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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIIero o6pasoBaHus (yriayOJEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMsl, MPEACTABICHHBIX
B ®I'OC OOO, c yueToM (enepanpHOii paboueld mporpaMMbl BOCITUTAHHUSL.

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

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCHHMTAHHS M Pa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNUE, €T0 CTPYKTYPY IO
pazgenaMm M TemaM, paclpeaeseHHe 1o KjaccaM, PEKOMEHIYEMYIO
IOCJIEOBATEAbHOCTh  MU3YYEHHS] XHUMHHM C YY4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XUMHUHM — YYHUTBIBAIOTCS
BO3MOYKHOCTH Y4€OHOTO MpeAMeTa B peajlu3aldd TPeOOBAaHUM K IJIaHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-IIO3HABATEJIbHON  JI€ATEIbHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOTO COJep KaHusI.

N3yuyenne XUMHUM Ha YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO ISl BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydalolUXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHWE XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyu4arolerocsi, €ro MpeJCTaBICHUH O MaTepUAIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaAOT (POPMUPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX PEHICHHS TI00ATBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOW, DJHEPIETUYECKOM, IPOIOBOJILCTBEHHOM
po0eM, MpooOJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydeHue xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopMupOBaHUs KYJIbTYPbl IUYHOCTH O0YHAIOIIUXCSA, MX 001Iel U (YyHKIITMOHATLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON  JeATeTbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYIHOTO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
MIPEICTABIICHUA O €UHCTBE PHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM ATAIllOM B
(bopMHpPOBAHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOTUUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HamMpaBIICHUS B OOYYCHMHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

YriyOnéHHbIA Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPraHUYECKOW XMMHUHU, OCHOBOIIOJIAraloOlIUX NpPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYMMBIX IMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojiepkaHus MPOTpaMMbI MO XUMHUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI TTOHATHH 0 XUMUYECKON
peaknun. O0Ge ATH CHUCTEMBI OPTaHW30BAHBI MO MPHHIIUITY ITOCIEIOBATEIHLHOTO
pPa3BUTHS 3HAHUU HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJIIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona /(.M. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

YYEHHSI O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

MPEACTABICHUM 00 SIEKTPOIIUTUYECKON JUCCOIMAIINY BEIIECTB B paCTBOPaX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHBI ASMIIUPUYECKU IOTYyYEHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MTOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS
K JpyromMy W OO0€CIeuMBalOT OOYy4YaroIIUMCS BO3MOXXHOCTh OOBSICHATH U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHWsS MPOTPaMMBI IO  XHUMHH  IPOUCXOJHUT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee H3yUYCHHBIX YUSOHBIX MPEIMETOB: OKPY KArOIITHH
Mup, 6uosiorusi, pusruka, MaTeMaTuka, reorpadus, TEXHOJIOTUsI, UCTOPHSI.

[TporpamMMa oCHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTHpPOBAHA HAa COXpaHEHHE (PYHIAMEHTAJbLHOTO XapakTepa
oOpazoBaHus, crnenuuku y4eOHOTro MpeaMeTa U O0O0ECIeUeHUE YCIEIIHOTO
oOydyeHHsT Ha CJeAylolleM YpoBHE oOpa3oBaHus. B mporpamMme Mo XUMHUH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTHYECKAas HAMPABICHHOCTh OOyUYEHUS XUMUH,
mupdepennmanys  oOydeHus,  BKIIOYArOMias  NpOQUIBHYIO  MOATOTOBKY
OOydJarommMxcss M TMOCJIEAYIONee CaMOOMPEEICHINE B BHIOOpPE HANpPABICHHUS
oOydeHus B NpoPUIbHBIX Kj1accax.



