHHUE BEIIECTB M SIBJICHUWA. 3HAKOMCTBO C
XUMUYECKOW TOCYy/IOoH, ¢ mpaBuiaMud pabOThl B J1a0OpaTopud W MpUEMaMU
oOpaiteHust ¢ 1a0opaTopHbIM 000pynoBaHueM. M3yueHre u onucanue Pu3nueckux
CBOMCTB 00pa3ll0B HEOPraHMYECKUX BEHIECTB — METAUIOB U HEMETaJUJIOB.
Ha6monenne pusnyeckux (IiaBaeHUE BOCKa, TasHUE JIbJla, paCTUpaHUE caxapa B
CTyNKe, KHUIIEHHE U KOHJICHCAIUsl BOJIbI) W XUMHUYECKUX (TOpEeHUE CBEYH,
MPOKAIMBAHUE METHOW MPOBOJOKH, B3aUMOAECHUCTBUE COABbI WA MEJIa C COJISTHOM
KHUCJIOTOM) siBIeHUU. O3HAaKOMJIEHHE ¢ 00pa3laMy BEIIECTB KOJIMYECTBOM 1 MOJIb.
HaGmionenne u omnucaHue NPU3HAKOB TMPOTEKAHUS XMMHUYECKUX pPEaKIui
(pa3noxxeHue caxapa, B3aUMOJCHCTBHE CEpPHON KHCIOTHI C XJIOPUIOM Oapwus,
noJiydeHue u pasnoxkeHue rugpokcua meau (1) mpu HarpeBannu, B3auMo1eicTBIE
xenesza ¢ pactBopoM conu meau (II). M3yuenue cnoco6oB paszaenenus cmeceit (¢
MOMOIUIBIO MarHura, dbunsTpoBaHUE, BhITIApUBAHMUE, TUCTUIUTSINSA,
xpoMarorpadus), MNPOBEJCHUE OYUCTKH IOBapeHHOW conu. Habmonenue wu
ONHUCAHUE ONBITOB, WITIOCTPUPYIOIINX 3aKOH COXPAHEHUS MACCHI.

Baxueimue npeacTaBuTeJ M HEOPraHM4eCKMX BeleCTB

IIpencraBnenuss o ra3zax. Bo3myx — cmech rasoB. CoctaB BO3lyxa. 3aKOH
ABoragpo. Momspabeii 00bE€M Ta3zoB. OTHOCHUTENbHAS IJIOTHOCTh Ta30B.
Onpenenenne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BEIIecTBa 10
U3BECTHOW OTHOCUTENBHOM TIIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IIPH
XUMUYECKUX PEaKIUIX.

Kucnopon — smemeHT M mpoctoe BemecTBo. HaxokneHue kuciaopona B
npupoje, GU3nYecKue 1 XMMUYECKHE CBOMCTBA (PEeaKIuu TOPEHUSI U OKUCIICHUS).
IIponiecchl okucnenuss B kuBoi mnpupoae. Oxcunbl. IIpumeHeHue kuciaopopa.
CriocoObl MoTy4eHus: KUCIOPo/ia B Ta0OpaTOpuu U npombinuieHHocTH. [loHsaTue o
karanuzatope. Kpyrosopor kwucinopoma B mnpupome. O30H — amioTpomHas
Monudukanusa kuciopoaa. O30HOBBIH CJI0M, €ro 3HAYSHHE JJIs )KUBBIX OPTaHU3MOB.
Pazpymenne 030H0BOrO Ciosl.

TemnoBoit >PheKT XUMUYECKON peakIuu, TEePMOXMMHYECKHE YpaBHEHUS,
3K30- W BHJOTEpMUUYECKHE peakuuu. Tomnuso. Mcnonb30BaHWE yrilsi U METaHa B
KauecTBE TOTUIMBA. 3arpsi3HeHue Bo3nyxa. [lonstue o mapuukoBoM s dexre.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenue Bogopoaa B Ipupose,
duznueckre 1 XuMUYECKHUEe CBOMCTBA, MPUMEHEHHE, ClIOco0bI monyyeHus. [lonaTue
0 KUCJ0Tax U coisix. Mcnonb3oBanue BoAOpoJa B KAUeCTBE TOIIHMBA.

Bonma. ®usnueckue cBoilcTBa BOAbl. Boma kak pactBoputenb. PacTBOpBL
HacehllieHHble ¥ HEHACBIILIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BELIECTB B BOJIE.
@akTophl, BIMAIONIME HA PACTBOPUMOCTb TBEPIABIX U Ta3000pa3HbIX BEIIECTB.
Cnoco0bl BbIpakKeHUs KOHILIEHTPALIMK PAaCTBOPOB: MAaccoBas J0Jsl pacTBOPEHHOTO



BEIIECTBA, MOJIApHAs KOHILIEHTpauus. Ponb pacTBOpOB B HpUPOAE U B KU3HU
YEJI0BEKA.

Xumunueckue cBoiictBa Bojbl. l[lonstue 00 ocHoBanusix. I[lonstue 06
nHAuKaropax. KpyroBopoT BoAbl B NOpUPOAE. 3arpsa3HEHUE MPUPOAHBIX BOJI.
OxpaHa 1 OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus nHeopranumdeckux coenuneHuil. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cosiecoOpasyromniue (OCHOBHBIE, KHUCJIOTHbIE, aMdoTepHble) W
HecosieoOpasyromue. MexayHapoaHass HOMEHKIATypa OKCUAOB. TpuBHAIbHBIC
Ha3BaHUSI OKCUJIOB. PU3NUYECKHUE U XapPAKTEPHbIE XMMUUYECKHUE CBOMCTBA OKCHIOB
(B3auMoIeiCTBUE C BOJIOM, C KHCJIOTAMH U OCHOBAHHSIMU, C IPYTUMU OKCHIAAMU).
[Tony4yeHnue OKCUI0B.

[ToHsTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOACOAECPXKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanus kucnor. MexayHapogHas HOMEHKIATypa U
TpUBHAJIbHbIC Ha3BaHUS KUCJIOT. DU3MYECKHME W XUMHYECKHE CBOMCTBA KHUCJIOT
(B3amMoOIeCTBUE ¢ METaJlJIaMHU, C OKCHUJAMU METAJIJIOB, OCHOBAHUSIMHA U COJISIMU).
Pan axtuBHOCcTM MetammoB H.H. bexeroma. Ilomyudenune kucnor. Kuciorsl B
npUpojie, IPUMEHEHNUE BAXKHEUIITUX KUCIIOT.

OcHoBanms. Knaccudukanuss OCHOBaHMHN: IIEJIOYM UM HEPACTBOPUMBIC
OCHOBaHUsA. MexayHapoHas HOMEHKJIaTypa OCHOBaHUM. TpUBHAIbHbIE HA3BAHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOAECHUCTBUE C KHUCIOTHBIMH OKCHJIAMHU,
KHACJIOTaMH M COJIIMH) M CHOCOOBI moiydeHusi. HepacTBopuMbie OCHOBaHHS, WX
CBOMCTBa (B3aMMOJICHCTBUE C KUCIOTAMHU) U CIIOCOOBI MOTydeHUss. AMPOTEPHOCTb.
[lonsitue 006 am@oTepHBIX THAPOKCHUIAX (HAa MPUMEPE THUAPOKCHUIOB IIMHKA U
ATIOMUHUS): XUMUYECKHUE CBOMCTBA (B3aMMOJICUCTBUE C KUCIIOTaMHU U IIEJI0YaMU) U
NOJIyYEHHUE.

Comu  (cpeaHue, KHUCTBIE, OCHOBHBIE, [IBOWHBIE). MexayHapoaHas
HOMEHKJIaTypa cojeil. TpuBuanbHbie Ha3BaHUS coyici. DU3NUECKUE U XapaKTEPHbBIC
XUMHUYECKHE CBOWCTBA HA IPUMEPE CpeaHuX cosel. [lonyduenue comen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

DKCIEPUMEHTAIIBHOE U3YYEHHUE BELIECTB U SIBJICHUN:

KOJINYECTBEHHOE OIPEEIIEHUE COJIEPKAHUS KUCIOPOAa B BO3YXE;

NOJIyYeHHUe, COOMpaHue, paclio3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOAA;

HaONIOZICHUE B3aMMOJCHCTBUSI BEIIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPEHHUS;

03HaKOMJIEHHE C 00pa3iaMy OKCHIOB U OMKHCAHUE UX CBOMCTB;

MOJIy4eHHe, coOMpaHue, paclo3HaBaHWE W H3yYeHHWE CBOWCTB BOJOpPOAA
(ropenue);

B3anMMO/IeiicTBHE BoJIopoaa ¢ okcuaom meau (11);



UCCJEI0BAHUE OCOOEHHOCTEM  PAcTBOPEHMsI BELIECTB C  Pa3IUYHOU
PacTBOPUMOCTBHIO;

[IPUTOTOBIICHUE PACTBOPOB C OIPEAEICHHON MacCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHOW MOJAPHOM KOHUEHTpaUUEH
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIbI C METAJTIAaMU (HATPUEM U KaJIbIIUEM);

ONpENIEJICHHE PAaCTBOPOB KUCIOT U IIEJIOYEN C TOMOIIBIO HHINKATOPOB;

UcclieloBaHre 00pa3lioB HEOPraHUUECKHUX BEIIECTB Pa3IUYHBIX KIJIACCOB;

u3zyueHue B3aumojencTeust okcuaa menu (II) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIM HEUTPAITU3ALINY;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOTO METaia
IPYTUM W3 pacTBOPA COJIU;

B3aUMOJEHCTBHE THIPOKCH/IA LIMHKA C pACTBOPAMHU KUCJIOT U ILIEJI0YEN;

pelieHrne OJKCIEPUMEHTAIBHBIX 3a7ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKHUX
sgemenToB /[I. U. Menneneena

Crpoenue atomoB. XuMuuyeckasi cBA3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peakiuu.

[lepBbie TOMBITKH KIAacCH(MUKAIMU XUMUYECKUX dyeMeHTOB. [lonsTue o
rpynnax (ceMencTBax) CXOIHBIX JJIEMEHTOB: HICJIOYHBIX U IIEIIOYHO3EMEIbHBIX
MeTaJljlaX, TalloreHaX, WHEPTHBIX (OJIaropoAHBIX) Trazax. DJEMEHTHI, KOTOphIe
00pa3yroT aM(poTepHbIE OKCUJIBI U THAPOKCHUJIBI.

[lepuoanueckuii 3akoH. OTkpbiTHE [lepuoanueckoro 3akoHa. [lepuonnueckas
cucteMa xumudeckux siemeHTtoB J[. WM. MenpaeneeBa. KoporkonepuonHas wu
mHHOTIeproaHas ¢opmbl Tabmuiel  «llepuoguyeckas cuctemMa XUMHUYECKHX
snemenToB JI. 1. Menneneesay». [lepuoast u rpynmnst (A- u b-rpynmsr).

Crpoenue aromoB. CoctaB aToMHbIX saep. M3oromnbl. PaanoakTHBHOCTS.
DONEKTPOHBbI. DIJIEKTPOHHAsT OpOUTalb. DHEPreTUYECKUE YPOBHU M MOAYPOBHHU
atoma: s-, p-, d-opOutanmu. DIEKTpOHHbIE KOHPUTYpalMd U SJIECKTPOHHO-
rpadudeckue ¢Gopmynsl aTroMoB. DU3NYECKHH CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuoia U rpynisl d5eMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 xumuyeckux 3neMeHToB llepuoanueckon cucremsl 1. . Menneneena:
pacnpeneneHue 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSIM, IOAYPOBHSIM H
opoutasam. Gusndeckuit cmeica [lepruonnueckoro 3aKoHa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOWCTB MO rpyniam 1 nepuoaaM. Mizmenenue
KHCJIOTHO-OCHOBHBIX CBOWMCTB COEJMHECHUN XMMHUYECKUX JIEMEHTOB B MEPUOAAX U



rpynmnax. XapakTepUCTUKAa XUMHYECKOTO JJIEMEHTA II0 €r0 IOJOKEHUI0 B
ITepuonnueckou cucreme /1. 1. Menneneesa.

3nauenue [lepnoandeckoro 3akoHa u [lepuoandeckoi CHCTEMbI XUMUYECKAX
JJIEMEHTOB Ui pa3BUTUA Haykd W Ipaktuku. JI. M. MenneneeB — y4yeHbId U
rpakJaHUH.

DIEKTPOOTPULATENBHOCTh XUMHUYECKUX JJIEMEHTOB. XHMHUYECKAs CBS3b.
Bunbl XuMu4ecKkol CBA31: KOBAJICHTHAS MOJISIPHAS CBSA3b, KOBAJIECHTHAS HEMOJISIPHAS
CBSI3b, UOHHAsI CBA3b. MeXaHU3Mbl 00pa30BaHUs KOBAJECHTHOW U MOHHOU CBSI3H.
DNEeKTPOHHBIE U CTPYKTYpHBIE (OPMYJIbI BelecTB. KaTHOHBI U aHUOHBI.

Kpucrammueckue u amopdHbie BemecTBa. THIBI KPUCTAITUYECKUX PEIIETOK:
WOHHAsl, aTOMHAs1, MOJIEKYJIIpHAS U UX XapaKTEPUCTUKHU.

Crenens okucienus. OnpenenaeHre CTeneHe OKUCISHNUsI aTOMOB B OMHAPHBIX
COETMHEHUSAX. OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  [Iporeccel
OKHCJIEHHUS W BOCCTaHOBJIEHMsS. OKHUCIUTENN W BOccTaHOBUTENU. (CoOcCTaBlICHHE
YPaBHEHUW MPOCTBHIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM U PACCTaHOBKA
B HUX KO3(DPHUIIMEHTOB METOJIOM JIEKTPOHHOTO OaiaHca.

DKCIEpUMEHTAIBHOE U3YUEHUE BEILIECTB U SBJICHUI:

O3HAaKOMJIEHHE C 00pa3aMy METaNIOB U HEMETAIJIOB;

MOJECIIMPOBAHUE CTPOCHUS MOJIEKYJ IIPU TIOMOIIU PUCYHKOB, MOJEIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (HOPMYI;

IIPOBEJICHUE  OIIBITOB, WUIOCTPUPYIOLIUX  IPUMEPHI  OKHUCIMUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIHI (TOPEHUE, PEAKIIY Pa3I0KEHUS, COEUHEHNUS ).

MexnpeaMeTHbIe CBA3H

Peanuzanusa MeXNnpeaIMETHBIX CBA3€H INpPU U3YYEHWH XUMHUHU B 8§ Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAayYHBIX
NOHATHM, TaK U NOHATUH, IIPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: SIBJICHUE (IIPOIecc), HayYHbIN (akT,
TUMO0Te3a, TEOpHs, 3aKOH, aHAIW3, CHHTE3, KiIacCHU(UKAIWs, MEPUOIUIHOCTD,
HaO0JII0ICHNE, SKCIIEPUMEHT, MOAECIINPOBAHUE, U3MEPEHUE, MOJIETIb.

®usnka: SBIEHUS NPUPONBI, (U3UYECKUE SBICHUSA, BEIIECTBO, TEJO,
¢usnueckre BENWYMHBI, CIAWHMIIBI W3MEpPeHHs, 00BEM, Macca, arperaTtHbie
COCTOSIHHE BELIECTBA, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJIA, CTDOCHHE
ra3oB, >XUAKOCTEH M TBEPAbIX (KPUCTAUIMYECKUX) TEJ, SJIECKTPUUECKUU 3aps,
KOJINYECTBO TEIIOTHI.

buonorus: 6uocdepa, porocuHTes, mporecch 0OMeHa BEIIECTB.

['eorpadus: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TIOPO/IbI, TOJIE3HbIE
HCKOIIA€MBbIE, TOILINBO, BOJHBIE PECYPCHI.

Texnonorusi: TexHochepa, TPOU3BOACTBO, XUMUUYECKUE TEXHOJIOTUH, ChIPhE,
KOHCTPYKIIMOHHBIE MATEPHUAJIBI.



9 KUIIACC

BemecTBo 1 XMMHUYeCKAasl peaKuust

[loBTOpEeHre u yriyOiieHHe 3HaHU OCHOBHBIX DPa3lesoB Kypca 8 Kiacca.
Ctpoenne atomoB. CBOICTBa aTOMOB XUMUYECKUX JIEMEHTOB, UX KOJIMYECTBEHHBIE
M KayeCTBEHHBIC XAPAKTEPUCTUKHU (Paguyc, SIEKTPOOTPUILIATEIIBHOCTh, DHEPTHUS
noHuzaruu). [locnenoBaTebHOCTh 3aMOMHEHUS AIEKTPOHHBIX OpOUTANIE aTOMOB
MaJbix nepuoaoB. OCOOEHHOCTH 3alOIHEHUS DJIEKTPOHHBIX OpOuTaneil aTOMOB
Oonbmux nepuoaoB. [lepuoguueckass cucTeMa XMMHUYECKHX JJIEMEHTOB B CBETE
NpPEACTAaBICHUA O CTpoeHuu aroMa. CTeneHb OKUCIEHUS U BaJlEHTHOCTb.
[IpencraBneHne 0 NEPUOAUUECKON 3aBUCUMOCTH CBOMCTB XUMMUUYECKUX AJIEMEHTOB
(3MEeKTPOOTPULIATENBHOCTbD, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC CBOIICTBA,
KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U THAPOKCHIOB) OT CTPOCHHS aTOMa.

Crtpoenne BemiecTBa. BemectBa B TBEpAOM, JKHUJIKOM U Tra3000pa3HOM
COCTOSIHMU. BuJIbl XUMHUYECKOW CBS3W: HOHHAs, KOBaJIeHTHasl (HEMOJIApHasl,
noJIsipHasi); OOMEHHBIM U JIOHOPHO-AKIENTOPHBIA MeEXaHU3M 00pa30BaHUS
KOBaJICHTHOU CBS3HU.

MexmoneKyaspHble B3aUMOJECUCTBUS (BOJIOpOAHAsA CBs3b, CUJIbI BaH-aep-
Baanbca). Tumnbl KpUCTAITMYECKUX PEIIETOK — aTOMHAs, MOHHAs, METaNInYeCcKas,
MOJIEKYJISipHasi — 1 OCOOCHHOCTH UX CTPOEHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUMNA KPUCTALIMYECKOU PEIIETKU U BUIA XUMUYECKON CBA3H.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMUYECKUX  PEaKLH.
Knaccudukanuss XMMUYECKUX peakIMil MO pa3WyHbIM MpU3HAKaM (10 YUCITYy H
COCTaBy Yy4YaCTBYIOIIMX B PEAKIUU BEHIECTB, MO TeEIIoBOMY 3(GdeKTy, o
U3MEHECHMIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, TIO
Y4acTHIO KaTalu3aTopa, 0 arperaTHOMY COCTOSIHUIO PEarupyrouux BEUIECTB).

DNEeMEHTBl XUMUYECKOU TEPMOANHAMUKU. JHEPreTUKA XUMUUYECKUX PEaKIUN.
TermnoBoit 3deKkT XuMHUUECKON peakiuu. IK30- M IHIOTCPMHUYCCKHUE PEaKIUH,
TEpMOXHUMHUYECKHE ypaBHEHHUsA. 3aKkoH ['ecca u ero cienctBusi. Beruncnenus mo
TEPMOXUMHUYECKUM YPABHEHHUSIM.

[lonsiTHE O CKOPOCTM XHMHYECKON peakluu. 3aKOH JEUCTBYIOIIMX Macc.
@akTOphl, BIMUSIOIIME HA CKOPOCTh XUMUUYECKOW peakuuu. DHEpPrus aKTHUBAIUU.
[Tonsitue o karanuze. @epmeHTsl. UHTHOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX peakuusx. [lonstue o
XUMUYECKOM paBHoBecuu, npuHiun Jle Illarense. VYcioBus cmemeHus
XUMHYECKOTO paBHOBECHs. DaKTOpBI, BIMSIOINIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecus. [IporHo3upoBaHue  BO3MOXKHOCTH  IPOTEKAHHUS  XUMHYECKHX
MpEBpACHUN B PA3JIMYHBIX YCIOBHUSX HA OCHOBE MPEICTABICHUN 00 M3yYEHHBIX
AJIEMEHTAX XUMUYECKOM KUHETUKHU U TEPMOIMHAMHUKHU.