YrnyOnéHHoe uW3ydeHHe XHMMHHM  CIIOCOOCTBYET — pealu3alud  3ajad
po(hecCHOHANBFHOM OPUEHTAIIMU U HAIIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KOKIOMY OOydYaromemycsi NpOsSIBUTh CBOM HWHTEJUIEKTyallbHbIE U TBOPYECKHUE
CIIOCOOHOCTH IIPU U3YYECHHUH YUeOHOTO MpeaMETa, HEOOXOAUMBIE 1JIs1 MPOAOTKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOH ESITEIbHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIONIb30BaHUsI B 00Pa30BATENbHBIX OPTraHU3AlUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpOo(PUIBHOTO) HM3YyYEHHUS OTIACIbHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTI'O 0011IeT0 00pa30BaHMsl.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMON Ha yrJIyOJICHHOM YpPOBHE,
peanu3yrloTcsl B mporecce GopMUPOBaHUS 3HAHUI OCHOB XMMMUYECKON HAayKH Kak
00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, O0JACTH MPAKTUYECKOW JAESITEIIbHOCTH
4eJl0OBeKa M OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. 3ajada y4eOHOTO
MpeIMETa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB U TEOPETHUYECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHPOBO33PEHYECKOTO XapakTepa, fA3blKa HAyKd, B NPHOOUIEHUHM K HAyYHBIM
METOJaM TMO3HAaHUS TPU H3YUYCHHM BEIIECTB U XUMHYECKUX PEaKIUH,
dbopMHpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHUU B Y4YEOHO-IIO3HABATENbHOM U y4eOHO-HCCIIe10BaTEIbCKON
NeATEIbHOCTH, OCBOCHHMHM NpaBWI 0€30MacHOr0 OOpallleHusi C BELIECTBAMH B
MTOBCEHEBHOM KU3HHU.

[enyn u3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYCHHS HA PA3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U O0IIEH KyIbTYPHI.

N3y4yeHne XMMHUM HAPABIICHO HA JTOCTUKEHUE CIEAYIOINX LEJICH:

(GbopMHpOBaHWE HMHTEIUIEKTyaJlbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHUpA, KaK OCHOBBHI JIJIi TOHUMAHUSI XUMUUYECKOM CTOPOHBI
SBJICHUI OKPY>KAIOIIEro MUPa, OCBOECHUE SI3bIKA HAYKH;

MpUOOIICHUE OO0ydYaroluXxcsi K CaMOCTOSITeIbHOM TIO3HABATEIbHOU W
UCCIIEIOBATENbCKOM  JIESITEIbHOCTH, K  HAy4YHbIM  METOJlaM  [O3HaHUf,
dbopMupoBaHEe MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEHN K M3YUCHUIO XUMUU;

dbopmupoBaHue  00me  (PYHKIMOHAIBHOW W €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM 4YHUCJE YMEHUW OOBACHATH U OLICHUBATh SIBJICHUS
OKpPYXAaIOLEro MHUPA, MCHOJIb3YsS 3HAHUS W OMNbIT, NOJyYECHHbIE NPU H3YYECHHH
XUMUH, IPUMEHSITh UX TMPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYIOBON
NEeSATEIbHOCTH;



pa3BuTHE Yy OOy4aloluXcs HWHTEpeca K H3YyUYCHUI0O XHUMHH U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBAlMA K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOIIETO PO U HAITPABICHHOCTH JAIbHEUIIIETO 00yUCHHS;

OCO3HAHHME IEHHOCTH XUMHUYECKUX 3HAHUW B KU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSI SKOJOTUYECKON KYJIbTYphl, HENPUITHE JEUCTBUM, MPUHOCAIIUX BpPE.
OKPYKaIOWIEN CPeJI€ U 3J0POBBIO JIOJIEH;

NpUOOpPETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTHOYEBBIX KOMITETECHIINH ), HEOOXOAUMBIX JJIS PA3TUYHBIX BUIOB JI€SITEIbHOCTH.

Ha yrny6nénnoe n3yuenue yueOHOro npeamMera « XuMus» OTBoAUTCS 1o 136
gacoB B 8 n 9 kinaccax (4 4daca B HEJIENI0), TO €CTh 2 yaca B HEJEII0 3a CUET
obs3aTenbHOM yactu OOIT OO0 u 2 yaca 3a cuét yactu OOIT OO0, hopmupyemoit
y4YaCTHHKaMU 00pa3oBaTelibHbIX OTHOIIeHWH. Bcero 272 wyaca 3a gBa roja
oOyJeHus.



COJAEPXKXAHUE OBYUYEHUA
8 KVIACC

IlepBoHavajibHbIe XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOW AESTEIbHOCTU
yenoBeka. [Ipeqmer xumun. Pons xuMuu B xu3HM yenoBeka. KpaTkue cBenenus 00
HUCTOPUU BO3HHUKHOBEHHS U PA3BUTHS XUMHU. XUMHUSA B CUCTEME HayK. Tema u
BelecTBa. PU3NYECKHE U XUMUYECKHAE CBOMCTBA BEILIECTB. ArperaTHble COCTOSHUS
BemecTB. lIoHsATHE O TEOpPETHYECKMX M SMIMPUYECKHX METOAAX MO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHus 0 Hay4HOM ITO3HAHUU HA SMIIMPUYECKOM
ypOBHE: HaOJIOJICHUE, U3MEPEHHUE, SKCIEPUMEHT, MOJEINPOBAHNE, BBIUMCICHHUE.
[IpencraBieHnst 0 HAyYHOM IO3HAHUU HA TEOPETUYECKOM YPOBHE: Hay4UHbIE (DAKTHI,
npo0iema, rurnoTes3a, TEOpus, 3aKOH.

SA3bik xumMuu. UCTOYHUKY XUMUYECKOU UH(POPMAITUH.

[TonsitTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyeckoi Jnabopartopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JJAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, MPUPOAHBIE BOJIbI, TOPHBIE MOPObI U MUHEpabI. [I0HSATHE O TOMOT€HHBIX U
rereporeHHbIx cMecax. CrocoObl paszneneHus cMeceid. OuncTka BEUIeCTB.

BemectBa M XuMUYECKHE peakUUU. ATOMBI M MOJEKYJBl. XHMHUYECKHUE
aneMeHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. IIpocThie M COKHBIE BENIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumunyeckasi popmyiia. BaleHTHOCTb aTOMOB XMMHUUECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OnpeneneHue BAJIEHTHOCTH 3JEMEHTOB 110
(dbopmynam OMHAPHBIX COEIMHEHUI U COCTaBICHUE (POPMYJT OMHAPHBIX COEAMHEHUI
[0 BAJEHTHOCTU 3JIEeMEHTOB. OTHOCUTENbHAs aToMHasg Macca. OTHOCHUTENbHas
MOJIEKYJISIpHAss Macca. MaccoBasi 10 XMMHUYECKOTO AJIEMEHTAa B COECIMHEHUMU.
Haxoxnenue npocrefimieii opMyIibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmmuecTBo BemecrBa. Moiib. MonsipHast macca. B3auMoOCBsI3p KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BeliecTBa. Pacuersl mo ¢opmMmynam
XAMUYECKUX COE€AMHEHUN. MoJiisipHas Macca cMecH BeuecTB. MonbHas HoJis
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMybl
BEILIECTBA 10 MOJIBHBIM JI0JISIM 3JIEMEHTOB.

@u3N4eCKNe U XMMHAYECKHUE SBICHUSA. XMMHUUYECKasl pEakus U €€ IPU3HAKH.
VYcnoBus npoTeKaHuss XUMHUYECKUX PEaKLMil. 3aKOH COXPAaHEHHUsI MacChl BELIECTB.
AToMHO-MONeKysipHas Tteopusd. KuzHb u aestenpsHocTh M.B. JlomoHOcOBa.
XUMHYECKUE ypaBHEHUS. TUITBI XUMUYECKUX PeaKUUid (COEAUHEHUS, PA3I0KEHHUs,
3aMeleHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.