OKUCIUTENBHO-BOCCTAHOBUTEIILHBIE pEeaKInm. OKucnuTenbHO-
BOCCTAHOBHUTEJILHBIE CBOMCTBA XMMHUUYECKHX 3JIEMEHTOB, 3aBUCHUMOCTh OT CTEIECHU
OKHCJICHUA. BaXHble OKHCIHTENM W BOCCTaHOBUTENU. I[lepmaHraHar kanus
(xapaktepuctuka). CocTraBieHUE YpaBHEHUN OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

DIIEKTPONUTHYECKAsd AUCCOUMAMA. XHWMHUYECKUE pEaKlIMu B pPacTBOpax.
Teopus snekTpoauTUUecKOr nucconuanuu. PactBopenue kak GpU3NKO-XUMHYECKUN
npouecc. IloHAaTne o0 rHOpaTax W KPUCTAUIOTHApPATAaX. OJEKTPOJIUTHl U
HEAJEKTPOJUThl. KaTuoHbI, aHWOHBL. MexaHuW3M JUCCOLMAIMU BEIIECTB C
Pa3IUYHBIM BUJIOM XUMHUYECKOU CBsI3U. CUIIBHBIC U clla0ble 2JIeKTpOauThl. CTeneHb
IUCCOLIMAIUM, KOHCTaHTa Jauccouuanuu. VIOHHO€ TPOU3BEICHUE  BOJIBIL.
Bonopoaunsiii nokaszatenb. WHAWKaTopbl. ONEKTPOIUTUYECKAS JUCCOLMALMS
KHCJIOT, OCHOBAaHUH U COJICH.

Peakiiuu nonHoro ooOMeHa. Y ciioBusi MPOTEKaHUS PeaKIuii HOHHOTO OOMEHa.
MonekyJsipHbI€, MTOJTHBIE U COKpAIllCHHbIE HOHHBIE YpaBHEHUS peakinii. CBOWCTBa
KHUCIIOT, OCHOBAaHMI M COJICl B CBETE MPEACTABICHUNU 00 AICKTPOJIUTHYECCKON
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI.

I'mpponus comeit. MoHHBIE ypaBHEHUS THAPOJIM3A COJEU. XapaKTep CPEIbI B
BOJIHBIX paCTBOpPaxX COJIEH.

OKCIIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
MOJENSIMUA KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAIJIOB U
HEeMeTaJIoB (TpaduTa U anMasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATPHs);

UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIMU OT BO3AEUCTBUS
pa3IUYHBIX (PaKTOPOB;

OMBITHI, WUTFOCTPUPYIOMINE OOPATUMOCTh XUMHUYECKUX PEAKIIHIA;

UCCJIEOBAHUE BJIEKTPOIPOBOAHOCTH PACTBOPOB, MpoOlEecca AUCCOLHUALUN
KHCJIOT, IIeJIOUEH U COJICH;

IIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOLIUX MPU3HAKK IPOTEKAHUS pPEAKIUU
HOHHOr0 oOMeHa (o0pa3oBaHME OcajKa, BbIJEICHHUE Ta3a, 00pa30BaHUE BObI);

NpUMEHEHHE MHIUKATOPOB (JIaKMyca, METUIIOpaHka 1 (eHon(pTalenHa) s
ONPEAEIIEHUS XapaKTepa CPeabl B paCTBOPaxX KUCIOT, OCHOBAHUM U COJIEH;

IIPOBEJICHUE  OIBITOB, WUIKOCTPUPYIOLIUX  IMPUMEPHl  OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEaKIuil (TOpeHUe, peakuu pa3ioKeHus, COEJUHEHHUS);

pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IMOMOIIBK) Ka4eCTBEHHBIX
peaKkunii Ha UOHBI;

pelieHne AKCHEpPUMEHTAIbHBIX 3afa4 1nmo TeMaMm: «OKHUCIUTENbHO-
BOCCTAHOBUTENIbHBIE peakiuny», «luaponus coneit», «DIEKTpOIUTUUYECKAS
JTUCCOLIALIASY.

HemeTrasibl 4 UX COeAMHEHUS



OO6mass xapakTepucTUKa HeMmeTauioB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB
XUMUYECKUX DSJIEMEHTOB, TMPOCTBIX BEIIECTB, ayoTpornus. OKUCIUTENbHO-
BOCCTAHOBUTEJILHBIE CBOMCTBa HeMeTaioB. CpaBHUTENbHAS XapaKTEPUCTHKA
COEIMHEHUI HEMETAJUIOB.

OO6mass xapakTepucTHka rajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — IAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha IPUMEpE XJIopa (B3auMOIECTBHE
C MeTalylaM{, HEeMeTa/slaMH, BOJAOW, Iuenodyamu). XiopoBoaopon. ConsHas
KHUCIIOTa, XUMUYECKHE CBOMCTBa, TMOJIydeHUE, mMpumMmeHeHue. JlelicTBue xyiopa u
XJIOPOBOJIOPOa Ha OPraHU3M uelioBeka. BakHel e XJIopuasl U UX HaX0XKICHUE B
npupoje. [ToHsiTue 0 KUCIOpoICoAepKAIIUX KUCIOTaX XJI0pa U UX COJSIX.

VVIA-rpynnel. OcoOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIC CTENEHU
okucnenus. CTpoeHue u (pu3nueckrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U
cepbl. AJIJOTPOIIHBIE MOIU(UKAIIMU KHUCJIOpPOJa M cepbl. XUMUUYECKHE CBOWCTBA
ceprl (B3aUMOJICHCTBHE C HEMETa/UlaMHu, MeTajulaMHu, KOHIIEHTPUPOBAHHBIMHU
a30THOW u cepHoOW kuciotamu). CepoBOAOPON, CTpoeHue, ¢(U3HUECKUe WU
XUMHUYECKHE CBOWCTBA (KHCJIOTHBIE MU BOCCTAHOBUTEIbHBIC CBOMCTBA). OKCHIBI
Cepbl KaK MPEICTaBUTENU KHUCIOTHBIX OKCHIOB. CepHHUCTas KHUCIOTa U €€ COJIH.
CepHas kuciorta, Gu3nIecKue 1 XMMUIECKHUE CBOMCTBA (00IIIHE KaK MPeICTaBUTEIISI
KJj1acca KucioT U cneruduyeckre). Conu cepHON KUCIOThl. XMMUYECKUE PEaKIIHH,
JeKalnue B OCHOBE MMPOMBIIUIEHHOTO CHOCO0a TMOMYYEHUS CEPHOM KHUCIOTHI.
[IpencraBieHnss 0 XMMUYECKOM TMPOU3BOJICTBE U CBSA3AHHBIX C HUM NMPOQECCUsix.
[IpumeneHue cepHOil KUCIOTHI U cylib(aToB. KauecTBeHHbIE peakiiny Ha CyJIbPHUT-
, CynbQua- U cynbdaT-aHUOHBI. HaxoxaeHue cepbl U €€ COeMHEHUN B MPHUPOJIE.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpellbl COEIUHEHUSIMU CEPhI (KUCIOTHBIE
JIOK]TH, 3arpsiI3HEHUE BO3/TyXa), CIIOCOOBI €ro MpeAoTBpaICHUS.

OO6miast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHMS
aTOMOB, XapaKTEPHBIE CTETIEHU OKUCIICHHUSI.

A30T, pacnpocTpaHeHHE B MpUpPoje, (PpU3ndecKkne U XUMUUYECKHE CBOMCTBA
(B3aumozeiicTBUE ¢ MeTajulaMHu, BOJAOPOAOM, Kuciaopoaom). KpyroBopoT azora B
npupoae. AMMHaK, ero (U3MYECKHEe M XHMHYECKHE CBOWCTBA (OKHUCIICHHE,
OCHOBHBIE CBOMCTBA BOJAHOTO pacCTBOPA), IPUMEHEHHE U MIOJIyYEHUE B J1a0OpaTOpUU
U TOpOMBINUIEHHOCTH. WMOH aMMOHUS, JIOHOPHO-aKUENTOPHBI MEXaHH3M €ro
obOpaszoBanusa. Comu amMMOHHS, WX (QU3HUECKHE UM XUMHYECKHE CBOWCTBA
(pa3nokeHre W B3aUMOJEHCTBHE CO IIelo4yaMu), npuMeHenue. KauecTBeHHas
peakiust Ha noHbl aMmmoHusA. Okcuabl azota (I, I, III, IV, V). AzotucTas kucioTa.
A3OTHas KACTIOTA, €€ MOTy4YeHHEe, ((U3NIECKUE U XMMHIECKHE CBOMCTBA (00IIIHe KaKk
MpEeACTAaBUTENS KJIacca KUCIOT U crnenuduueckue), NpuMeHeHue. XUMHUYECKHEe
peakiuu, Jexaliie B OCHOBE MOJYy4YeHHUS] a30THOW KUCIOTHI B MPOMBIIIJIEHHOCTH.



Hutpatbl u Hutputhl. KauecTBeHHbIE peakIMM Ha HUTPAT- U HUTPUT-aHUOHBI.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEl Cpelibl COCTMHEHUSIMU a30Ta (KUCJIOTHBIE
JTOK]JIH, 3arPsI3HEHUE BO3/IyXa, IOYBHI U BOJOEMOB).

®docdop, amorponHsie Mogudukanuu Gocdopa (6enbiit U kpacHsIi Gocdop),
dbu3nYecKre U XUMUYECKUE CBOMCTBA (B3aUMO/ICHCTBHE C METAJTIAMU, KUCIIOPOJIOM,
rajoreHamMu, KOHIEHTPUPOBAHHBIMU a30THOM U cepHOM kucioTtamu). OKCHUIIBI
docdhopa (III, V), docdhopnas kuciora, ¢huU3MYEeCKUe U XUMHUUECKHE CBOWCTBA,
nonyuyenue. KadectBenHass peakius Ha ¢docdar-uonsl. [IpeacraBnenus o
ranorenunax ¢ocdopa (I, V).

[TonsiTue 0 MuHEpaIbHBIX yA0OpeHusiX. A30THbIC, (DOocPOpHbIE, KOMILJIEKCHBIC
ynoOpeHus. XMMHUECKOE 3arpsi3HeHUE OKPYKAIoIIe Cpeabl COSAUHEHUSIMU a30Ta
u ¢ocdopa.

O6mas xapaktepucTtuka anemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETICHU OKHCIICHUS.

VYrnepon, aminorponueie Mogudukanuu (rpadut, anmas, dymwiepeH, rpades,
HAHOTPYOKM), (U3MYECKHME W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB
(B3amMOICHCTBHE ¢ METANIAMH, HEMETA/UIaMH, KOHIIEHTPUPOBAHHBIMU a30THOU M
cepHoil kuciortamu). [lonsitue 06 amcopobumu. KpyroBopor yrieposa B mpupo/ie.
Oxcunpl yriaepoja, ux GuU3nyeckue U XMMHUYECKHe CBOMCTBA, JICWCTBUE HA JKUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOTHYecKue mpobdiieMbl atMochepsl,
CBsI3aHHBIE ¢ oKcuioM yriieposa (IV). YronsHas kucioTa u ee coiu, ux puznueckue
U XUMHYECKHE  CBOWCTBa, TMOJydYeHHMe U  mnpumeHeHue. KapOoHartsl,
rUApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCTUHEHUSIX
yriaepoja: yriaeBoAoponabl (MeTaH, 3TaH, 3THIICH, alleTUJICH), 3TaHOJ, TJIUIEPHH,
YKCYCHasi KuciioTa. [IpupoHble UCTOUHUKH YIJIEBOJOPOAOB (Yrodib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI MX MEPEPadOTKH, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[lonsiTue 0 OMOMOTMYECKH Ba)KHBIX OPraHMYECKUX BEIIECTBAaX — JKHUpax, Oelkax,
VIJIE€BOJaX — U HUX POJM B KU3HM 4YeloBeKa. EAMHCTBO OpraHMYecKux u
HEOPTraHWYECKUX COCTUHEHH .

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOMCTBa (B3aUMOJIEHUCTBHUE C
MeTaJlJIaMU, KUCIOPOAOM, YIJIEpPOJOM, TajOoreHaMH), MOJy4eHHe U MPUMEHEHUE.
Ponb kpemuus B npupoae u texuuke. Oxenna kpemuus (IV), kpemHueBast Kuciora,
CWJIMKATHI: PU3HYECKIE U XUMUYECKUE CBOMCTBA, TOJIYICHHUE U TPUMEHEHUE B OBITY
Y TIPOMBILIJIEHHOCTU. BaxkHellne cTpouTebHbIe MaTepualbl: KepaMHUKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. [IpobGiaeMbl Oe30mMacHOr0  HMCHOJIB30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.



Bbop. Ocobennoctu crpoenust aroma. O61IMe npeacTaBieHus 0 PU3NYECKUX U
XUMHYECKHUX CBOWCTBax. bopHas kucnora.

OKCIIEPUMEHTAIBHOE U3YYEHUE BELIECTB U SIBJICHUN:

03HaKOMJICHHE C 00pa3aMu MPUPOAHBIX XJIOPUIOB (TATIOTEHUIOB);

IPOBEJICHUE ONBITOB, OTPAXKAIOUIUX (PU3NUYECKHE M XUMUYECKHE CBOMCTBA
raJIOr€HOB U MX COCJIMHCHUM;

V3y4YEHHUE CBOUCTB COJISIHOM KUCIIOTHI,

IPOBEICHUE KaUueCTBEHHBIX PEaKIUi Ha XJIOPHUI-, OpOMUJI- U UOJIUI-UOHBI U
Ha0JII0IeHNEe NMPU3HAKOB UX MPOTEKAHUS;

O3HAaKOMJIEHHE C 00pa3laMu Cephl U €€ MPUPOIHBIX COSTUHEHUH;

HaO/oleHne  mpolecca  OOyrJiMBaHMsl — caxapa  MOJ  JEHCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOW KUCIOTBHI;

U3y4YeHHE XMMUYECKUX CBOMCTB pa30aBiIeHHON CEpHOI KUCIOTHI;

POBE/ICHNE KaUECTBEHHBIX PEaKIMi Ha CyNbPUI-, CyTbOUT- U Cylb]aT-HOHBI
1 HaOJII0/IeHUE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE ¢ (U3MYECKUMHU CBOMcTBaMu a3ota, Gochopa U uX
COEIMHEHUM, 00pa3iaMu a30THBIX U POCPOPHBIX yI0OPEHMUI;

noJiyueHue, coOupaHue, pacrno3HAaBaHME W M3yUYEHHE CBOWCTB aMMHaKa,
U3Yy4YEHUE CBOWCTB COJIENl aMMOHUS;

IIPOBEJACHUE KAYECTBEHHBIX PEAKLIMM Ha MOH aMMOHMS, HUTPHUT-, HUTPAT- U
(docdaT-uOHBI 1 U3yUYEeHHE MPU3HAKOB UX MPOTEKAHUS;

U3Y4YEHUE B3aUMOJICICTBUSA KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJIbIO,
CBOMCTB (poChHOPHOM KUCTOTHI U €€ COJIeH;

O3HAKOMJICHHE C MOJETSIMU KPUCTATMYECKUX PEIIETOK anmasa, rpadura u
dynaepeHa, ¢ mpoleccoM aacopOIMKu PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yIJeM U YCTPOMCTBOM MPOTUBOra3a;

NOJIyYEHUE, COOMpaHue, paclio3HaBaHWE M U3YYEHUE CBOWMCTB YIJIEKHCIIOTO
rasa;

NPOBEJICHNE KauyeCTBEHHBIX pEaKIWii Ha KapOOHAT- W CHJIMKAT-HOHBI |
M3Yy4YEHUE NMPU3HAKOB UX MPOTEKAHUS;

U3y4YCHHE B3aUMHBIX MPEBpaIeHNu KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJICHHE ¢ oOpa3llaMh TPHUPOAHBIX KApOOHATOB W CHIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIUIEHHOCTH;

pelIeHre SKCIEPUMEHTAbHbBIX 33/1a4 10 TeMe «BaxkHelne HeMeTalllbl U UX
COCTUHEHUSD).

MeTanbl M UX COeIMHEHUS

OO6mme cBoiicTBa MeTayIoB. OO0IIas XapaKTePUCTHKA XUMHYECKIX DJIEMEHTOB
— METaJUIOB Ha OCHOBAHUU UX MoJ0keHus B [lepuoanyeckoi cucremMe XuMU4ECKUX
anemeHToB [[. 1. MenneneeBa u crpoeHuss aromoB. Metamisl A- u b-rpynm.



CtpoeHue MpOoCThIX BEIIECTB — METAIUIOB. MeTallIMueCcKas CBSI3b U METAJNIMYECKAS
KpUCTaJNInYecKasl pemieTka (IpUMUTUBHAA KyOn4eckas, 00bEMHO-IIEHTPUPOBaHHAs
KyOuueckas, rpaHelEHTPUPOBAHHAS KyOudeckas, reKcaroHajabHas
MJIOTHOYIIAKOBaHHAs). 3aBUCUMOCTb (DPU3MYECKUX CBOMCTB METAJNIOB OT CTPOCHUS
KPUCTAJJIOB.  DJNEKTPOXMUMHUYECKUM  psAl  HampsbkeHudM  MmetawioB.  OOmue
XUMUYECKHEe CBOMcTBa MeTawioB. OOmmMe cnocoObl TMOJYYeHHUST METAILIOB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noytyueHus MmetasuioB. [loHsATHE 0 KOPPO3UU METAILIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThHI
ux oT koppo3uu. CruiaBel (CTajb, YyT'yH, AIOpadtoMUHUMN, OpoH3a). [Ipumenenue
METaJIJIOB U CIUIABOB B OBITY M MPOMBIIIICHHOCTH.

Memannwvt A-2pynn

[Ilenounble MeTawibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUUYECKUX
anemeHnToB JI. M. MeHnneneeBa, CTpO€HHME MX aTOMOB, HaXxOXICHUE B MPUPOJE.
dusnyeckrue U XUMMUYECKHE CBOMCTBA (Ha IpUMEpe HATPHS M Kajusl), MOJy4CHHE.
OKcuapl M TUAPOKCUIBI HATpUsl U Kanus. [[puMeHeHue MeI0UYHbIX METAJJIOB U UX
coequHeHui. buonoruueckas pojib HATPUS U KaJIHSL.

[[lenouyHO3EMENbHBIE METAJUIBI MarHMii W KaJbIUW: TOJIOKEHUE B
[Tepunognueckoit cucreme xumuueckux 3semenToB 1. 1. Menaeneesa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupoje. Puznueckue 1 XMMHUYECKUE CBOWCTBA MarHus U
KaJpLMsl. BaxHelmue coeIMHEHN KaJIbIUsl U Maraus (OKCUJ, TUIPOKCUI, COJIN),
CBOMCTBa, MpUMEHeHHE. JKeCTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJIBLIMS B TIPUPOJIE.

AnoMUHMEI: oJI0)KeHue B [lepuoanueckoi cucTeMe XMMHUYECKHUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoE€HHE aTOMa, HAaXOXJeHUWE B mnpupoac. Puzndeckue u
XUMHYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHJIa U THAPOKCHIA
antoMuHUs. [IpuMeHeHne antoMUHKS U €ro CILIaBOB.

Memannwvt b-2pynn

OOmrast xapakTepucTHKa METaWIOB b-rpynn (MOOOYHBIX MOATPYMN):
nonoxxenue B llepmonnueckort cucreme xumuueckux odnemeHtoB J[. N
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. fIBI€HUE «IIpOBaJiay AJIEKTPOHA Ha
IIpUMepe CTPOEHUS aTOMOB XpoMa, Meliu, cepedpa. BajeHTHbIE COCTOSIHUSI aTOMOB
d-371eMEHTOB, CTENEHU OKHUCJIEHUS aTOMOB B COEAUHEHHUSX. 3aBUCHUMOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THAPOKCHIOB METAUIOB OT 3HAYECHUSA
CTENEHU OKUCIICHHS DJIEMEHTa B COCIMHEHHM (Ha MpUMEpEe COCAMHEHUN Xpoma).
IIepBoHayanbHBIC PEACTABICHUS O KOMIUIEKCHBIX COEIUHEHUSX.

Menabs u cepeOpo: CTpoeHHE aTOMOB, CTENEHU OKucieHus. OOImue KpaTKue
MPEACTAaBICHUS O (U3UYECKUX M XUMHYECKUX CBOMCTBaX MPOCTHIX BEIIECTB
(B3aMMOJICCTBHE C KHUCIOTAMH-OKHCIUTEIAMH), 00 UX OKCHJIaX, THAPOKCHUIAX U



coyisix, ux nmpumeHenuu. lIpencraBienuss 00 aMMHUAYHBIX KOMILIEKCaxX cepebpa u
Menu. KauecTBeHHbIE peakiluy Ha KaTHOHBI Menu (2+) u cepedpa.

[{uHK: cTpoeHUE aToMa, CTENEeHb OKUCICHUS. XapaKTepUCTUKa (GU3NYECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHHUE, aM(DOTEpHbIE CBOMCTBA OKCH/IA U TUIPOKCHUIA.
KauecTBeHHbIE peakIMM HA KATUOHBI IUHKA.

Kene3o: ctpoeHue aroma, CTENEHU OKHUCIeHUs. HaxoxaeHuwe B mpupoJie.
Du3NYECKUe U XUMUYECKHUE CBOMCTBA XKeJe3a, MpUMEHEeHUE. buomornyeckast posib
xenesa. Oxcuawl, ruapokcuasl u conu xkenesza (II) m xenesa (III), ux cocras,
CBOMCTBa U nostydeHue. KauecTBeHHbIE peakiluy Ha KaTUOHHKI JKeJe3a (2+) u kenesa
(3+). Uyryn um cramp — cmiaBbl kene3a. [Ipou3BoJICTBO dYyryHa H CTaju.
DKOJIOTMYECKUE MPOOIEMBI, CBSI3aHHBIE C METAJUTYPTrUYECKUMU TPOU3BOJICTBAMU.

DKCIMEPUMEHTAIbHOE U3YUEHUE BEIIECTB U SABJICHUM:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBAMHU;

MOJEIMPOBAHUE METAUINYECKOW KPUCTALUIMYECKON PELIECTKY;

M3YUYECHHUE B3aUMO/JICUCTBHS METAIIJIOB C BOJIOM, C pACTBOPaMHU COJIEH U KUCJIOT,
UCCJIEIOBAaHNE TIPOIIECCOB AJIEKTpoJin3a pacTBopoB xiopuna meau (II) m nomuna
KaJIMs, KOPPO3UU METAILJIOB;

U3y4ueHrne OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIOB KaJIbIUS W HATPUS C
BOJIOM, MX THAPOKCUAOB — C OKcuaoM yriaepoaa (IV) u kucnoramu;

U3y4YeHHEe CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KaJbIIUS, )KECTKON BOIBI;

U3YUYCHHUE MPOILIECCOB TMOJYyUYECHUS THAPOKCUIIOB XKeje3a, X XUMHUUYECKHX
CBOMCTB;

M3YyUYCHHUE NMPU3HAKOB MPOTEKAHNS KaU€CTBEHHBIX PEaKIMii Ha MOHBI (MarHus,
KaJIbIIUs, AIIOMUHUS, LIMHKA, )kene3a (2+) u xkenesa (3+), meau (2+);

HAOII0/IEHUE M ONMMCAHWE OKpaIllMBaHUS IIJIAMCHH WOHAMU HATpHs, KIS U
KaJIbIUA;

uccienoBanie aM(OTEPHBIX CBOWCTB THAPOKCHIA AIIOMUHUS, TUIPOKCHIA
xpoMa (III) u rugpokcuaa NKUHKA;

pEILICHUE 3KCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxkHeHIne MeTaibl U UX
COEIUHECHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW XW3HHM 4YeJIOBEKa. BaxHeiue
BEIIECTBA W MaTepuajbl, 00JaCTH WX MPUMEHEHHUs. be3omacHoe MCIOIb30BaHUE
BEIIECTB W XUMUYECKUX peakuuii B ObITy. llepBas momomp mpu XUMHUYECKUX
0’KOrax U OTPABIICHUSAX.

Hogeie maTepranbl 1 TeXHOJIOTHU. [ [pUHIMITBI «3€JI€HON XUMUN.



OCHOBBI DKOJIOTHYECKOM TPaMOTHOCTH. XWUMHUS U 370pOBbE. 3HAUYCHHE
M3y4aeMbIX XUMHUYECKUX SJIEMEHTOB M MX COCIUHECHUH s (PyHKIUOHUPOBAHUS
opranu3Ma yenoseka. [lonsaTue o 310poBoM 00pase KU3HHU.

XVMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH cpeabl. DKOIOrHYeCKUe MpoOIeMbl,
CBA3aHHBIE C COCITMHEHUSAMH YIJIEPOJA, a30Ta, CEPBI, TAKEIbIX METAIIIOB. [loHsATHE
o II/IK. Ponps xuMuu B pelieHUH 3KOJIOTMUECKUX MTPOOIIeM.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB W SIBICHUN: O3HAKOMIJIEHHE C
oOpa3laMy MaTepualioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEpPHbIE MaTepHalibl),
ONpENEIEHNE KHCIOTHOCTM MNPUPOAHBIX BOJ, MOJEIMPOBAHHME IIpolecca
00pa30BaHus KUCIOTHOTO J0Xs, U3yUY€HUE €0 BO3ACHCTBUS HA MaTEpUAIIbI.

IloBTOpeHue u 0000IIeHMe 3HAHMI OCHOBHBLIX pa3JeioB KypcoB 8-9
KJIACCOB

[Tepuonnueckuii 3akoH u [lepuoauueckas cucteMa XUuMHUYECKUX 3JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUSI aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U UX COCJMHEHUHN B IEPUOAX U TPYIIaXx.

CtpoeHue BeniecTBa B TBEPAOM, KHUIAKOM U ra3000pa3HOM COCTOSIHHH. Bubl
XUMHUYECKOW CBS3U. 3aBUCMMOCTh CBOWMCTB BEIIECTBA OT THIA KPUCTAIIMYECKOMN
pELIEeTKU U BUJA XUMUYECKOU CBA3U.

Knaccudukanums XUMHUECKMX peakIUi 10 pa3dyHbIM  [pU3HAKAM.
[Iporno3upoBaHue BO3MOYKHOCTH TPOTEKAHUS XHUMHUYECKHX NPEBpallCHUN B
pPa3IMYHBIX YCIOBUSX HAa OCHOBE MPEJICTABICHHUM XUMUYECKOW KHHETUKH U
TEPMOJANHAMUKH.

XHWMHUYECKHE peaKUu B pacTBopax. ['maponus coneil. Peakuun okucneHus-
BOCCTaHOBJICHHUSI. DJIEKTPOIH3.

CBoiicTBa KHCIJIOT, OCHOBaHMH M CcoOJied B CBeTe NpeACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JUCCOIMAUMU U OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKkusx.

Mexcnpeomemmunie cea3u

Peanuzanusa MeXNnpeaIMETHBIX CBA3€H MpPU U3YYEHUH XUMUHU B 9 Kiacce
OCYLIECTBIISIETCS. 4€pe3 HCIIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHATHUH, TaK U ITOHATUH, IPUHSATHIX B OTAECIBHBIX €CTECTBCHHBIX HAYKaX.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: ABJICHHE (TPOIECC), HAyYHBIN (HaKT,
TUNOTe3a, TEOpHs, 3aKOH, aHallu3, CHUHTE3, KiaccuHKalus, NEPUOJIUYHOCTD,
HAOJIOICHHE, DKCIIEPUMEHT, MOJICIUPOBAaHUE, M3MEpPEHUE, MOJENb, TEXHOJIOTHS,
MaTepUabl.

duzrka: BEMIECTBO, TENO, (U3MUECKHE BEIWYUHBI, CIUHUIIBI H3MEPECHHUS,
Macca, 00bEM, KOJTMYECTBO TEIUIOThI, aTOMbl U MOJIEKYJIbI, arpETraTHbIE COCTOSIHHE
BEILIECTBA, CTPOCHUE Ta30B, XKUIKOCTEHM M TBEPAbIX (KPUCTAIIMYECKUX) TeE,
KPHUCTAJUIMYECKas PEIIETKA, 3JIEKTPOH, SJIPO aTOMa, POTOH, HEUTPOH, HOH, HYKJIU/I,



M30TONbI, KBAaHThI, pPaJAMOAKTUBHOCTh, ainb(a-, OeTa- U raMMma-u3iydeHue,
AIIEKTPUUECKHUI 3apsijl, TPOBOIHUKH, MOIYITPOBOIHUKH, AUIICKTPUKH, COTHEUHBIH
CHIEKTp, Pa3IoKeHHEe OEIOro CBEeTa B CIIEKTP.

buonorus: skocuctema, ouocdepa, hoTocuHTE3, MpoLIecCChl OOMEHA BEIIECTB,
MUHEpaJbHbIE YIOOpEHUs, MHUKPOIJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATECIbHbIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIE OPO/IbI, MOJIE3HbIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI, TNIaHETa 3eMIIsl.

Texuomorus: CTPOWTENbHBIE  TEXHOJIOTHH,  CEIIbCKOXO3SIIICTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTUHU DJIEKTPOHHON MPOMBIIUICHHOCTH, HAHOTEXHOJIOTHH.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHMSI (YTJIYBJIEHHBIN
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCIIUTATENbHON JESITEIbBHOCTUH 00pa30BaTEIbHONW OPraHU3aliyd B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMHM, TPUHSATHIMH B OOIIECTBE NpaBUJIaMU U HOPMaMHU TOBEICHUS U
CIIOCOOCTBYIOT TMpollecCaM CaMOMNO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMNH
00y4Jaromuxcs.

JIMYHOCTHBIE ~ pe3ydabTaThl  OTPaXAlOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATbCS CHUCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpeHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY U UCTOPUYECKOMY HACJIEAUIO, IOHUMAHUE 3HAYCHHS] XUMUYECKON HayKH
Y TEXHOJIOTUU B JKU3HHU COBPEMEHHOT0 0O0IEeCTBa, B PA3BUTHH SKOHOMHUKU Poccuu
U CBOET'0 PETrMOHa;

2) rpakIaHCKOTr0 BOCIIMTAHMS:

NPEACTAaBICHUE O COLMAIbHBIX HOpPMax M MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUA B KOJUIEKTUBE, IPOSIBICHUE KOMMYHUKATUBHOW KYyJIbTYpHl B
pPa3HOOOpa3HON COBMECTHOM JICATEIHLHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHHUIO U B3aMMOIIOMOIIIH B IpoIiecce y4eOHOH u
BHEYUYCOHOU IEATEITHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE€ MOBEJCHUE W TOCTYNKU CBOUX TOBAPHILEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C Y4YETOM OCO3HAHMS MOCIIEICTBUI
MIOCTYIIKOB;

3) popMuUpPOBAHHUS LIEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BELIECTBE M XUMHUYECKOM pPEaKIvu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOAUMBIE IJIs
MMOHUMAaHHUSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHHUE IEHHOCTH HAYYHOT'O MO3HAHUS JJIS Pa3BUTHUS KaXKJOTO YEJIOBEKa U
MPOU3BOJUTENbHBIX CHJI OOIlIECTBA B LIEIOM, POJM M MECTa HAyKH «XUMHS» B
CUCTEME HayYHbIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUA MPHUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C MPUPOJIHON U TEXHOJIOTUUYECKOU CPEAOM;

MO3HABaTeIbHA MOTHBAlUS M HMHTEpPEC K OOY4YEHHIO, TOTOBHOCTb U
CIOCOOHOCTh K CaMOpPa3BUTHIO M €aMOOOpPa30BAHMIO, K HCCIIEIOBATEIbCKOMN



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpDY HAmNpaBJiCHUS W YPOBHS JalbHEUIIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbI 00pa3 JKW3HHU, OCO3HAHWUE TMOCIEACTBUU U
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpalleHUH C
XUMUYECKUMU BEIIECTBAMU B YUEOHBIX U )KM3HEHHBIX CUTYAIUAX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHuEe [EHHOCTHOTO OTHOIIECHHS K TPYIAOBOM JEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YENIOBEKA U K MCCIIEIOBATEIbCKON 1eATETbHOCTH Kak
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOLIECTRBE;

pa3BuTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMUMHUEH, B TOM YHCIE K
npodeccusiM HaydyHO# cdepbl, 0CO3HAHUE BO3MOKHOCTH CaMOpPEAM3alMi B ATOM
chepe;

6) 3K0JI0TrN4Y€eCKOro BOCTIUTAHMS

0CO3HaHHUE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS JKOJOTMYECKOW KYJIbTYpbl: MNPHOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYIIKOB M OLEHKM HUX BO3MOXHBIX TIOCIEACTBUM IS
OKpYXaloIlel cpe/ibl; 0CO3HAHUE II100aJTBFHOTO XapaKTepa IKOJIOTHYECKUX podsieM
U ITyTeH UX pelIeHus; ClIoCOOHOCTh MPUMEHSTh 3HAHUSA, TOJTy4aeMble IPU U3YUCHUH
XUMUHU, U1 PEIIEHUs 3a7ay, CBSI3aHHBIX C OKpPYKAarOUIEH Cpellod; aKTUBHOE
HENPUATUE JEHUCTBHUM, MPUHOCIIIMX BPEH OKPYKAIOUIEH CpEelie; OCO3HAHUE CBOEHU
pOJIM Kak TpakJIaHWHA U TMOTPEOUTENss B YCIOBHSIX B3aMMOCBS3U MPUPOJHOM,
TEXHOJIOTUHYECKON U COLUAIBHOU CPEJ; TOTOBHOCTh K YYAaCTHUIO B MPAKTUYECKOM
NEeATENIbHOCTU SKOJIOTMYECKON HAIPABIEHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl O0YYaIONMIUXCSl, OCBOMBIIUX MPOTPaMMY IO
XHUMHHU OCHOBHOTO 00111eT0 00pa30oBaHMs, BKIIOUYAIOT:

YCBOEHUE MEXKIUCIUIUIMHAPHBIX (MEXKIIPEIMETHBIX) MOHSITHI, OTPaX)aIOIINX
MaTepualibHOE €JAMHCTBO MHpa W IMpoUEecC MOo3HaHUs (BEIECTBO, CBOMCTBO,
OHEpPTUs, SBICHUE, HAYYHBIA (aKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJIOICHNE, N3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIQJICHUE YHUBEPCAIbHBIMU YYEOHBIMH JI€UCTBUSIMH (TIO3HABATEIbHBIMU,
KOMMYHHUKAaTHBHBIMH, PEryIsTUBHBIMU), BAXKHBIMU U8 TIOBBILICHHUS
3O PEeKTUBHOCTU OCBOEHHMSI COAEpPKaHUS ydyeOHOro mnpeamera, (GopMHUpPOBaHUS



KOMIICTEHIIMA, a  TaKke  IPOEKTHO-UCCIEIOBATEIBLCKON  IEATEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIOCOOHOCTh WX MCIOJI30BaTh B y4€OHOM, MO3HABATEILHON U COIMATbHOU
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUSA

ba3oBble JJoruyecKkue aeicTBUS:

YMEHHS HCIIOJIb30BaTh TMPHUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHHMI: PACKPBIBATh CMBIC] XMMHYECKUX TOHATHH (BBIACISITH UX CYIICCTBEHHBIC
NpHU3HAKH, YCTAaHABIUBATH B3aUMOCBS3b C JPYTMMH TOHSITHSMH); aHAJIU3HPOBATH,
CpaBHUBaTh, 000011aTh, BHIOMpPaTh OCHOBaHUS IS KJIacCUUKAIUU U
CUCTEMaTH3allMd XUMHUYECKUX BEIICCTB M XUMUYCCKUX PEaKIMil; YCTaHABINBAThH
PUYUHHO-CIIC/ICTBEHHBIC CBSI3U MEKy 00 bEKTaMH U3YUYCHHS; CTPOUTD JIOTHUCCKHEC
paccyxaeHusi (MHIyKTUBHBIC, JTEAYKTUBHBIC, IO aHAJIOTHH ); TIpe/jIaraTb KPUTEPUU
Y BBISBJIATH OOIIHME 3aKOHOMEPHOCTH M MPOTUBOPEUHS B M3y4aeMbIX IPOIIECcCax M
SIBJICHUSX; MPOBOJHWTH BBIBOJBI W 3aKIIOUYCHUS, YMEHHUS TMPHUMCHITH B IPOIIECCE
NO3HAHUS MOHATHS (MPEIMETHBIC U METaIIPEAMETHBIC), CHMBOJIUYECKHE (3HAKOBBIC)
MOJICJIH, UCTIOJIb3yeMbIe B XUMHUHU, PE0OPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI d3JIEMEHTa), XUMH4YecKas ¢dopMmysia U YpaBHCHHE
XUMUYECKOU PEaKIIMU — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHX MOJEIIbHBIX
NpeACTaBICHUN  XapaKTepU30BaTh H3ydaeMble XUMHUYECKHE BEIIeCTBA U
XUMHUYECKHUE PEAKIIUH.

ba3oBble muccienoBare/ibCKue AedCTBUA (MeTOAbI HAYYHOr0 IO3HAHUA
BELIECTB M SIBJICHUH):

YMEHHUS TMPUMEHSATh METOJbI HAy4YHOT'O IMO3HAHMS BEIISCTB W SBJICHUN Ha
OMIIUPUYECKOM HW TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATECIIPHOM U
IIPOCKTHO-UCCIIC0BATEIBCKON JICITCIIBHOCTH;

YMEHHUS HCIIOIb30BaTh ITOCTABJICHHBIC BOIPOCHI B KauyeCTBE WHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATM3UPOBATH (DAKTHI, BHISBIIATH
u GopMyIHpoOBaTh MPOOJEMYy, ONPENSIATh IeIb W 3aJlaud, COOTBETCTBYIOIIHE
pereHnto mpoOIeMbl; IpeIJiaraTh OMUCATEIBHYIO I OOBSICHUTECIBHYIO THIIOTE3Y
U OCYIIECTBIIATh €€ IMPOBEPKY; YMCHHS TNPOBOIUTH H3MEPEHUS HEOOXOIUMBIX
rmapaMeTpoB, BBIYUCIICHUS, MOJCIUPOBAHUE, HAOMIOASHUS H SKCIEPUMEHTHI
(peabHBIE W MBICIICHHBIC), CaMOCTOSTEIBLHO IPOTHO3UPOBATH PE3YJIbTaTHI,
dbopmynrpoBaTh 0000IIEHNUS W BBIBOJBI MO pe3yJIbTaTaM IPOBEICHHOTO OIIbITa,
HCCIICIOBAHUSI, COCTABIIATH OTYET O MPOJICTIAHHON paboTe;

Pabora ¢ ungopmaumeii:

YMEHHUS OPUCHTUPOBATHCS B PA3IMYHBIX HCTOUYHHKAX MH(GOpMAIUK (HayIHO-

MONYJIIPHAS JIUTepaTypa XUMHUYECKOTO COJICp)KaHHs, CIPABOYHBIC ITOCOOHS,



pecypcel MHTepHeTa); aHANM3UpOBaTh HH(MOPMALIUIO U KPUTUYECKH OLIEHUBATDH €€
JOCTOBEPHOCTh W  HENPOTUBOPEYUBOCTb, OTOMpPATh W  HUHTEPIPETUPOBATH
uH(pOpMAIMIO, 3HAYMMYIO Ji1 peuieHus y4eOHOM 3a/layd; yMEHUs NPUMEHSTH
paznuyHble METOAbl U (POpMyNHMpOBATH 3alpoChl MNpU MOUCKE MU OTOOpE
uH(popMaIi, HeOOXOAUMOW s BBIMIOJIHEHMS] Y4eOHBIX 3a/lay; HMCHOJb30BaTh
MH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUU M PA3JIUYHBIE MOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (OPMY MpPENCTaBICHUS
uHpopmaruu (cxembl, TpauKy, IUarpaMMmbl, TaOJNHIbI, PUCYHKH M JpYyrue
(GopMbl); YMEHHSI MCIOJb30BaTh HAy4YHBIN $3bIK B KayecTBE CpeicTBa pabOThl ¢
XUMHYECKOM HH(pOpMalMel; MPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HaKU U CUMBOJIBI, (HOpMyIbl, aOOpeBUATYPbI, HOMEHKJIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTJIsTHOCTH.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIINH):

MPEACTABIATh TOJIYYEHHBIE Pe3yJbTaThl MO3HABATEIILHON JEATEIbHOCTU B
YCTHBIX U THCBMEHHBIX TEKCTax; IMyOJMYHO BBICTYNAaTh C Mpe3eHTaluen
pPE3YJIbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIEpUMEHTa (HCCIIeI0BATEIBCKON
1a60paTOPHON MIIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUaiora u
(M) TUCKYCCHUU 3a7aBaTh BOMPOCHI IO 00CYKIaeMOil TeMe U BbICKA3bIBATh UCH,
bopMynHpOBaTH CBOM MPEMJIOKEHUS OTHOCUTEIIBHO BBIMOJIHEHUS MPEIOKEHHOM
3a/1a4u.

2) yMeHUs Y4eOHOro COTpyAHUYECTBA (TPYyNHOBass KOMMYyHUKAIIWS):

y4acTBOBaTh B TPYIIOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHHU3AIUIO
COBMECTHOW pabOThl, OMpPENENsATh CBOIO POJb, PACIPEACNATh 3aJauyd MEXIY
YJIeHaMH TPYMIBI, BBIIOJHATH CBOIO YacTh pPaOOThl, KOOPAMHUPOBATH CBOU
NEUCTBHSL C JCUCTBUAMH JIPYTUX YJIECHOB KOMAaHJIbI, ONPEAENSITh KPUTEPUH IIO
OIICHKE Ka4yeCTBa BBIMOJHEHHOW pabOTHI; pemiaTh BO3HUKAIOMIME MPOOJIEMbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIAaCOBaHUA IO3UIUNA, y4acTBOBAaTh B
oOcyxneHun, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypMe» U Jpyrux (opmax
B3aUMOJICCTBUSL.

PeryasiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUA

OBnajieHHe YHHMBEPCAJIbHBIMU YYEOHBIMU PETYISTUBHBIMU JACHCTBUSIMU
BKJIFOYAET PA3BUTHE CAMOOPTaHU3alMU, CAMOKOHTPOJS, CaAMOKOPPEKLIHWH, B TOM
YUCIe:



YMEHMS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh COco0 pelleHus yuyeOHOU 3ajauM (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIMA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), TJIAHUPOBATH CBOIO PabOTy MPHU pelIeHUH Y4eOHOU Win
MCCJIe10BAaTEIbCKOM 3a/]a4M; HA OCHOBE MOJTYUYEHHBIX PE3YJIbTaTOB (POPMYIUPOBATH
0000IIeHHsT M BBIBOJIbI, MPOrHO3MPOBATH BO3MOXKHOE PA3BUTHE MPOLIECCOB;
aHAIM3UPOBATH PE3YJIbTaThl: COOTHOCUTH CBOM JCHCTBUS C IUIAHUPYEMBIMU
pe3ysibTaTaMH, OCYHIECTBISTh CAMOKOHTPOJb JAESTENbHOCTU; KOPPEKTHPOBATH
CBOIO JI€SITEIbHOCTh Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHH OCHOBHOTO
o01rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HUMEIOT OOIee CoJepkKaTeabHOe
SIPO € MPEIMETHBIMH PE3yJIbTaTaMH 0a30BOT'0 YPOBHSI, COTJIACOBAHBI MEXKy COOOM,
YTO IMO3BOJISIET PEAM30BBIBATh YIi1yOJEHHOE M3YyYCHHE KaK B paMKax OTIEIbHBIX
KJIacCoOB, TaK M B paMKaxX pealin3allid WHIWBHAYaJIbHBIX 00pa30BaTEIbHBIX
TPaeKTOPUI, B TOM YMCJIE UCIOJb3Ysl CETEBOE B3aUMOEHCTBUE opraHu3anuu. 11o
3aBEPIICHUU peaju3alui MpPOorpaMMbl  YIiIyOJEHHOTO YpPOBHS 0Oydaromuecs
CMOTYT JIETaJIbHEE OCBOUTH MAaTEpHUaJ, OBIAJCTh PACIIMPEHHBIM KPYTrOM MOHATUHN U
METOJIOB, pelIaTh 3a7a4u 00Jiee BHICOKOT'O YPOBHS CJI0KHOCTH.

[IpeameTHble pe3ysbTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIUMHUCS HAyYHBIX
3HaHUH, YMEHHUH M CIOCOOOB JEHCTBHI; OCHOBBI HAYYHOTO MBIIIJICHUS; BHJIbI
NEATEIBHOCTA 10  TMOJIYyYCHHIO HOBOIO  3HAHUS, €ro HWHTEPIpETaluu,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U PEATbHBIX KU3HEHHBIX
YCJIOBUSX; O0ECIEUYMBAIOT BO3MOXXHOCTh YCHEIIHOIO OOYYEHHsS Ha CIEAYIOLIEM
ypOBHE 00pa3oBaHUsI.

K xonmy oOyuenuss ¢ 8 knacce y oOydwaromierocs OyayT chOpMHUPOBaHBI
CJIEIYIOIINE MPEMETHBIC PE3YIBTAThl U3YUCHHSI XUMUU HA YTITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX IOHSTHH: aToM, MOJEKYIa,
XUMUYECKUI 3JIEMEHT, METaJUl, HEMEeTa/ul, aJuloOTPONus, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIeCTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJIHAS), BAJECHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJICKYJISIpHAash Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHasE Macca, MaccoBas JI0Jsl XMMHYECKOTO JJIEMEHTa B COEIMHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTENbHAS TIIOTHOCTh Ta30B, OKCHJ, KUCJIOTa, OCHOBaHUE,
coiib, amMQOTEepHBbI OKcHl, amMQpOTEPHBIH THUIAPOKCHI, XUMHYECKas pEeaKIus,
KJlaccupuKanus peakiuii: peakiuu COCIUHEHUS, PEAKIUU PA3JI0KEHUS, peaKuu
3aMelIeHus, peaklnuu OOMEHa, 3K30- U DHAOTEPMUYECKHE PEAKIHUH; TEIIOBOU



s ekt peakiuu; SIPO aToMa, SIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTab,
paanyc aroMa, XMMHYECKasl CBSI3b, MOJIApHAs U HENOJISIpHAs KOBAJEHTHAS CBS3b,
WOHHAs CBsi3b, HWOH, KaTHOH, AaHWOH, PacTBOp, MAaccoBas JOJisI BEIIECTBa
(mpolieHTHasT KOHIIGHTpAIlUsl) B pacTBOpPE, MOJIAPHAsi KOHIIEHTpallUs BElIECTBA B
pacTBOpe; BIEKTPOOTPUIATENBHOCTh, CTENEHb OKHUCICHUS, OKHCIUTEIN U
BOCCTAHOBHUTEIIH, OKHCJICHUE u BOCCTaHOBJICHHE, OKHCIIUTEIIBHO -
BOCCTAHOBUTEJILHBIC PEAKIIUH, METO]T SJIEKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUUYECKUX MOHATUI U TPUMEHSTh
AT MOHSTHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;

UCITIOJIH30BaTh XUMHYECKYIO CUMBOJIUKY JJIsl COCTaBJICHUsS (DOPMYIT BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKIUH;

OTIPENIECNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApHBIX COCAWMHEHUSX,
CTENEHb OKHWCJIEHUS JJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, MPUHAICKHOCTH
BEIIECTB K OMpPEACICHHOMY KJIACCy COeMHEHUN 1Mo (popMyram, BUJIbI XUMHUYECKOM
CBs13U (KOBJICHTHOW M MOHHOW ) B HEOPraHUUECKUX COCTMHCHUSX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEILECTB, MOCTOSHCTBA
cocraBa, [lepuomnueckoro 3akoHa [[. WM. MennpeneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHUH, 3aKOHa ABOTraJipo M €ro CIEJICTBUM, MPEICTABICHUI O HAyYHBIX METOJIaX
MO3HAHUSA, B TOM UHCJIE OKCIEPUMEHTAIBHBIX M TEOPETHYECKHX METOAax
VCCJIEJOBAHUS BEIIECTB U U3YYECHUSI XUMUUYECKUX PEAKLINM;

JEMOHCTPUPOBATh TOHUMAHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHUX 3JIEMEHTOB OT UX IOJ0XeHUA B [lepuonndeckont cucreme:

OTHMCHIBATh U XapaKTepu30BaTh Ta0IuIHYyI0 popmy Ilepuoandeckoit cucteMsl
XUMHUYECKHUX JIEMEHTOB: pa3inyaTh MOHITUA «TJlaBHas noAarpynna (A-rpynmna)» u
«mmoboyHas noarpynna (b-rpymnma)», «Majbie Tepruoab» U «OOJBIITNE TIEPUOIBI;

COOTHOCHUTHh 0003HAYECHHsS, KOTOpble MMeroTcs B Tabnuime «llepmonmdeckas
cucremMa xuMuuyeckux odjaementoB J[. WM. MeHneneeBay, C  4HCIOBBIMU
XapaKTEePUCTUKAMHM CTPOCHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3aps]l
siipa, oOIee YUCIIO JICKTPOHOB U PACTIPEICIICHUE UX T10 AJICKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TOJIOXKEHMsSI dJeMeHTa B Ilepuogmdeckoi cucreme ¢
pacupeielieHueM BJIEKTPOHOB I10 JSHEPTreTUYECKUM YPOBHSIM, MOAYPOBHAM U
OopOHUTAJISIM aTOMOB IEPBBIX YETHIPEX IMEPUOIOB;

KJIAaCCH(HUIIUPOBATh XUMHUYECKHE DJJIEMEHTBHI, HEOPTaHWYCCKHE BEIICCTBA,
XUMUYECKHE PEaKIMu (M0 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 1O
TEII0BOMY 3P Dexry);

XapaKTePU30BaTh (ONMMCHIBATH ) (DU3NUCCKHUE U XUMHIECKHUE CBOMCTBA IMTPOCTHIX
M CJIOXKHBIX BEIIECTB: KUCIOPOAA, BOJAOPOa, BOJIbI, OOINE XUMHUYECKHE CBOMCTBA
OKCHUJIOB, KHCJIOT, OCHOBAaHMHW M COJIEd, TCHETHYECKYIO CBSI3b MEXIY HUMH,



MOATBEpXAass TMpUMEpaMU  MOJEKYJSPHBIX  YpPaBHEHHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIUM;

OMMKCHIBATH POJIb KUCJIOPOJa, BOJOPOAA M BOJBI B MPUPOTHBIX MPOIlECCaX, B
KUBBIX OpPTaHU3Max, UX MPUMEHCHHE B PA3IUYHBIX OTPACIAX MPOMBIILICHHOCTH,
BO3MOYXHOE€ HCIIOJIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W TMPOTHO3MPOBATH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT HX
COoCTaBa M CTPOCHHUS, BO3MOXKHOCTH TPOTECKAHUS XUMHUYECKUX TNPEBPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JICMEHTA B COCTMHCHHH,
MAacCOBYIO JIOJIF0 XHMHYECKOTO 3JIeMEHTa M0 (OpMyJie COCIMHCHHS, HAXOJHTh
POCTEHIITYIO (DOPMYJTY BEIIECTBA IT0 MaCCOBBIM MJIM MOJIBHBIM JIOJISIM DJIEMEHTOB,
MAacCOBYIO JIOJIO BEIECTBA B PacTBOpPE, MOJSIPHYIO KOHIICHTPAIUIO BEIIECTBA B
pacTBOpe, MPOBOIUTh PACUEThI MO0 YPABHCHUSAM XUMHUYECKON peaKIlnu;

IPUMCHSTh OCHOBHBIC OTIEPAIIMHM MBICITMTEIIBHON JEeITeIbHOCTH — aHAIW3 |
CUHTE3, CpaBHCHHE, 0000IIECHNEe, CUCTEMAaTH3aINI0, KIaCCU(PUKAIIMIO, BBISBICHUC
NPUYUHHO-CIICJICTBEHHBIX CBS3CH — JIJI U3YYCHHS CBOMCTB BEIIECTB M XUMUYCCKUAX
peakinii, €CTEeCTBCHHO-HAyYHbIC METOJbI TO3HAHUS — HAOJIOJCHUE, U3MEpEHUE,
MOJIETUPOBAHKE, JKCIEPUMEHT (pealbHbIi W MBICICHHBIM) — JMJI1 OCBOEHUS
y4eOHOT0 CoJlepKaHUS;

PacKphIBaTh CYIUTHOCTb MPOIIECCOB OKUCIEHUS U BOCCTAHOBIICHHUS, COCTABIISATH
YPAaBHEHHSI TPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii (METoIoM
AJIIEKTPOHHOTO OanaHca);

YCTaHABIMBATh CBS3M MEXIY peajbHO HAOII0JaeMbIMU XUMUYECKUMHU
SBJIICHUSMH M TIPOIECCAMU, MPOUCXOMASIIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
NPUYUHBI MHOTOOOPAa3usi BEIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU
JIpYTuX y4eOHBIX MPEAMETOB;

coOmro1aTh paBuiia 6€30macHor paboThl B 1a00OPATOPUH MIPU HUCTIOTB30BAHUH
XUMHYECKOU TIOCYIBI 1 000PYIOBaHUS, a TAKKE MTPABUIIA OOPAIICHHS C BEIIECTBAMHU
B COOTBETCTBUM C WHCTPYKIUSMU BBITIOJHEHUSI JIA0OPATOPHBIX ONBITOB M
MPAKTUYECKUX paboT MO TMOJYyYEeHHUIO U COOMpPaHUIO Ta3000pa3HBIX BEIIECTB
(Booposia ¥ KUCJIOPO/ia), MPUTOTOBJICHUIO PACTBOPOB C OIMPEEICHHON MacCOBOM
JI0JIell paCTBOPEHHOTO BEIIECTBA, PEUICHUIO DKCMEPUMEHTANBHBIX 33/1a4 10 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHUIN;

JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
BKJTFOYAOIICH YMEHHUs 0€30MacHOTO OOpAaIeHHsI C BEIIECTBAMH, UCIIOIh3YEMbIMH B
MOBCEIHEBHOM KU3HU, a TAKXKE 3HAHHWE MPABWI TOBEACHUS B IEIAX COCPEKCHHUS
310POBBSI U OKPYKAKOIIECH CPEIBI.



K xoHmy oOyuenuss ¢ 9 knacce y oOyudaromnierocss OynyT copMHpOBaHbBI
CJIEIYIOIIHNE MMPEMETHBIC PE3YIBTATH H3YUCHHSI XUMUHU HA YTIyOJCHHBIM YPOBHE:

PaCKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHITUN: XUMUYECKUN DJIIEMEHT,
aToOM, MOJIEKyJIa, HWOH, KAaTHOH, AaHWUOH, 3JIEKTPOOTPUIIATEIbHOCTh, CTENEHb
OKHUCJICHHUS, XUMUYECKasl peaKius, TEIIoBor 3(peKT peakiuu, MOab, MOJSPHBII
00BbEM, pacTBop;

AJIEKTPOJUTBI, HEIICKTPOJIUTHI, DJICKTPOJIUTAYECKAS TUCCOLMALINS, PEAKIUU
MOHHOTO OOMEHa, THUIPOJU3 CoJieid, oOpaTuMble W HeoOpaTUMbIC pEaKIuHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKLIMM, OKHUCIUTENIb, BOCCTAHOBUTEIIb,
OKHCJIEHHE W BOCCTAHOBJICHHE, DJIEKTPOJU3, aJIoTpomnus, amM¢pOTEPHOCTD,
XUMUYEeCKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJTMYECKAs), MEKMOJCKYISIPHBIC
B3aUMOJICHCTBHS (BOJIOPOJIHAsI CBsI3b, CWIbI BaH-nep-Baanbca), KoMIuieKkcHbIE
COCIMHEHUS, KPUCTAJUTMYECKHE penieTKu (MPUMUTHBHAS KyOuueckasi, 0OBEMHO-
LEHTPUPOBaHHAs KyOuueckas, rpaHeleHTPUPOBAHHAS KyOudeckas,
rekcaroHajabHasl IUIOTHOYIIAKOBAaHHAs), KOPPO3UsI METAJIOB, CILIaBbl; CKOPOCTH
XUMHUYECKOW PEaKIUM, KaTajanu3, XMMUYECKOE PAaBHOBECHUE, DJIEMEHTbl XUMUUYECKON
TEPMOJAUHAMUKHU KAK OJTHOM U3 TeOpEeTHYECKNX OCHOB xumuu; [1J1K;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX ITIOHITUN U IPUMEHSTh
ATU MOHSTHUS NPU ONIMCAHUU BEIIECTB U UX IPEBPALLCHUM;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISI COCTaBJICHHs (JOPMYIT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUH;

ONpPENENATh BAaJCHTHOCTh U CTEIEHb OKUCJICHHUS XUMHUUYECKUX JJIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOTO COCTaBa, MIPUHAJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIacCy COeIWHEHMH 1o (opMmysiaM, BUIBI XUMHUYECKOW CBS3U (KOBAJICHTHOM,
MOHHOM, METaJUIM4EeCKON) B HEOPraHUYECKUX COECAMHEHUSX, 3aps]l HOHA IO
XUMHYECKOW (opMyJsie, XapaKTep Cpelbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COCMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbich [lepuognueckoro 3akona J[. U. MenneneeBa wu
JEMOHCTPUPOBATH €0 TIOHUMAaHHUE:

OTMCHIBATH U XapaKTepHu30BaTh TabmuuHyto hopmy [lepronnyueckoit cuCTEMBI
XUMUYECKUX AJIEMEHTOB: pa3iinyaTh MOHATUS «A-rpynna» u «b-rpymnmna», «Maible
MEepUOAbD U «OOJbILINE EPUOIBDY;

OOBSICHATHh CBSA3b TMOJIOKEHUs JiieMeHTa B llepuoamueckoil cucreme ¢
pacnpenesieHueM J3JIEKTPOHOB IO SHEPreTUYECKUM YpPOBHSM, NOAYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPUOIOB;

BBLACJISATh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB 3JIEMEHTOB M HX
COeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB U THJIPOKCHJIOB) B Mpejenax MayblX MEPHOJIOB U TJABHBIX MOATPYIII C
YYETOM CTPOCHUS UX ATOMOB;



PacCKpbIBaTh CMBICJ TEOPUH IICKTPOIUTUUECKON AUCCOIMalu, 3akoHa ['ecca
U ero CIEJCTBUM, 3aKOHA JEUCTBYIONIUX MacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XMMHWYECKOW pEaklMi, HaNpaBiICHUsS CMEIICHUS XUMHUYECKOIO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3IMYHbBIX (DAKTOPOB;

KJIacCU(PUIIUPOBATh XUMUUYECKUE DJJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBa,
XUMUYECKHUE peakinu (10 YUCIy U COCTABY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TerIoBoMYy 3(¢eKTy, Mo arperaTHOMYy COCTOSIHUIO PEareHTOB, MO W3MEHEHUIO
CTENEHEW OKMCIICHHS XMMHYECKHUX JJIEMEHTOB, MO OOpPAaTHUMOCTH, IO YYacCTUIO
KaTaau3aTopa);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIICCTB
Pa3IUYHBIX KJIACCOB HEOPTaHWYECKUX COCIMHEHUH, MOATBEPXKAas ATO OMHCAHUE
nmpuMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUECKUX
PEaKLHnii;

COCTaBJISITh YPABHEHUS : DJICKTPOJIUTUUECKOMN JTUCCOIUAIIMK KUCIIOT, IIeIouen
U COJICH; TIOJIHBIE U COKpAIIEHHbIE YPAaBHEHUS pPeaKIuii HOHHOTO 0OMEHa; peakIui,
MOATBEPXKIAIONIUX CYIIECTBOBAHUE TEHETHUYECKOW CBSI3M MEXKAY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh TMPOIIECCOB THJAPOJIHM3a COJIeH TOCPEICTBOM
COCTaBIJICHUS KPATKUX MOHHBIX M MOJICKYJISIPHBIX YPAaBHEHUN PEaKIIHi, CYIIHOCTb
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIUi  TMOCPEJCTBOM  COCTABIICHHMS
AIIEKTPOHHOTO OallaHca STUX PEaKIIHii;

Ipe/ICKa3bIBaTh XapaKTep CPelbl B BOJHBIX PACTBOPAX COJIEH;

XapaKTepru30BaTh (OMHUCHIBATD ) PU3MUECKUE U XUMUYECKHE CBOMCTBA MTPOCTHIX
BEIECTB (KUCIOPOJI, O30H, rpaduTt, aiMma3, KpeMHUiu, 6op, a3zot, dhocdop, cepa,
XJIOP, HATPUH, KA, MarHU#, KaJIBITUH, aTFOMUHUHT, JKeJle30, Me/Ib, IIMHK, cepedpo)
1 00pa30BaHHBIX UMHU CIIOKHBIX BEHIECTB, B TOM YHCIE WX BOJHBIX PAaCTBOPOB
(amMmMmak, XJ0pOoBOJIOPOA, cepoBoaOpo, okcubl yraepoaa (I, IV), kpemuus (IV),
azota (I, II, III, IV, V) u docdopa (III, V), ceprr (IV, VI), cepuucras, cepHas,
azoTHasi, GocdopHas, yroiapbHasi, KpeMHHUEBAs KHUCIOTHI, OKCHJIBl M THAPOKCHUIIBI
MetaioB [A-ITA-rpynn, amtomunus, meau (II), uunka, sxenesza (II u 111));

MOSICHATh COCTaB, OTACIbHBIC CIIOCOOBI TMOJYYCHHS] M CBOMCTBA CIOMKHBIX
BeIIECTB (KHUCIOPOJCOAEPKAIIUE KUCIOTBI XJIOpa, a30TUCTasg, OOpHas, yKCycHas
KHCIIOTHl ¥ MX conr, Tamoreannbl kpemaus (IV) u ¢pocdopa (III u V), okcun u
ruapokcu xpoma (III), mepmanranar kanus;

OMUCHIBATH POJIb BAKHEUIINX U3yYaeMbIX BEILIECTB B MPUPOIHBIX Mpolieccax,
BIIMSIHUE HA KUBbIE OPraHU3Mbl, IPUMEHEHUE B PA3JIMUYHbBIX OTPACISIX SKOHOMUKH,
UCIIOJIb30BaHUE ISl CO3/JaHUSI COBPEMEHHBIX MAaTEPHUAJIOB U TEXHOJIOTHIA;

MIPOBOJIUTh PEAKIMU, MOATBEPKAAIOIINE KaueCTBEHHBIM COCTaB Pa3IUYHBIX
BEILIECTB, PACIIO3HABATh OIBITHBIM MYTEM COJIEpXkKAIIUecs B BOJHBIX pacTBOpax



WOHBI: XJIOpUA-, OpoMuUI-, MOAHI-, cylbdar-, ¢docdar-, kapOboHaT-, CUIUKAT-,
cynbpuT-, CylnbpuI-, HUTpPAT- U HUTPUT-UOHBI, THUJIPOKCHUI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajblys, aTIOMUHMS, kKene3a (2+) u xenesa (3+), meau (2+),
[MHKa;

OOBSACHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIINX M3y4aeMbIX BEILECTB B
3aBUCUMOCTH OT MX COCTaBa U CTPOEHUS, IPUMEHEHHUE BEILIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BOBMOXKHOCTh MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX
YCIOBUSAX HA OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHMHMUYECKOW KHUHETHUKH H
TEPMOJIMHAMUKH;

BBIUUCISATh OTHOCUTEIbHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOIO 3JIEMEHTa MO (opMylie COEAMHEHHS, MaCCOBYIO
JIOJIF0 BELIECTBA B pPAacTBOPE, MOJBHYIO JIOJK0 XHMHYECKOrOo »JJeMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHLIEHTpAlMI0 BeIleCTBA B pAacTBOpPE, HAXOAMUTH
npocTeliryo (GopMyiy BEIIECTBA 10 MACCOBBIM UM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
POBOAUTH PACUYETHI 110 YPABHEHUSIM XMMHUYECKUX PEaKlUid ¢ y4eTOM HeJ0CTaTKa
OJIHOTO M3 pPEareHTOB, MPAKTUYECKOrO BBIXOJA MPOAYKTA, 3HAUEHHUS TEIJIOBOTO
s dexTa peakiuu, onpeaeNaTh COCTaB CMECe;

coOro1aTh npaBuiia 6e30macHon paboThl B 1a00OPaTOPUH MPU UCTIOIB30BAHUH
XUMHYECKOM TOCYbI 1 000PYI0BaHUS, a TAKKE ITPaBUIa OOpAIICHHS C BEIIECTBAMHU
B COOTBETCTBUM C HWHCTPYKIUSIMU BBIMIOJHEHUSI JIA0OPATOPHBIX ONBITOB H
NPAKTUYECKUX paboOT MO TMOJYyYEHUI0O U COOMpaHHI0 Tra3000pa3HBIX BEIIECTB
(aMMmaka M yrieKHcIIoro ra3a) u penieHuIo 3KCIEPUMEHTANIBHBIX 3a/1ay 110 TeMaM
Kypca, TpEeACTaBIsATh PE3yJbTaThl AKCIIEpUMEHTa B  (QopMe  BBIBOJOB,
JI0Ka3aTeIbCTB, Tpa(UKOB, TAOIUI] U BBISBISTH SMIIHUPUUECKUE 3aKOHOMEPHOCTH;

NPUMEHSITh OCHOBHBIE OIEpaIlii MBICTUTEIBHOU JEATEIBHOCTU (aHAIMU3 |
CUHTE3, CpaBHEHHE, O00O0OIIeHHE, CHCTEeMAaTH3aIMI0, BBIABICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€¥) MPU M3YUCHUHU CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIIHH,
BIIAJIETh €CTECTBEHHO-HAYYHBIMH METOJAMHU ITO3HAaHMs (HAOIIOJEHUE, U3MEPEHNE,
MOJIEIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN );

OpUMEHATh  IpaBWjia  Oe30macHOro  oOpalleHuss C  BEIIeCTBaMH,
HCIIOJIb3YEMBIMH B IOBCEAHEBHOM KM3HU, IPABUIIA TOBEICHHUS B LIEJIAX COEpEKEHUS
30pOBbsI M OKpPYKAIOIIEW IPUPOJHON Cpeabl, MOHUMaTh Bpen (ONacHOCTH)
BO3JICMCTBUS Ha >KUBbIE OPraHU3Mbl OINPEJEICHHBIX BEIIECTB, MOSCHATH Ha
IIpUMEPAX CIOCOObI YMEHBIIEHUS U MPEJOTBPALIEHUS X BPEJAHOIO BO3JEHCTBUS,
3HAYEHUE KUPOB, OEIKOB, YIIIEBOJOB AJI1 OPraHU3Ma YeJIOBEKa;

MCIIOJIb30BaTh TOJYUYEHHBbIE MPEACTaBICHUS O cdepax MpoecCHOHATbHON
NEATEeNIbHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMU TEXHOJIOTUAMH, KAK OCHOBY
Uit IpoeCCUOHAIBHOW OpPUEHTALMM W IS OCO3HAHHOI'O BBIOOpAa XUMHM Kak



npoUIBLHOTO TpeaMETa IPH MPOJAOKEHUU 00YUEeHUS Ha YPOBHE CPETHETO 00IIIEro
oOpaszoBaHusi;

y4acTBOBAaTh BO BHEYPOUHOH MPOEKTHO-UCCICIOBATEIILCKOW NEATeTLHOCTH
XAMHYECKOM W XHMHKO-3KOJIOTHUECKOW HAIPaBICHHOCTH, MPUOOPECTH OIIBIT
MIPOBEICHUS YUCOHBIX UCCIICIOBAHNN B YCIOBUAX 00pa30BaTeIbHBIX OpPTraHU3aIlui,
a TaKKe OpraHu3alyii (IEHTPOB) TOTOIHUTEILHOTO 00pa30BaHuUs JETEH.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM NPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
XuMusg — BakHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 10 0 2 https://m.edsoo.ru/Z5S 1E3F7TW
MPAKTUYECKOU IeATeTbHOCTH
yeJloBeKa
BemectBa 1 xuMu4deckue
1.2 . 28 1 0 https://m.eds00.rw/V2P6GOB1 Y
peakiuu
Hroro no pazneny 38
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznayx. IlonsTie o ra3ax.
2.1 X 19 1 1 https://m.edsoo.ru/N9F1A9E27Z
Kucnopon. Oxcubt
Bonopon. Ilougrue o
22 HOPOL 8 0 1 https://m.edsoo.ru/H4LIQOF2B
KHCJIOTaX U COJIAX
Bona. PactBopsl. IlonsaTue
2.3 8 p 18 1 1 https://m.edsoo.ru/M1F4A7R0D
00 OCHOBaHMAX
OCHOBHBI€E KJIaCCHI
2.4 HEOPraHUYECKUX 16 1 1 https://m.edsoo.ru/X2J115X27
COCIMHEHU I
Hroro no paszneny 61




Paznean 3. Illepuoanueckuii 3akon u llepuoguyeckasi cucrema xummnueckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
[Iepnoauueckas cucrema

3.1 XUMHUYECKHX 3JIeMeHTOB JI. 18 https://m.edsoo.ru/Z0Z1N8H3Z,
N. MenneneeBa. Ctpoenue
aToma
XuMudeckasi CBS3b.
3.2 OKuCIUTETbHO- 16 https://m.edsoo.ru/Z5U9H2U40
BOCCTAaHOBHUTEJIbHBIE PEAKITUN
Hroro no pazneny 34
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/H2D2S2E4K
OBUIEE KOJIMYECTBO YACOB 136

I10 ITIPOTPAMME




9 KUIIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoiabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nen 1. BemecTBo H XuMnuyeckasi peakums
[ToBTOpEHue u yriayoieHrne 3HaHU| o
1.1 P e 8 0 0 https://m.edsoo.ru/Y2GA4I2K 1P
BEIIECTBE
OcHOBHbBIE 3aKOHOMEPHOCTH MTPOTEKAHUS
1.2 \P P 14 1 1 https://m.edsoo.ru/O7A7V273B
XUMHUYECKUX PEaKITUi
DNEeKTpOIUTHYECKAs TUCCOLIUAIUS.
1.3 P 8 Hat 14 1 2 https://m.edsoo.ru/VOM6U4P2E
XUMHUYECKUE PEAKIIMU B pacTBOPaX
Hroro mo pazaeny 36
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.1 B P p 8 0 1 https://m.edsoo.ru/Q4D3TOL1B
aneMeHToB VIIA-rpymnmbl. ['anorensl
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 10 0 0 https://m.edsoo.ru/D3IM9Y2B8G
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 12 0 1 https://m.edsoo.ru/L5SWI1WS5P6H
UX COEIMHEHHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMeHToB IVA-rpynnsl. Yraepoa u 13 1 2 https://m.edsoo.ru/L7BOC6Y2K
KpPEMHUM, UX coeuHeHus. bop
Hroro no paszneny 43




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO01mue cBoiicTBa METAIIOB 10 https://m.edsoo.ru/S4C6K8J4G
3.2 Bakneiime Metaibl U UX COSTUHEHUS 22 2 https://m.edsoo.ru/VILEWTMS5Q
Hroro no pazgeny 32
Paznen 4. Xumus u okpy»aomnias cpeaa
BemectBa u maTepuaisl B )KU3HU
4.1 yenoBeka. OCHOBBI 9KOJIOTHYECKOM 5 0 https://m.edsoo.ru/M1Z0Y8C8A
IPaMOTHOCTH
Hroro mo pazgeny 5
Paznen 5. O60061menne 3HaHui
[ToBTOpeHuUe 1 0000IMIEHNE 3HAHMI
5.1 OCHOBHBIX Pa3/esIoB KypcoB 8—9 10 2 https://m.edsoo.ru/R4J712W1R
KJIacCOB
Hroro no pazneny 10
Pe3epBHOE BpeMst 10 https://m.edsoo.ru/P2P21.6Z31
OBIIEE KOJIMYECTBO YACOB I10 136 1
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOUN TIPOT'PAMMOBI

8 KJIACC
Kona .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NMPoBePSIEMOro L
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'0 00111eTr0 00pa30BaHus
pe3yJabTara
1 ITo teme: «llepBoHaUanbHBIE XUMUYECKUE OHATHUS»
pacKpbIBaTh CMBICT OCHOBHBIX XHMUYECKUX TOHSATHN: aTOM, MOJIEKYIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAS ¥ HEOTHOPOIHAS ), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
1.1 MaccoBasi JI0JIsl XKMUYECKOTO JIEMEHTA B COCTMHEHUH, MOJIIPHBIN 00BEM,
XUMUYECKass peakius, KiacCu(UKaIus peakinii: peakiuu COeAMHEHUS,
peakiuu Pa3joKEeHHs], PEaKIUN 3aMEIICHUs], peakinu OOMEHa, K30- U
SHIOTEPMHUUYECKHE PEAKIUU, TEeIUIoBOM d(h(dEKT peakiuu, pacTBop,
MaccoBas JI0JIs BelecTBa (TIPOIEHTHAS KOHIICHTPAIUsI) B PaCTBOPE
12 WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX TIOHATHH H
' MIPUMEHSTH 3TH MTOHATHUS MTPU ONMMMCAHUH BEIIECTB M MX MPEBPAIICHHII
13 WCIIOJb30BaTh XUMHYECKYI0 CHMBOJIMKY JUISI COCTaBJEHUS (HOpMyI
' BEIIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIHI
14 PacKphIBaTh CMBICII 3aKOHOB COXpPaHEHHWs MAacCChl BEIIECTB, OCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO yUeHHs, 3aKOHa ABOTAIpO
1.5 OTIPENIeTIATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHHUSIX
L6 KIacCU(UIIMPOBATh XUMHUYECKHE peakuuu (10 YHUCIYy M COCTaBYy
' YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, M0 TEIIOBOMY (D deKTy)
1.7 BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB
18 BBIUUCTISATH MAacCOBYIO [IOJIF0 XHMHYECKOTO »JlieMeHTa 1o ¢dopMmyne
’ COEIMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
L10 IPUMEHSTh E€CTECTBEHHOHAYYHbIE METOJbl IO3HAaHUSA — HaAOIIOJCHHE,
’ WU3MEPEHHE, MOJICITMPOBAHNE, SKCIIEPUMEHT (pCaJIbHBIN U MBICIICHHBIN )
2 ITo Teme: «BaxHeiine mpeacTaBUTENN HEOPTaHUIECKUX BELIECTBY
)1 pPacKphIBaTh CMBICII OCHOBHBIX XMUMHMUYECKUX TOHSATHH: OKCHI, KUCIIOTa,
' OCHOBAaHHE, COJIb
’ ONpEeNeNsATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
' COCIMHEHH 10 (hopMyTam
2.3 KIIaCCU(PUITMPOBATH HEOPTAHUYECKUE BEIIECTBA
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XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, OATBEPIK/1asi ONMCAHUE IPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATH CBOKMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOIO
COCTaBa, BO3MOYKHOCTM IIPOTEKaHUS XUMUYECKHX IIPEBpAlICHUN B
Pa3JIMYHBIX YCIOBUAX

2.6

ClIedoBaTh  IpaBWJIaM  MOJIb30BAHMS ~ XMMHYECKOM  MOCYAOM |
71a00paTOpPHBIM 00OPYJOBAaHMEM, a TakXKe TMpaBWIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHMSIMH TII0 BBIIIOJHEHHIO
7a00paTOPHBIX XWMHUYECKHX OIBITOB IO TIOJYYEHUIO U COOMPaHHIO
ra3oo0pa3HbIX BelIeCTB (BOAOPOAA M KHCIOpOJa), MPUTOTOBICHUIO
pacTBOPOB € OMpPEEIEHHOW MAacCOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA,
TUTAHUPOBATH U TPOBOJUTH  XUMHUYECKHE AKCTIEPUMEHTHITIO
pacrno3HaBaHUIO PaCTBOPOB IIEIOUEH M KUCIOT C MOMOUIBI0 HHAUKATOPOB
(;rakmyc, GpeHondTanenH, METHIIOPAHXK U JPyrue)

2.7

MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKOMN pEeaKINu

[To Teme: «llepuonnuecknii 3akoH u Ilepuommueckass cucrema
xumuueckux oanementoB JI. WM. MengeneeBa. CrTpoeHue aTtoMoB.
Xumuueckas cBsizb. OKHCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSITHM: SApPO aroma,
JJICKTPOHHBIM  CJIOM aromMa, aToMHas OpOWTalb, paguyc aToma,
XMUMHYECKasi CBfA3b, IMOJISIpHAs M HEMOJSpHas KOBaJCHTHAs CBA3b,
ANEKTPOOTPUIIATENILHOCTh, HOHHASL CBSI3b, HOH, KATUOH, aHUOH, CTEMEHb
OKHUCJICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHWYECCKHUE IJICMCHTHI

3.3

ONHKCBHIBATh M XapaKTepu3oBaTh TabmuuHyr Qopmy I[leproauueckoit
CHCTEMBl XMMHYECKHX JJIEMEHTOB: pa3inyarTh TMOHATHS «TJIaBHAs
noArpymnma (Arpymnma)» u «mobdounas noarpynna (brpymnma)y, «Mansie» u
«OOJIBIIINEY TIEPUOIBI
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packpeiBaTh cmbicn  Ilepuoanmveckoro 3akona J[.M. MeHnneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XUMHUUYECKHX AJIEMEHTOB OT UX IOJI0KeHUA B [lepuoanueckoit cucreme

3.5

COOTHOCHTB 0603Ha‘{eHI/IH, KOTOPBIC UMCIOTCA B Ta6J'II/II_Ie ((HepI/IOI[I/I‘leCKaH
CUCTEMAa XHUMHUYCCKHUX JJICMCHTOB I[I/I MenjeneeBa» € YHCIOBBIMU
XapaKTCPUCTUKAMU CTPOCHHA aTOMOB XUMHUYCCKUX 3JICMCHTOB (COCTaB n
3apsana  Aapa, o6mee YUCJIO JBJICKTPOHOBU PpaClpCACIICHUC HUX II0
OJICKTPOHHBIM CJ'IOHM)

3.6

OoNpCACIIAATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7

OonpCACiIsITb BUJ XHMHUYECKOH CBS3HU (KOBa_]’IeHTHaH u I/IOHHaH)B
HCOPraHN4YCCKUX COCAUHCHUAX




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

HPOBepﬂeMBIe NpeaAMETHLIC PE3YJIbTAThI 0CBOCHHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpaMmmbl OCHOBHOI'O 061]161"0 06pa30BaHI/IH

1o Teme: «BemiecTBO U XuMuyeckasi peakuus»

1.1

pacKkpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHX TOHSTHUH: PacTBOP,
SJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,  AJICKTPOJUTUYECKAs JAUCCOLMAIIMS,
peakiuy HMOHHOTO OOMEHa, KaTajlu3aTop, XHUMHYECKOE pPaBHOBECHE,
00paTuMbIe U HEOOpaTUMBIE PEAKIINH, OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIC
peaKkifu, OKUCIIUTENIb, BOCCTAHOBUTEIH, OKHCIIEHHE M BOCCTAHOBIICHUE,
auIoTpoIusi, aM(pOTEepHOCTh, XUMUYECKasl CBsI3b (KOBaJIEHTHAsl, MIOHHAS,
METaJUTMYECcKas), KpPUCTAUIMYECKass pemETKa, CIUIaBbl, CKOPOCTh
XUMHUYECKON peaKiuu

1.2

UIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHYCCKHX MOHATUH W
MNPUMCHSATD 3TH NIOHATUSA ITPHU OITMCAHHNU BEUICCTB U UX npeBpameHI/H‘/i

1.3

COCTaBIIAITh YPAaBHEHUS AJIEKTPOJIUTUYECKON AMCCOIMAIMN  KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUI HOHHOTO
oOMeHa

1.4

pPacKphIBaTh CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX —PEaKIUi
MOCPE/ICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCa ATUX PeaKIUi

1.5

MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peaKkIiuu

IIo temam: «Hemeramnsl W uUX coenuHEeHHA» U «MeTaibl U HX
COEIMHEHU S

2.1

XapaKTepH30BaTh (OMUCHIBATH) OOIMME U CHEHUPUICCKHE XUMUUYECKHE
CBOWMCTBA TIPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas OIHMCAHUE
MpUMEpaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHHUH COOTBETCTBYIOIIUX
XUMUYECKHX PEaKIUii

2.2

COCTaBJIATh YpPABHCHUSA peaKHHﬁ, MNOATBCPKAAOIINX CYHICCTBOBAHUC
Te€HETUYECKOM CBA3H MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPpOrHO3HUPOBATH CBOIiCcTBa BCIICCTB B 3aBUCHMOCTH OT HX CTPOCHHUI,
BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHbIX
YCIOBHUAX
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CJIC10BAaTh IIpaBUJIaM IIOJIb30BAaHUA XHUMHYECKOH HOCYI[Oﬁ n
J'Ia60paTOpHLIM O60pyI[OBaHI/IeM, a TaKXE IIpaBUIaM 06pameHI/151 C
BCIICCTBAMHU B COOTBCTCTBHUU C HWHCTPYKIUAMHU 110 BBIIIOJIHCHUIO
J'Ia60paTOpHLIX XUMHUYCCKHUX OIIBITOB TII0 TIOJYYCHHUIO H CO6I/IpaHI/IIO
ra3006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOTO ra3a)

2.5

IpOBOAUTDH pcCaKiuy, MOATBCPIKAAIOIINC KauyeCTBEHHBIN COCTaB
PAa3JIMIHBIX BCUICCTB: PACIIO3HABATH OIBITHBIM HYTeM XJIopuna-, 6p0MI/II[,
noauna, Kap6OHaT, (I)OC(I)&T, CHJIMKAT, CYJIB(I)B.T, TUAPOKCUANOHBI, KATUOHBI




aMMOHHS, HMOHBI M3YYEHHBIX METAJUIOB, IMPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

3 ITo Teme: «XuMmus U OKpyxKaroas cpena»
31 pacKpbIBaTh CMBICI OCHOBHBIX XxuMuueckux nonstui: IIJIK Bemecrtsa;
' KOPPO3HSI METAJIIOB
IPUMEHSTh OCHOBHBIE OIlEpallM MBICIUTEIbHON AEATEIbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMATHU3aIMI0, BBISBICHUE
39 IPUYMHHO-CJIEJICTBEHHBIX CBSI3€M — JUIsl U3y4EHUS CBOWCTB BEILECTB U

XMMHMUYECKUX PpEaKLMH; €CTECTBEHHOHAYYHbIE METOJbl IO3HAHUS —
HaOJI0/IeHNe, M3MEpPEHUe, MOJIEIUPOBaHHUE, SKCIIEPUMEHT (peaibHbI U
MBICJIEHHBIH)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Kox
1

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XuMuM B )KM3HH YelOBEKa. XUMUS B CUCTEME HayK. Tena u
BemiecTBa. Ou3nyeckrne CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB

1.2

ITouarue o Meromax IoO3HaHUS B XxuMuH. Yucrtele BemectBa U cMecu. CriocoObl
pa3aeieHus: cMecen

1.3

ATOMBI U MOJIEKYJIbl. XUMHUECKHE 3JIeMEHThI. CHMBOJIBI XUMUYECKUX DJIEMEHTOB.
[IpocThie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumunyeckass (opmyna. BalleHTHOCTH aTOMOB XHMHYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSHCTBA COcTaBa BeniecTB. OTHOCHUTENbHAs aToOMHas macca. OTHOCHTEIbHAs
MOJIEKYJIIpHas Macca. MaccoBast JOJIsI XMMUYECKOTO JJIEMEHTA B COCTUHEHUH

1.5

KonunuecTBo BemecTBa. Mouib. Moisipaast Mmacca. B3anMoCBsA3b KOJITMYECTBA, MACChI
W 4YHCJIa CTPYKTYPHBIX €IUHHI] BemiecTBa. Pacuérel mo QopmynaM XUMHYECKUX
COEeIUHEHNN

1.6

DU3NYECKUE U XUMUYECKHUE SIBICHUS. XUMUYECKasi peakus 1 €€ Mpru3HaKku. 3aKOH
COXpaHEHWs MacChl BEIIECTB. XHUMHUYeCKHe YypaBHeHus. Kraccudukarus
XUMUYECKUX PeaKIuii (COCTUHEHMS, Pa3JIOKEHHS, 3aMEITeHHUs, 0OMEHA)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOW TMOCYIOW, C MpaBUJIaMH
paboTHI B JIAOOPATOPUH U ITpUEMaAMHU OOpaIleHHs C JTab0PaTOPHBIM 000PYI0BAHHEM,
W3yYeHHE M ONKCaHue (PU3NYECKUX CBOMCTB 0Opa3IOB HEOPraHWYECKHUX BEIIECTB,
HaOmroieHue (u3nveckux (TUIaBJICHUE BOCKA, TasHUE JIbJla, PACTHUPAHUE caxapa B
CTYNKE, KHUIICHHE W KOHJCHCAIUsS BOJbI) M XUMHUYECKUX (TOpEHHE CBEYH,
MPOKaJMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBUE Mella C KHCIOTOW) SIBJICHUH,
HAOJIOJICHUE ¥ OINHCAaHWE TMPU3HAKOB TPOTEKAHHWS XUMHYCCKUX PEaKIHid
(pasnoxeHue caxapa, B3aUMOJICHCTBUE CEPHOW KHUCIOTHI C XJIOPUAOM Oapwus,
pasnoxenue ruapokcuaa menu(Il) mpu HarpeBaHuu, B3aMMOJICHCTBHE JKeie3a C
pactBopom coau meau(Il), uzydeHue crnocoOOB pa3jieneHus: cMecei (C TOMOIIbIO
Maruura, (uUIbTpOBaHWE, BBIIAPUBAHHWE, JUCTWUIAIUSA, XpomaTorpadus),
MPOBEJICHUE OYMCTKHA TOBAPEHHOW COJIM, HAONIOJEHHWE U OIMHCAHUE Pe3yIbTaTOB
MPOBEJICHUSI OMBITA, WLTIOCTPUPYIOIMIETO 3aKOH COXpPaHEHHS MAacChl, CO3JaHHe
Moenel MOJIeKy (I1apoCTEP>KHEBBIX)

Baxueiine MNpEACTAaBUTCIIN HCOPIraHUYCCKNUX BCIICCTB

2.1

BOBILYX — cmech ra3oB. CocraB BO3ayXxa. KI/ICJ'IOpOI[ — 9JICMCHT U MPOCTOC BCIICCTBO.
HaxoxnaeHue KHCJIOPOda B ITpUpoJae, (I)I/ISI/I‘-ICCKI/IC 1 XMMHYECKHE CBOMCTBA (peaK].[I/II/I
FOpeHI/IH). OKCI/I,I[LI. HpI/IMeHCHI/IC KucJjopozaa. CnocoObl MOJIydCHHUA KHCJIOPOJda B




nabopaTopur W MPOMBIIIIEHHOCTH. KpyroBopor kucinopoaa B mpupoxae. O30H —
QTOTPOTIHAS. MOAU(PHUKAIUS KACIOPOIa

2.2

TennoBo#t A3pPeKkT XUMUUECKOH peaklnu, TePMOXUMUYECKAE YPaBHEHUS, dK30- U
SHAOTEPMHUUECKUE peakiuu. TOmIuBO: yroiab M MeTaH. 3arps3HEHHUE BO3/yXa,
YCHJICHHE MTApHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bonmopon — anemeHT M mpocroe BemecTBo. HaxokaeHne Boaopona B IPUPOE,
¢bu3nvecKrue 1 XUMUYECKHAE CBOWCTBA, IPUMEHEHUE, CTIOCOOBI oTydeHus. KucmoTer
U COJIA
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MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®usnueckue cBovicTBa BoJbl. Bona kak pactBopurens. PactBopsl. Haceinennsle n
HEHACBHIIEHHBbIE pPAacTBOpbL. PacTBOpMMOCTH BemiecTB B Boje. MaccoBas 10Jist
BEIIECTBA B pacTBOpe. XMMHUECKHE CBOMcTBa Bobl. OcHOBaHMs. Posb pacTBOpOB B
IpUpOJE€ U B KU3HU 4YesnoBeka. KpyroBopoT BoAbl B MpupoJe. 3arps3HEHHE
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coeauHeHuit. Oxcuapl.  Knaccudukarms
OKCHJOB:  coyieoOpasyromue  (OCHOBHbBIE, KHCIOTHbIE, aM(OTEpHbIE) U
HecosieoOpazyromue. Homenknatypa oxcuaoB. Du3znyeckue U XUMHUYECKHE
CBOMCTBa OKCUIOB. [ToydeHne okcuion

2.7

OcHoBanus. Knaccuduxanust ocHOBaHUM: 1ENOYM U HEPACTBOPUMBIE OCHOBAHUSL.
Homenknarypa ocHoBaHuii. @u3MYeCKUE M XMMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tonydyenne ocHOBaHUM

2.8

Kucnortel. Knaccuduxamus xucnor. Homenknatypa xkucior. dusnueckue u
XUMHWYECKHE CBOMCTBAa KHCIOT. Psan aktuBHoctH MeTasuioB H.H. bekerosa.
[Tonydenue KUCiIoT

2.9

Comu. Homenknarypa coseil. dusnueckue W XHUMHUYECKHME CBOWMCTBA COJICH.
[Tonydenue coneit

2.10

I'enernueckas cBI3b MCXKAY Kl1aCCaMH HCOPraHUYCCKUX COCI[PIHCHHFI

2.11

XUMHUYECKUH IKCIIEPUMEHT: KAYECTBEHHOE ONPEJICIICHUE COJIEpKaHUs KHCIIOPOa B
BO3JlyXe, MOJIydeHHE, cOOMpaHue, paclio3HaBaHUe M U3YUYE€HUE CBOMCTB KUCIOPOAA,
Ha0II0/IeHNE B3aUMO/ICHCTBHUS BEIIECTB C KUCIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS U
MpeKpaleHus ropeHus (moxapa), o03HaKkomIieHHue ¢ 00pa3aMu OKCUIOB U OITUCaHHE
WX CBOMCTB, MOJy4yeHUE, coOupaHue, pacro3HaBaHUE U U3yuYeHUE CBOMCTB BOJIOPO/Ia
(ropenue), B3aumojeiictBue Bojopoma ¢ okcugom  Menu(Il)  (Bo3moxkHO
HCI0JIb30BaHKE BUIEOMATEpUANIOB), HAOMI0IeHHEe 00pa3OB BEUIECTB KOJIUYECTBOM
1 Monb, ucciegoBaHUE OCOOEHHOCTEH pacTBOPEHHUsS BELIECTB C Pa3IHMYHON
PacTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C OMNPEACIEHHOW MAaccoBOM JOJEH
PacTBOPEHHOTO BEIIECTBA, B3aMMOJEHCTBHE BOJBI C MeTalllaMM (HaTpueM U
KajblMeM) (BO3MOXKHO  MCIIOJB30BaHME  BHAEOMATEpPHANOB),  ONpeEJAETICHUe
PacTBOPOB KUCJIOT U IIEJ0YeH C MOMOIIbIO UHIMKATOPOB, UCCIIE0BaHIE 00pa3LoB
HEOPraHUYeCKUX BEIECTB Pa3IMYHbIX KJIACCOB, HAOIIOEHHE M3MEHEHUS! OKPaCcKH
MHIMKAaTOPOB B pacTBOpax KUCIOT U ILEJIOYEl, N3yYeHUE B3aUMOACUCTBHSI OKCHIA
mequ(Il) ¢ pacTBOopoM CEpHOM KHCIOTBI, KHCIOT C METAUIAMH, PEaKLHH




HEUTpAJIM3aLMK, IOJY4YEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
METaJIa JPYTUM U3 PaCTBOPA COJIM, PELICHUE IKCIIEPUMEHTAIBHBIX 33Ja4 110 TEME
«BaxxHenmue Ki1acchl HEOPraHUYECKUX COEAUHEHUI

IIepnognueckunt 3axoH u [leproaudeckas cucteMa XUMUYECKUX dinemeHToB [1.1.
MenneneeBa. CtpoeHue aToMOB. XuUMH4YecKas CBs3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIE PEAKLIUN

3.1

[lepBple MOMBITKH KiIacCH(UKAIMN XUMUYECKUX AJIEeMEHTOB. [loHATHE O rpymmax
CXOJHBIX JJIEMEHTOB (LIEJIOYHbIE U ILEJOYHO3EMENbHbIE METaJIbl, TaJOTEHBI,
WHEPTHBIE Ta3bl). ODJEMEHTHI, KOTOpble 00pa3yloT aM(pOTEepHbIE OKCHUABI U
TUAPOKCUBI

3.2

[Iepnoanueckuit 3akoH. Ilepmonnueckas cucremMa XMUMHYECKHX diemMeHTOB /[[..
MenneneeBa. Kopotkonepuoanas u amuaHoniepuoaHas (opmer [lepuogmaeckoit
cucteMbl xumudeckux dnemeHtoB .M. MenneneeBa. Ilepuonbl u  rpymnisl.
@uU3NYECKU CMBICII OPSAIKOBOIO HOMEpPAa, HOMEPOB IIEPUOIA U I'PYIIIBI 2JIEMEHTA

3.3

Crpoenue aromoB. CocraB atomMHbIX sgep. M3orombl. OnexTponsl. CTpoeHHe
JNIEKTPOHHBIX  000JI0YeK aToMOB mepBbIX 20  XHMHUYECKHUX  3JIEMEHTOB
[Tepmognueckoit cucrembr (.M. MenpaeneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTa MO ero nojoxkeHuto B [lepuoanueckoii cucreme [I.11. MenneneeBa
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3aKOHOMepHOCTI/I N3MCHCHUSA pa)myca aTOMOB XUMHUYCCKUX 3JICMCHTOB,
METAJUTMYECKUX U HEMETAJUTMYECKUX CBOWMCTB MO TpyMIaM U NeprojaaM. 3HAYCHHE
[Tepuoanueckoro 3akoHa U [leprouueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB JIsI
pa3BuTHs Hayku U ipakTuku. /.M. MenpaeneeB — yu€HbI U TpakJaHUH

3.5

Xumuyeckass  cBa3b. KoBaneHTHas  (mosisipHass W HEMOJSIpHAas)  CBSA3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKUX AJIEMEHTOB. MloHHAas CBS3b

3.6

Crenenp oxucieHns. OKHCIHUTEILHOBOCCTAHOBHTEIIHLHBIE PEaKIuu. HpOHCCCH
OKHCJICHMS B BOCCTaHOBJICHUA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMUYECKUH KCIIEPUMEHT: U3yueHUe 00pa3I0B BEIIECTB METAIIJIOB U HEMETAILJIOB,
B3aUMO/ICHCTBUE TUAPOKCUIA IIUHKA C PACTBOPAMH KHCIIOT U IIEJI0Y€ei, TPOBeIeHHE
OTIBITOB, WJUTFOCTPUPYIOUIUX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA
(ropeHue, peakiiuy pa3ioKeHUs, COSAUHEHU )

9 KJIACC

Kon
1

IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS

BemectBo 1 xumMHu4eckas pcaKknus. HOBTOpeHI/IC

1.1

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema XMMUYECKUX dieMeHTOB [.M.
MenpneneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHMH CBOWCTB
XUMHUUYECKUX DIIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalvsl, KaJbLUs U UX COCIUHEHUI
B COOTBETCTBUH C MOJIOKEHUEM IEMEHTOB B [lepnoanyeckoi cuctemMe u CTpOeHUEM
MX aTOMOB




1.2

CrpoeHue BelecTBa: BU/Ibl XUMUYECKOH CBS3U. TUIIBI KPUCTAIUIMUECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILlECTBA OT THUIIA KPUCTAUIMYECKOW pemEéTKH U BUIA
XUMUYecKoi cBs3u. Kiaccupukamuss 1 HOMEHKIIATypa HEOPraHMYECKUX BEILECTB
(MexTyHapoHas U TpUBHAJbHAsI). XMMHUECKHUE CBONMCTBA BEILIECTB, OTHOCAIINXCS
K pa3IM4yHbIM KJaccaM HEOpPraHM4eCKUX COCAVHEHUM, TIE€HETUYEeCKas CBS3b
HEOPraHUYECKHUX BEIECTB

1.3

Knaccugukanuss XUMUYECKUX pPEaKIUil MO Pa3MYHbIM NpU3HAKaM (110 YHCITy |
COCTaBy y4YacTBYIOIIMX B pEaKIUH BEHIECTB, IO TEIUIOBOMY d(h¢ekTy, o
U3MEHEHUIO CTENEHEH OKMUCICHHUS XUMUYECKHX AJIEMEHTOB, 110 0OpaTUMOCTH, IO
y4acTUIO KaTalu3aropa). JK30- U SHAOTEPMUUYECKUE PEaKIUU, TEPMOXUMUYECKUE
ypaBHeHUs. [IoHATHE O CKOPOCTH XMMHUYECKON pEeaKIINKU

1.4

[TonsiTne 00 0OpaTUMBIX U HEOOPAaTUMBIX XUMHUYECKHX peakuusax. IlonsTtue o
TOMOTE€HHBIX M TeTepOTEeHHBIX peakuusx. [loHsATHE 0 XMMHYECKOM paBHOBECHH.
@dakToppl, BIMIIOIIME HA CKOPOCTb XMMHMUYECKON peakuuh U TOJOKEHUe
XMMHUYECKOTO PaBHOBECHUS

1.5

OKHCIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCIINTETEHO-BOCCTAHOBUTEIILHOM peakuum. CocraBiienne YpaBHEHHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMd €  HUCHOJIb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca

1.6

Teopusi 3JIEKTPOJUTHYECKON JTUCCOUUALMHU. JIEKTPOIUTHI U HEIJIEKTPOJUTHI.
Karnonsl, annonsl. MexaHuU3M OHCCOIMALIMM BELIECTB C Pa3jIMYHBIMH BUIAAMHU
xumuuecko cBsizu. CreneHp nucconmanuu. CunbHble M ciaOble 3IEKTPOJIMTHI.
Peakiun noHHOTO OOMEHa. YCIOBHUS TNMPOTEKAaHWS PEAKIMH HOHHOTO OOMEHa,
MOJIHBIE M COKpallEHHbIE HWOHHBIE ypaBHEHHsS peakuuid. CBOWCTBA KHCIOT,
OCHOBaHUH U COJICH B CBETE MPEACTaBICHUIN 00 3EKTPOIUTHUECKON JUCCOIIUAIIIH.
KauectBennsbie peakiuu Ha HOHBI. [IoHsATHE O THIpOIU3E Coeit

1.7

XUMUYECKUN OSKCIEPUMEHT: O3HAKOMJIEHHE C MOJIEISIMU  KPUCTAIIMYECKUX
PEIETOK HEOPraHUYECKUX BEIIECTB — METAJJIOB U HEMETAJUIOB (TpaduTa u aiMasa),
CIIOXHBIX BEUIECTB (XJIOpHAAa HATPHs); HUCCIEJOBAaHHE 3aBUCUMOCTU CKOPOCTHU
XMMHYECKON pEeaKIHu OT BO3ACUCTBUS pPa3IMUHBIX (HAKTOPOB; HCCIIETOBAHHE
AJIEKTPOTPOBOIHOCTH PACTBOPOB BEIIECTB, IpOLIeCcCa JUCCOLMALMU  KHUCIOT,
miesioyeil u cosiei (BO3MOXKHO HCIOJIb30BaHHE BHAEOMATEpUAlOB); MPOBEICHHE
OTIBITOB, WJUIIOCTPUPYIOMIMX MPU3HAKU MPOTEKaHWsI peakluidi HOHHOTO OOMeHa
(oOpazoBanue ocaaka, BBIJEIEHHWE Ta3a, oOO0pa3oBaHHME BOJbl); OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PeaKIUil
(ropeHue, peakIuu pPa3oKEeHHs, COSAMHEHUS); PACO3HABaHHE HEOPraHWYEeCKHX
BEIIECTB C TIOMOIIBIO KAUYeCTBEHHBIX pEAKIMl Ha HOHBI, pEIICHUE
AKCIIEPUMEHTATBHBIX 3a7a4

Hemetannsl 1 uX coeIMHEHU

2.1

O6ma51 XapaKTCPpUCTUKA I'aJIOTCHOB. OcobeHHOCTH CTPOCHUS ATOMOB, XapaAKTCPHBIC
CTCIICHU OKHUCJICHUS. CTpOCHI/IC )41 (I)I/ISI/I‘-IGCKI/IG CBOICTBaA MMpOCThIX BCHICCTB —
raJloreHoB. XHMHUYECKHE CBOMCTBa Ha mpuMepe  XJjiopa (B3aHMOHCﬁCTBHC C
METalliaMH, HEMCTalllaMH, IJ_ICJ'IO‘{aMI/I). XJ'IOpOBOIlOpO)I. ConsHas KHCJIOTa,




XUMHUYECKME CBOWCTBA, MOJIyYCHHE, MNpUMEHeHue. JlelicTBUe XJopa U
XJIOPOBOJIOPOJIa HA OPraHU3M YesoBeKa. BaxkHeNIme XJI0puabpl U UX HAX0XKICHHUE B
pUpoae

2.2

Oo6mas xapakrepuctuka 3eMeHTOB VIA-rpynmel. OcoOeHHOCTH CTPOSHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne M (QpU3MUEcCKHe CBOWCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U CepPhl. AJUIOTPOITHBIE MOJU(PUKAIIMHA KUCIOPOIa M CEPHI.
Xumuaeckue cBoicTBa cepbl. CepoBOI0POA, CTpOeHHE, (PU3NIECKHE U XUMHUYECKUE
CBOIICTBA. OKCI/IZII)I CCPBI KaK NPCACTAaBUTCIIN KUCJIIOTHBIX OKCHU/IOB. CepHaﬂ KHCJIOTa,
¢bu3nvecKkre 1 XMMUYECKre CBOMCTBA (00IIMe KaK MPEACTaBUTENS Kilacca KUCIOT U
cneumbnqecmle). XuMHUYecKre peaknuuu, JCKamrue B OCHOBC IPOMBIIIJICHHOI'O
crocoba monydeHuss cepHo KkuciaoThl. I[Ipumenenue. Conu cepHON KHCIOTHI,
KaueCcTBeHHasl peakiusi Ha cyiabdar-uoH. HaxoxxneHue cepbl U €€ CoOeAMHEHUN B
npupoje. XUMHUECKOE 3arps3HEHHE OKPYKAIOMIeH Cpelbl COCIMHEHUSIMH Cephl
(KUCIOTHBIE J0XKAW, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIHOCOOBI €ro
MPEOTBPAIICHHS

2.3

OO6mas xapakTepucTika 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIEHUS. A30T, pacCIpOCTpaHEHHUE B IPUPOJE, GPU3NUECKUE
U XUMH4eckue cBoiicTBa. KpyroBopot a3ora B npupojie. AMMHaK, ero ¢pusndeckue
U XUMHUYECKUE CBOICTBa, MoiyueHue M mnpumMeHeHue. Coiu aMMOHHUA, UX
¢uznueckue U XUMHYECKUE CBOMCTBa, mMpuMeHeHHe. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THasl KHUCIOTa, €€ MojJydyeHHe, (U3HUecKue M XUMHUYECKHE
cBoiicTBa (OOmME Kak TPEACTaBUTENS Kiacca KHCIOT U crenuduueckue).
Hcnonp30BaHme HUTPATOB M COJICH aMMOHHMSI B KAUeCTBE MHUHEPATBLHBIX YI0OpEHUIA.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH Cpebl COeTMHEHUSIMU a30Ta (KHCIOTHbBIE
JOK]T1, 3arpsi3HEHUE BO3/AyXa, TOUBHI U BOJOEMOB)

24

®docdop, amwtorpornHeie Momuduranuu docdopa, GU3HMYECKHE W XUMUUYECKUE
cBorictBa. Okcun docdhopa(V) u dpochopHas kucimoTa, PU3NIECKUE U XUMUUECKHE
CBO¥cTBa, mosydeHue. Mcrmonb3oBanue (ocaroB B KayecTBE MHUHEPAIBHBIX
yInoOpeHuit

2.5

O6mras xapakrepuctuka 31emMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIE CTENEHU OKUCICHHS. YTJEepoJ, auIOTpONHble MoAu(UKaInH,
pacnpocTpaHeHue B mpupoje, puandeckrue U XUMHUYECKUE CBOMCTBA. AJCOpOLHUs.
Kpyrosopor yriepona B mnpupone. Okcuisl yriepoga, uX (QHU3MYECKHE U
XMMHYECKHE CBOMCTBA, IEHCTBUE Ha )KUBbIE OPraHU3MBI, ITOJIy4€HUE U TPUMEHEHUE.
DKoJoru4eckre MpoOieMbl, cBsi3aHHble C okcugoMm yriaepoaa(lV); rumortesa
r100aTBHOTO TOTEIJICHHS KITUMaTa; TapHUKOBBIN AP deKT. YropHas KUCIOTa U €€
comu, ux (u3MUeckue M XUMHYECKHE CBOWMCTBA, TOIYyYeHHE U TMPUMEHEHHE.
KauecTtBenHas peakmusi Ha KapOoHAT-HOHBL. Vcmonb30BaHne KapOOHATOB B OBITY,
MEJIMLIUHE, TPOMBILIIIEHHOCTH U CEIbCKOM XO35HCTBE

2.6

HepBOHa‘{aJILHLIC MOHATUSA 00 OPraHUYCCKUX BCHICCTBAX KdAK O COCAUMHCHUAX
yriepoaa (MCTaH, 9TaH, 3TUJICH, alICTUJICH, 3TAHOJI, INIUICPHUH, YKCYCHAaA KI/ICJ'IOTa).
Hx cocTaB 1 XUMHYECKOE CTpPOCHHUC. [ToHsITHE 0 OMOJIOrHYSCKH BaXKHBIX BCIICCTBAX:




KHUpax, OelKax, yrieBojJax — W UX POJM B JKU3HHM YeEIOBEKa. MaTepuasibHOe
€IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCIUHEHUN

2.7

Kpemuuii, ero ¢u3nueckie ¥ XMMUYECKHE CBOMCTBA, MOJyYCHHE W IMPUMEHEHHUE.
Coenunenus kpemHus B npupoje. O0mue npeacraBieHus o6 okcuae kpemuaunsi(1V)
U KpeMHHEBOH kucinote. CHIMKATBhl, UX HCIOJIB30BaHHE B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH. BakHEeHIIMe CTPOUTENbHBIE MaTEpHaNIbl: KEPAMMKA, CTEKIIO,
IIEMEHT, OeToH, kene300eToH. [Ipobiaembl  0€30MacHOrO  MCHOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B NOBCEAHEBHOM KU3HU

2.8

XUMHUYECKUH OKCIEPUMEHT: H3y4eHHE OOpa3loB HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJITHOW KHCIIOTBI; MPOBEJICHNE KAYECTBEHHBIX PEAKIINK Ha XJIOPUI-HOHBI
1 HaOJIIOJICHWE TPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTPaKAIOIMINE (HU3HMUECKHE U
XMMUYECKHE CBOICTBA TaJIOTEHOB M MX COCIMHEHWH (BO3MOXKHO HCIIOJIb30BAaHHE
BHUJIEOMATEpUAJIOB); O3HAKOMJIEHHE C oOpa3lamMu XJOPUJOB (TaJOreHHUI0B);
O3HAKOMJICHHE ¢ 00pa3iaMu cepbl B €€ COeNTMHEHUSIMH (BO3MOKHO MCIIOJIb30BaHHUE
BHJICOMATEpHAJIOB); HAOMIOACHUE Mpollecca OOyrJIMBaHMs caxapa MoJ JeHCTBHEM
KOHIUEHTPUPOBAHHOM CEpPHOM  KHCIOTHI; HM3YYEHHE XUMHYECKHX CBOMCTB
pa30aBiIeHHON CEpHOM KUCIIOTHI, POBE/IEHNE KaueCTBEHHOM peakiuu Ha cyabdar-
MOH W HaOJIo/IeHWe TpU3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHE C (U3UYCCKUMHU
cBOMcTBaMM a3o0Ta, (ochopa W HUX COETUHEHHH (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEpHajIoB), 00pa3iaMu a30THBIX U (POCPOpPHBIX yAOOpEHUH; MOITyIYCHHE,
coOupaHue, pacrno3HaBaHHE W M3Y4YCHHE CBOIICTB aMMuaka; IMpPOBEACHUE
KaueCTBEHHBIX peakUuil Ha HOH aMMOHHUS U (ocdaT-UOH U U3ydeHHe MPU3HAKOB UX
MPOTEKaHUs], B3aUMOJICUCTBUE KOHUECHTPUPOBAHHON a30THOW KHUCJIOTHI C MEIbIO
(BO3MOXHO HCIIOJTH30BaHUE BUJICOMATEPHAIIOB); H3ydeHHue MOJIeNeH
KPUCTAINIMYECKUX pemETOK anMasa, rpadura, QymiepeHa; O3HAKOMIIEHHE C
MIPOLIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a; MOJy4YeHHE, COOMpaHHe, paclo3HaBaHUE U H3ydeHHE
CBOMCTB YIJIEKHCIIOTO ra3a; MpOBEACHUE KAaueCTBEHHBIX peakiuil Ha kKapOoHaT- u
CIWJIMKAT-UOHbl W UW3yYEHHWE TPU3HAKOB UX MPOTEKAHUSA, O3HAKOMJICHHE C
MPOIYKIMEH CUIIMKATHOM MPOMBIIIIEHHOCTH; PeICHUE SKCIIEPUMEHTANIBHBIX 33124
1o TeMe «BakHel1ne HeMeTauIbl U UX COCTUHEHUSD)

Mertaniasl U UX COSIUHEHUS

3.1

OOwiast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHMM MX
noJsioxkeHust B [lepuoanyeckoit cucreme xummuueckux emeHToB .M. MenneneeBa
u cTpoeHus: atoMoB. CTpoeHue MetamioB. Meramnyeckas CBA3b U METaJJIMUecKas
KPUCTAJIIIMYECKAs PEMIETKA. DIEKTPOXUMUYECKUN Psijl HAIIPSHKEHUM METaJIIOB

3.2

dusnueckue M XUMHUUYECKHE CBoOHcTBa MeTauioB. OOmue crnocoObl MOJTydeHHs
MeTayuioB. IloHATHE O KOpPpO3MM METaJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBel (CTanb, YyryH, JIOPaTIOMMHUN, OpOH3a) U MX NMpPHUMEHEHHE B
OBITY M TPOMBILIEHHOCTH

33

H_[eJ'IO‘-IHLIe MCTAJJIbI: IIOJIOXKCHUC B HCpHOI{H‘-IGCKOfI CUCTCEME XHMMHYCCKUX
9JICMCHTOB I[I/I MeHI[eJ'IeeBa; CTPOCHHUEC HX ATOMOB; HAXOKIACHUC B IIPUPOJC.




duznyeckue U XMMHUYECKHE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUabl u
TUAPOKCUABI HATPUS U Kanus. [[puMeHeHune nienoyHbIX METAJIJIOB U UX COEIMHEHUN

34

[Ieno4yHO3EMENBHBIE METAUIBI MAarHUM M KaJIBLIMN: 10JI0KeHKue B [lepuoanydeckoit
cucreme xumuyeckux dieMeHToB JI.MI. MenaeneeBa; CTpO€HHME HMX aTOMOB;
Haxo’KJIeHHE B Ipupoje. PU3N4eCKUe U XMMHUYECKHE CBOWCTBA MAarHus U KaJbIUs.
Baxneiimue coennHeHuss Kaiablus (OKCUA, TUIPOKCUT, con). KECTKOCTh BOABI U
crocoObI €€ yCTpaHeHus

3.5

AmoMuHMiL: nosnoxeHue B [lepuoanyeckon cucteme XumMudeckux ieMeHTos [1.1.
MeneneeBa; CTpoeHUE aTOMa; HAX0KICHHE B pupoie. PU3ndecKkre 1 XMMUYECKUE
CBOMCTBa amOMUHUSA. AMQOTEpHBIE CBOICTBA OKCUA U THAPOKCUAA aTFOMUHUS

3.6

Kenezo: nmonoxenue B Ileproanueckoil cucreme XUMHUYECKHX 3neMeHTtoB [[.M.
MenneneeBa; cTpoeHUE aToOMa; HaX0JIeHUE B npupoje. dusndeckue 1 XuMU4ecKue
cBoiictBa »xene3a. Oxcuabl, runpokcunbl U conu kenesa(ll) u sxenesa(Ill), ux
COCTaB, CBOMCTBA U NOJIy4EHHUE

3.7

XUMHUYECKUHN SKCTIEPUMEHT: O3HAKOMJIEHHE C 00pa3liaMu METAIOB M CIIJIABOB, MX
(bMBUYECKUMHU CBONCTBAMH; U3yUCHHUE PE3yIbTATOB KOPPO3HH METAIIIOB (BO3ZMOYXKHO
WCIIONIb30BAHUE BHUCOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBHUS OKCHIA
Kbl W HaTpUs C BOJOW (BO3MOXKHO WCIIOJIB30BAaHWE BHUICOMATEPHATIOB);
HCCTeIOBaHUE CBOMCTB KECTKOW BOJIBI; MpOIlECcCa TOPEHHUS JKeie3a B KUCIOPOJe
(BO3MOXHO  HCIIOJIb30BAHWE  BHUJIEOMATEPHAIOB); TMPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEAKIIMH HAa MOHBI (MarHusl, Kb, AIIOMUHUS, ITIMHKa, skerne3a(1l)
n xene3a(lll), memu(Il); HabOmromeHne W oOmMHMCAHWE TIPOIECCOB OKpAIIUBAHUS
IJJaMEHW WOHAMHM HATpHs, Kalusd W KalbIsad (BO3MOXKHO HCIIOJb30BAHHE
BHJICOMATEPHAJIOB); ccaea0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS 1
THAPOKCHIA IUHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «Bakneimme
METaJUIBl U UX COCIUHCHHUS

XUMHUSA U OKpy>Karolias cpeaa

4.1

Hosrie MaT€puajibl U TCXHOJOTHUH. BCH_ICCTBa H MaTc€pHralibl B HOBCGI[HGBHOI\/II KHU3HU
JeJloBeKa. XUMHS U 3J0POBEE. be3omacHoe HCIIOIb30BaHNE BEMISCTB U XMMHYCCKHUX
peaKL{I/Iﬁ B 6bITy. HepBaﬂ IIOMOIIb IIPU XUMHUUYCCKUX OXKOT'aX U OTPABJIICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW T'PaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHHE OKpYKarouen
cpenbl IIJIK. Posib XMMUM B peUIEHHWH HKOJIOTHYECKHX IpobieM. IlpupoaHbie
WCTOYHUKU YTIIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, He(Tb), MPOIYKTHI HUX
nepepaboTKH, UX POJIb B OBITY U IPOMBILIUIEHHOCTH

4.3

XHUMHAYECKUMN OKCIICPUMCHT: HU3Y4YCHUC 06pa3u013 MaTepuajioB (CTCK.]'IO, CIlJIaBbI
MCTAJUIOB, ITOJIMMCPHBIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOoOBaHUA

1

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30B0ro
YPOBHSI OCBO€HHsI OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOTI0 00111er0 06pa3oBaHus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O T[I03HABAEMOCTH SBJIEHUH MNpPUPOJbI, TIOHUMAHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XUMHUYECKOM HaykW Kak oO0JacTh COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa O0Omel KylIbTyphl U NPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa B  YCIOBUSAX COBPEMEHHOIO  OOLIECTBA;
ITOHMMAaHHE MECTAa XMMUU CPEIN IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOJax IO3HAHWS, B TOM YHCJIE€ SKCIEPUMEHTAIBHBIX H
TEOPETHUUECKUX METO/IaX UCCIEAOBAHUS BEIIECTB U M3yUEHUS XUMHIECCKUX
peakiuii; yMEHHE HCIOIb30BaTh MOJCIU MJIsi OOBSICHEHUS CTPOCHUS
ATOMOB ¥ MOJIEKYII

1.3

0 cdepax mpoPecCHOHATHHOU NEATeTLHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMECHHBIMHA  TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha  JTOCTH)KCHUSX
XUMUYECKOH HAYKH, YTO MO3BOJUT 00YJArOIIUMCS pacCMaTPUBATh XHMHIO
Kak cdepy cBoelt Oynyimiei npodeccuoHaTbHOU ACSITEIBHOCTH U CIENaTh
OCO3HAHHBII BEIOOP XMMHH KaK POQHIFHOTO MPeIMeTa PH TIepexo/ie Ha
YPOBEHB CpeIHero o0Iero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHYECKHUX 3HAHUU U YMEHUEC IPUMEHATb CUCTEMY
XUMHUYCCKUX 3HaHPII>i, KOTOpast BKIIIOYACT:

2.1

BOXHCHIINEG XHMUYCCKUEC TOHATHS. XUMHYECCKHHM JJICMEHT, aToOM,
MOJICKYJIa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS H
HEOJHOPOJIHASI CMECh, OTHOCUTEIBHBIC aTOMHAsI M MOJICKYJISIpHAsT MAacCCHI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, OKCHI,
KHCJIOTA, OCHOBAHHME, COJb (CpEIHssS), XUMUYECKas PpEeaKius, PEeaKiuu
COCMHCHUS, PEAKIUU PAa3jOKCHHS, PEaKIUM 3aMCEIICHUs, PEaKIUu
oOMeHa, TeTutoBoH 3(h(eKT peakiuu, 3K30- U SHIOTCPMUUYECKHUE PEaKIIUH,
pPacTBOP, MacCOBast IOJISI XUMHUYECKOTO 2JIEMEHTA B COSAMHEHUH, MacCOBas
JI0JISI ¥ TIPOILICHTHAsI KOHIICHTPAIMS BEIIECTBa B PacTBOpPE, SJIPO aToMma,
JNIEKTPOHHBIA CIIOM aroma, aTOMHas oOpOWTadbh, paauyc aroma,
BAJICHTHOCTb, CTEIECHb OKUCJICHUS, XUMUYecKas CBSI3b,
3NEKTPOOTPULATENBHOCTD, MOJIAPHAs M HEMOJISIPHAs. KOBAJIEHTHAs CBA3b,
MOHHAsi CBSI3b, METANIMYECKAsl CBsA3b, KPUCTAUIMYECKAs peHIETKa
(aToMHas1, MOHHAs, METAIJIMUECKasi, MOJIEKYJIIpHAasi), HOH, KATUOH, aHUOH,
3EKTPOJIUT U HERJIEKTPOJIIUT, HIEKTPOIUTUYECKAS JUCCOLMAIUS, PEAKIIUN
WOHHOTO  OOMEHa,  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIIUH,
OKHCJIUTEIh W BOCCTAaHOBUTEIb, OKHCJICHHE U BOCCTAHOBJIEHUE,




AJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBbIe
peaKuru, CKOPOCTh XMMUYECKON peakuuu, karanusarop, 1K, koppo3us
METaJUIOB, CILIABbI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XMMHHU: 33aKOH COXPAaHEHHMS MAacChl,
nepuoauueckui 3akoH .M. MenzeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTaapo

2.3

TEOPUU XUMUU: ATOMHO-MOJIEKYJIIpHAs TEOpHsl, TEOPHS
AEKTPOJUTUYECKON JUCCOLMALINN

Brnanenue ocHOBaMu XMMHUYECKOW IPAMOTHOCTH, BKIIFOUAOLIEH:

3.1

YMEHHE MPaBUIIBHO UCMOJIb30BaTh U3YUYEHHBIE BEIIECTBA U MaTepUabl (B
TOM YHCJIE€ MHUHEpaJIbHbIE YI0OpeHUs, METaJlJibl U CIUIABbl, MPOJIYKTHI
nepepabOTKM  HPUPOJHBIX  HWCTOYHHUKOB  YIJIEBOJAOPOJOB  (yruis,
MIPUPOIHOTO Ta3a, HeTH) B OBITY, CEIBCKOM XO35IIICTBE, HAa POU3BOICTBE
U TMOHMMAaHHME 3HAueHUs >KUPOB, OEIKOB, YIJIEBOAOB Ul OpraHu3Ma
YeJIOBEeKa; YMEHHE MPOTHO3MPOBATh BIIMSHUE BEUIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJI0BEKa U OKPYKAIOIIYIO IPUPOJHYIO CpENy

3.2

YMEHUE WHTETPUPOBATh XWMHUUYECKHE 3HAHUS CO 3HAHHSAMHU JIPYrUX
y4eOHBIX MPEMETOB

3.3

HaJU4He OMbITa pabOThl C Pa3TWYHBIMH MCTOYHUKAMHU WH(POPMAIUU IO
XUMHM  (HayyHass ¥ HAY4YHO-TIOMyJIApHAs JHUTepaTypa, CJIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)
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yMeHHe OOBEKTUBHO OILIEHHBAaTh MH(OpPMAIMIO O BElIecTBaX, UX
MPEBPALLEHUAX U IPAKTUUECKOM MMPUMEHEHUH U YMEHUE UCTIOIb30BaTh €€
JUIS pellieHns yueOHO-T03HABaTENbHbIX 3a/1a4

Bnagenue ocHOBaMHU MOHATUHHOTO ammapara U CUMBOJIMYECKOTO S3bIKa
XUMHH TSI COCTaBJIeHUs (POPMyST HEOPraHUYECKUX BEUIECTB, YpaBHEHUN
XUMHUYECKUX Peakinii; ocHoBaMu xumudeckoil HomeHkiaaTypsl (IUPAC u
TPUBUAIILHOM)

YMmeHue OOBICHATH CBS3b TMOJIOKEHUs 3neMeHTa B llepuoanueckoit
CUCTEME C YHCJIOBBIMHU XapaKTEPUCTHUKAMU CTPOCHHUSI aTOMOB XUMUYECKHX
JJIEMEHTOB (COCTaB M 3apsn sjapa, oOIIee 4YHUCIO 3JIEKTPOHOB),
pacrpefieieHueM JIIEKTPOHOB IO HSHEPreTHUYECKUM YpPOBHSM aTOMOB
HEPBBIX TPEX MEPUOJIOB, KATUS M KAJIbLIUS

HpeHCTaBHCHI/Ie (¢} nepnomzmecxoﬁ 3aBHUCHMOCTH CBOMCTB XMMHYECKHX
QJICMCHTOB (pazu/lyc aToMa, BJIeKTPOOTpI/II_IaTeJIBHOCTB), IMPOCTBIX U
CJIOXKHBIX BC€HICCTB OT ITOJIOKCHUA 3JICMCHTOB B HepnonnquKoﬁ CUCTCEMC
(B MaJIbIX IMEpHUOAax M I'JIaBHBIX noz[rpynnax) " JJICKTPOHHOT'O CTPOCHUA
aToMa

YMmenue kinaccuuIpoBaTh:

7.1

XUMHUYCCKUEC 3JICMCHTHI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCaKIINUN




YMeHue onpeneisrh:

8.1 BAJICHTHOCTH U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB, 3apsi MOHA
22 BUJ XMMHUYECKOM CBSI3M W TUN KPHUCTAUIMYECKOM CTPYKTYphHl B
' COEMHEHUSIX
8.3 XapaKTep Cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKUCITUTEh U BOCCTAHOBUTEIb
9 YMeHue xapakTepru3oBaTh (pU3MUeCKre U XUMHYECKUE CBOWCTBA:
MPOCTBIX BEIIECTB (KUCIOPOJI, 030H, BOJOPOJI, TpaduT, alMas, KPEeMHUH,
9.1 azot, ¢hocdop, cepa, XJI0p, HATPUH, KAJIU, MarHUH, KaablIUi, aTFOMUHHH,
KEJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOpPOB (BOJa, aMMUAK,
XJIOPOBOZOPOJ, CEPOBOAOPOJ, OKCHUABI M THAPOKCHABI MeTamuioB I-1TA
9. rpyn, amoMunus, meau (II), nunka, xxenesa (II u III), okcnasl yraepona
' (IT u IV), xpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CepHHUCTasi, CepHas, a30TUCTas, a30THas, ¢ocdopHas, yroubHas,
KpeMHHueBask KUCJI0Ta U UX COJIH)
MMPOTHO3UPOBATH M XapaKTEPHU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa U CTPOCHHUSA, MPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HUX
' CBOWCTB, BO3MOXXHOCTh TPOTEKAaHUS XHWMHUYECKHX TPEBpAIIEHUNA B
Pa3ITUYHBIX YCIOBUAX
10 YMeHue cocTaBiIsITh MOJIEKYJISIPHbIE U MOHHBIE YPABHEHHUS PEaKIIUii, B TOM
17 (0h) (<
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX XUMHUYECKUE CBOMCTBA M3YYEHHBIX KIACCOB (TPYII)
' HEOPraHMYECKUX BEILEeCTB
10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MEKy HUMU
11 YMeHHe BBIUUCIATH (IPOBOIUTE PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
' JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COSIMHEHUN
11.2 MAaCCOBYIO JIOJIFO BELIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 10 YPAaBHEHUSIM XUMHUUYECKUX PEAKINI U HAXOAUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WX MPOAYKTOB PEaKINH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMU HAy4yHOTO MO3HaHus (HabmrofeHue, M3MEpeHHe,
2.1 AKCIIEPUMEHT, MOJICTMPOBAHUE) MPU WU3YUEHUHU BEIIECTB U XUMUYECKUX
' SIBIICHUW; yMEeHHE cPOpMYIHpOBaTh MpoOIeMy U MPEUIOKHUTh MyTH €€
peuieHus
122 0e30macHOl pabOThl C XUMUYECKUMU BEIIECTBAMH, XUMHUECKON TOCYA0H

1 J1ab0paToOpHBIM 000PYAOBaHUEM




12.3

MpaBwIaMHu 0€30TIaCHOTO OOpAIIeHHs C BEIIeCTBAMU, UCTIOIb3YEMBbIMH B
MOBCETHEBHON JKW3HHU, MPaBWIAMH TOBEJICHUS B IENAX COepeKeHUS
310pOBbSl U OKPYXKAIOIIEH MPUPOJHOM CpeAbl; MOHMMAHUE Bpela
(omacHOCTH) BO3JCHCTBUS HA )KUBBIE OPraHU3MbI ONIPEACIIEHHBIX BEIIECTB,
CIOCOOOB YMEHBIIICHUS U TIPEOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS

13

Hamnumne IMPAKTUYCCKUX HABBIKOB IIIAHUPOBAHUA W OCYIICCTBJICHHA
CICAYIOMUX XUMHWYCCKHUX SKCIICPUMCHTOB!

13.1

U3y4eHUEe M omucaHue (PU3UYECKUX CBOMCTB BEILECTB; O3HAKOMIJICHHE C
(U3NYECKUMU M XUMHUYECKHMHU SIBJICHUSIMH; OTIBITHI, WIUTIOCTPUPYIOIINE
MPU3HAKY IPOTEKAHUS XUMUUYECKUX peaklnuii

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHUs cMecer

13.3

IIOJIy4E€HUE KUCIIOPOJa U U3yYCHHE €r0 CBOMCTB; MOJy4YeHHE BOJOPOJa U
U3Y4YECHHE €r0 CBOWCTB; IOJYYEHHE YIVIEKHCIOTO Ia3a U HU3Y4EHHUE €ro
CBOMCTB; ITOJy4€HNE aMMHAKa U U3YYECHHUE €0 CBOMCTB

13.4

MIPUTOTOBJIEHUE  PACTBOPOB C  ONPEINENEHHOW  MacCOBOM  JI0JeH
PacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHE MHAWKATOPOB (JIakMyca, METHJIOpaHka U (QeHoI(pTaenHa)
JUISL ONIPE/ICIICHNSI XapaKTepa Cpesibl B pacTBOPAX KUCIOT M IIEI0YeH

13.6

HCCIIeIOBAaHUE U OTTMCAHKME CBOMCTB HEOPTAHNIECKHUX BEIIECTB PA3IMIHBIX
KJIaCCOB; M3Yy4YCHHE B3aWMOJICHCTBHSI KHCJIOT C METaJUIAMH, OKCHIAMH
METaJUIOB, PAaCTBOPHUMBIMH M HEPACTBOPHUMBIMH OCHOBaHHSIMH, COJISIMH,
MOJTydeHUE HEPAcTBOPHMBIX OCHOBAHHI, BBHITECHCHHE OJHOTO METaya
IpYrUM H3 pacTBOpa COJH; HCCIEIOBaHHE aM(OTEPHBIX CBOKHCTB
THJIPOKCHUIIOB AIFOMUHUS U IITHKA

13.7

pelieHne SKCIEePUMEHTAIbHBIX 3a1ad 1mo TeMaMm: «OCHOBHBIE KJIacChl
HEOPraHWYECKUX COCIAUHCHHIY; «DNEKTPOJUTHYECKAS THUCCOIHALINS;
«Baxnennne HEMETaJUIBI U UX COSIUHEHU»; «BakHeine MeTamibsl U
X COEIUHEHU

13.8

XHUMHYCCKHE IKCIICPUMEHTBI, WUTIOCTPUPYIOIINE MPU3HAKKA MPOTECKAHUS
peakiuii HOHHOTO OOMEHA; KaUeCTBCHHBIC PEaKIMK Ha TPUCYTCTBYIOIINE
B BOJHBIX pAcTBOpax HOHBI: XJIOPHUJA-, OpPOMHI-, HOAMI-, CyIb(art-,
¢docdar-, kapOOHAT-, CHIMKAT-aHHOHBI, THJIPOKCHUI-HOHBI, KATHOHBI
aMMOHHUS, MarHus, KAJIbIHS, A TFOMUHHUS, Kene3a (2+) u xkenesa (3+), meau
(2+), unHKa
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YmMmenue:

14.1

IMPEACTABIIATD PE3YJIbTAThI SKCIICpUMCHTA B (I)opMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIABJITH OSMIIMPUYCCKUC
3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'IIO)IaeMLIMI/I XUMHUYCCKUMH
SABJICHUAMU W IIPpOLCCCAMHU, MPOUCXOAAINIMMU B MAKpPO- U MHUKPOMUPE,
O0OBSACHSITH MIPpUYNHbI MHOF006p3.3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kona IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 [TepBoHayanbHBIE XUMUYECKUE TTOHATHS
1.1 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei
12 ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB.
' [IpocThie U cIOKHBIE BEIIECTRA.
13 Xumuueckasi ¢opmynia. BaneHTHOCTP aTOMOB XHMHUYECKHX 3JIeMEHTOB. CTemneHb
' OKHCJIEHUS
3aKoOH TIIOCTOSIHCTBA cocTaBa BemecTB. OTHOcUTEIbHAs aToMHas Macca.
1.4 OtHocuTeNbHAsT MOJIEKYJISIpHasE Macca. MaccoBasi 10J1s1 XUMUUYECKOTO AJIEMEHTa B
COEIMHECHNH
15 KomnuectBo BemectBa. Moabs. MonsipHass macca. Momsipaplii 00bEM  Ta30B.
' B3anMocBsI3b KOJMYECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 DU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMUYECKas peakius U €€ MpUu3Haku. 3aKOH
' COXpaHEHHUs MaCChl BEIIECTB. XUMHUUECKHE YPaBHEHUS
’ [Iepnoanueckuit 3akoH u Ilepuoguueckas cucrtema XuMH4YECKHX 3yeMeHToB [[.1.
MenneneeBa. CTpoeHHE aTOMOB
[Tepuonnueckuii 3akoH. [lepmoandeckas cucrtemMa Xumudeckux sieMeHtoB [.U.
2.1 MenneneeBa. Ilepuonsl u rpynmnbl. Ou3nueckuid CMBICT TOPSIAKOBOTO HOMEpa,
HOMEPOB MEPHUO/Ia U TPYIIIHI DJIEMEHTA
Crpoenune aromoB. CocTtaB aToMHBIX dAnep. M3orombl. DnektpoHsl. CTpoeHHE
2.2 JNIEKTPOHHBIX  000JIOYEK aToMOB  mepBbIX 20 XUMHYECKHUX  DIIEMEHTOB
[Tepuonunueckoit cucremsl .M. Menaeneena
3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB XHMHYECKUX D3JIEMEHTOB MEPBBIX TPEX
)3 MepUoA0B, Kaus, Kalblusa (paguyca aTOMOB, JJIEKTPOOTPHIIATEILHOCTH,
’ METAJUTMYECKUX ¥ HEMETAITMYCCKUX CBOWCTB) M MX COCTMHEHHN B COOTBETCTBHH C
MOJIOKEHHEM 3J1IeMeHTOB B [leproandeckoi cuctemMe u CTpOCHUEM UX aTOMOB
3 CrtpoeHue BelecTBa
Xumuueckass  cBsi3b. KoBajmeHTHass  (MoJisipHass W HEMOJISIPHAs)  CBS3b.
3.1 DIIEKTPOOTPUIIATEILHOCTh XUMUYECKHUX JIeMEHTOB. MoHHas cBA3b. MeTamnnueckas
CBSI3b
Tunel  KpuUCTANTUYECKHX  peméTrok (aTOMHas, WOHHAs, MeTaJuIn4yecKas),
3.2 3aBUCHMOCTh CBOWCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOW PEIETKH U BHUAA
XUMHUYECKOU CBSI3H
4 Baxneillnre mnpeacTaBUTENM HEOPraHMYECKUWX BemlecTB. Hemeramisl u  ux
coennHEHM. MeTauibl M UX COSIUHEHUS
41 Knaccudukamuss U HOMEHKIATypa HEOPTaHMYECKHX COEAMHEHUN: OKCHIOB

(coseoOpasyromye: OCHOBHBIE, KHCIOTHBIC, aM(OTEpHBIE) H HECOJe00pa3yroIue;




OCHOBaHUH (wénoun u HEpPacTBOPUMBIE OCHOBAaHU); KHUCIIOT
(xucnopoacoaepkaiue 1 OSCKUCIOPOIHBIC, OJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiel (CpeAHUX U KUCIIbIX)

4.2

dusnuecKkue U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJIOPOJA,
XJI0pa, KUCIOPOo/ia, cephbl, a30Ta, (ocopa, yriaepoaa, KpeMHHs

4.3

®u3nyecKue ¥ XUMUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB-METAJUIOB: JINTUS, HATPHS,
Kajiusl, MarHusi W KaJblUs, AQJIOMUHUS, XKejle3a. OJEKTPOXUMHYECKUH Pl
HaIpsHKEHUH METaJUIOB

4.4

dusuyeckue W XUMHUYECKUE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCETAJIJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOJIOPOJIA, aMMHAKA

4.5

duznyeckue u XUMUYECKHE CBOWCTBA OKCHI0B HemeTailioB: cepol (IV, VI), azora(ll,
IV, V), docdopa(lll, V), yrnepoma(ll, IV), xpemuus(IV). IlomydeHue oxcumaon
HEMETaJJIOB

4.6

Xumuueckue cBoicTtBa okcuaoB: metawioB [A-IITA rpynm, nmnka, meau(ll) u
xeneza(ll, III). [Toxydyenne okcuI0B METAIIOB

4.7

XWMHUYECKHE CBOWCTBA OCHOBAaHMM W aM(pOTEPHBIX THAPOKCHIOB (Ha TMpuUMepe
TUAPOKCHUIOB aTIOMHHHS, JKeJe3a, MHKa). [lomydyenne ocHoBaHUN U aM(DOTEPHBIX
TUJIPOKCHJIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOJIHOM, CEPOBOJIOPOJIHOM,
CEpPHHUCTOM, CEpHOU, a30THOU, ¢GochOpHOH, KpeMHHEBOU, yrosbHOW. OcoObie
XUMHUUYECKHE CBOMCTBA KOHLIIEHTPUPOBAHHOM CEPHOM M a30THOM KuCHOT. [Tomydyenue
KHCIIOT

4.9

OO6mue XuMHUUIeCKHe CBOMCTBA cpeHuX coieit. [lomydenue coneit

4.10

[lomydenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KHUCIOpPOJa, AaMMHAKa,
YIJIEKHUCIIOTO Ta3a B J1adopaTopuun

4.11

[Tonyyenue amMMmaka, CEpHOM M a30THOM KHCIOT B MNpoMmbluieHHOCTH. OOmue
CHOCOOBI MOJTYYECHHS] METAJUIOB

4.12

I'enetnueckas cB3b MCXKAY Kl1aCCaMH HCOPraHUYCCKUX COC,Z[I/IHCHI/II\/'I

XuMudeckue pC€aKuuu

5.1

KJ'IaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKHUX peaKI_II/Iﬁ [0 Pa3/IMYHbIM IIPpU3HAKAM: II0 YUCITY H
COCTaBy Yy4aCTBYIOIIUX B pCaKIIUU BCIICCTB, 110 TCTIJIIOBOMY 3(1)(1)6KTy, 110 U'BMCHCHUIO
CTENCHEH OKHUCICHUS XUMHUUECKUX 3JI€MECHTOB

5.2

TemnoBoit 3pdexT XuMHuyecKoil peakliuu, TEPMOXUMHUYECKUE YPAaBHEHUS. DK30- U
SHAOTEPMHUUECKUE PEAKIHH. TepMOXHUMHUYECKHUE YPaBHEHUS

5.3

OKHCITUTETHHOBOCCTAHOBUTEIILHBIC pcaKkuunun. OKHCIINTEIX W BOCCTAaHOBHTEIU.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHHA. 9J'ICKTpOHHLII71 Oairanc
OKHCIUTEILHOBOCCTAHOBUTEIILHOM peakuumn
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Teopm[ BHCKTpOHHTquCKOﬁ JUCCOLMaIIH. KaTI/IOHLI, AHHOHEI. 3J'IeKTpOJ'II/ITBI u
HEIJICKTPOJIUTBI. CubHBIE | ClTa0bIe SJICKTPOJIMTEI. CremneHb JAUCCoMann

5.5

Peakniun mOHHOTO obMmeHa. YciaoBus MMPOTCKAHUA peaKLII/Iﬁ HOHHOI'O 06MeHa,
IIOJIHBIC U COKpaIJ_IéHHBIC HOHHBIC YPAaBHCHU A peaKLII/Iﬁ




XHUMHS U OKpYKarolias cpena

BemiectBa u  marepuanbsl B NOBCEJHEBHOM JKM3HM 4YeJoBeKa. be3omacHoe

6.1 WCIIOJIb30BAHUE BEIIECTB M XUMHUECKUX peakiuii B maboparopuu u ObiTy. IlepBas
IIOMOIIb IIPYU XUMHUYECKUX 0KOTraX U OTPABJICHUAX
XUMHYECKOE 3arps3HEHNE OKpY)Karolleld cpebl (KUCIOTHBIE 0K/, 3arpsi3HEHUE
[IOYBbI, BO3JyXa M BOJOEMOB), crocoObl ero npenorspaiienust IlpenenbHas

6.2 nonyctumas KoHueHTpauus BemiectB  (ITJAK). Pomp xumum B peuieHuu
HKOJIOTUYECKUX TpoOieM. YcCuieHHe NapHUKOBOTO dddexTa, pas3pylieHue
030HOBOTO CJIOSI
[Ipumenenue cepsl, a30Ta, hocdopa, yriepoaa, KpeMHUS U UX COETUHEHH B OBITY,
MEUIIMHE, MPOMBIIIJIEHHOCTH U CENbCKOM Xo3siicTBe. IIpriMeHeHne MeTalioB U

6.3 CIUIaBOB (CTajb, YyryH, JIOPATIOMUHHMI, OpoH3a) B OBITY U NMPOMBILIUIEHHOCTH HX
coemuHeHui. [loHATHE O KOPPO3UM METAJLIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3UH

6.4 [IpupoaHble HCTOUYHUKH YTIIEBOAOPOIOB (YIOJIb, IPUPOAHBIN Ta3, HEPTH), TPOLYKTHI
ux nepepadoTku (OEH3MH), UX POJIb B OBITY U IPOMBILIIIEHHOCTH
[lepBoHauanbHble TOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHHUSX

6.5 yriaepoja (MeTaH, 3TaH, STHIEH, alleTUIEH, 3TaHOJ, IIMIEPHH, YKCYCHAsl KUCIIOTa).

' [TonsiTe 0 OMOJOTHYECKU Ba)KHBIX BEIIECTBAX: )KUpax, OeiKax, yrieBojax — U UX
POJIN B KU3HU YEJIOBEKA

7 Pacuérsr:

7.1 1o hopMysIaM XUMHYECKUX COSTMHEHUIN

7.2 Macchl (MacCoBOM) JI0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHUYECKUM YPaBHEHUSAM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus: 8-i Kiacc: yriyoJIeHHbIN ypoBeHb: yueOHUK; 1-e n3nanue ['abpuensu
0.C., OctpoymoB WN.I'., CnagkoB C.A. AkiinonepHoe o6miectBo «M3aaTenbcTBO
«IIpocsewenue»

» Xumus: 9-it knacc: yriayOJaeHHbIN ypoBeHb: yueOHUK; 1-e uznanue ["abpuensn
0.C., OctpoymoB WN.I"., CnagkoB C.A. AxunonepHoe o61iectBo «3narenbcTBo

«HpOCBGIIIGHI/IG»

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJA

Xumus. 8 ki1.: KonTponbHbIe U TpoBepodHbIie padboThl K yueOHuKy O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u
ap. - M.: [Ipoda, 2007. Xumus. 9 ki1.: KoHTpoasHBIE 1 IPOBEPOYHBIE PAOOTHI K
yuebHuky O. C. I'abpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A.
A. Ymakosa u np. - M.: [Ipoda, 2010.I"'abpuensu O. C., Bocko6oitaukosa H. I1.,
SAmykoBa A. B. HactonbHas kaura yuurens. Xumus. 8 ki1.: MeToauueckoe

nocodwue. - M.: JIpoda, 2011.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU
MHTEPHET
https://infourok.ru/perechen-cor-po-himii-

2072007.html?ysclid=mtwv4iwg5396284179



http://files.school-collection.edu.ru/dlrstore/64e9fd5Se-e6d4-9¢c25-6169-
62c7eedcfef0/index.htm
http://files.school-collection.edu.ru/dlrstore/1aSbf4a7-£724-43de-22a2-

9b979196313b/index.htm
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