OKCHEPUMEHTAIBHOE M3YYEHHE BEIIECTB W SBJICHUWA. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TMpaBWjiaMd paboTbl B Ja0OpaTopuud W TpHUEMaMu
oOpareHus ¢ 1a0opatopHbIM 060pyaoBaHueM. V3yueHne u onucanue pu3naecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB W HEMETaJUIOB.
HabGmonenue gusnueckux (IiaBjieHrue BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAllUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
IIPOKAJIMBAHUE METHOU MPOBOJIOKHU, B3AUMOJECUCTBHE COABI WIM MEJIa C COJISHOU
KHUCIIOTOM) siBieHUH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJUYECTBOM 1 MOJIb.
HaGmiogenue u onucaHue TMPU3HAKOB TNPOTEKAHUS XUMUYECKUX PpPEaKIui
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOpPHIOM Oapus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (11) mpu HarpeBanuu, B3auMoI€UCTBUE
xkenesa ¢ pactBopom conu Menu (II). Mzyuenue coco0oB pasnenieHus: cMmecent (¢
IIOMOILBIO MarHura, buabTpOBaHKE, BbI[TApVBAHUE, TUCTUIUISLIAS,
xpomarorpagusi), NPOBEACHUE OUMCTKA IOBapeHHON conu. Habnrogenue wu
ONMCAHNE ONBITOB, WILTFOCTPUPYIOIIMUX 3aKOH COXPAHEHUS MACCHI.

Ba:xkuHeiiue npeacTaBUTEIM HEOPraHMYECKHX BELECTB

[IpencraBnenuss o razax. Bo3gyx — cMech ra3oB. CocTaB BO3ayxa. 3aKOH
ABoranpo. MomsipHblii  00bEM ra3oB. OTHOcHTENbHAss IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BeIecTBa Mo
U3BECTHOM OTHOCHUTENBHON IIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B MpHU
XUMHUYECKUX PEAKIUSAX.

Kucnopon — smeMeHT M mpocToe BelecTBo. HaxokaeHue Kuciopoga B
npupoze, puzndeckre u XMMUYECKHEe CBOMCTBA (PEAaKIIMU TOPEHUSI U OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxkcuabl. [IpuMeHeHue Kuciopona.
CriocoObl Momy4YeHus: KUCiaopoia B 1a00paTOpuu U MPOMBIIUIEHHOCTH. [ToHsTHE O
karanu3arope. KpyroBopor kucinopoga B npupone. O30H — amioTporHas
Moaupukanus kuciaopoa. O30HOBBIN CIIOM, €r0 3HaYSHHE /15 )KUBBIX OPTaHU3MOB.
Paspyuienue 030HOBOTO CI10s1.

TennoBolt 3pdeKT XUMHUUECKOW peakluuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- U DHIOTEPMUUYECKHE peakuuu. TormBo. Mcnonbs30BaHue yriisi U METaHa B
KauyecTBEe TOIUIMBA. 3arps3HeHue Bo3ayxa. [lonstue o mapaukoBoM 3dpdekre.

Bonopon — anemMeHT u mpoctoe BemecTBo. Haxoxnenue Bonopoaa B pUpoze,
buznyeckre U XuMUYECKHE CBOICTBA, MPUMEHEHUE, CIocoOb! mosryueHus. [lonstue
0 KHCJIOTax " cojisix. Mcronp30BaHue BOJOPOa B KAYECTBE TOILJIMBA.

Bona. ®usnueckue cpoicrBa BoAbl. Boma kak pacrBopurenb. PacTBOpBIL.
HacellieHHbIe M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEWIECTB B BOJE.
®dakTophl, BIUAIOIIME HAa PACTBOPUMOCTb TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
Crioco0bl BhIpaKE€HUsI KOHLIEHTPALMKA PACTBOPOB: MAcCOBasl J0JIsSI paCTBOPEHHOTO



BEILIECTBA, MOJIApHAs KOHIIEHTpauus. Poib pacTBOpOB B MPUPOJE U B KU3HU
YEJIOBEKA.

Xumuyeckue cBoiictBa Bonbl. llonsitue 00 ocHoBaHusax. Ilonsitue 006
MHIUKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHennit. Oxcunbl. Knmaccuduxarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIE) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIATypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHMS OKCHIOB. OU3NUECKNE U XapPAKTEPHBIE XMMHUUYECKUE CBOMCTBA OKCUIOB
(B3auMOJIEHCTBUE C BOJIOW, C KUCIOTAMHU U OCHOBAHUSIMU, C IPYTUMU OKCHUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJEPKANIUX KUCIOTaX.
Kucnotel. Knaccudukanumsa kucinor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOEICTBHE ¢ METAJJIAMU, C OKCHUJAMU METAJIJIOB, OCHOBAHUSMH U COJISIMU).
Psan aktuBHoctn MetawuioB H.H. bekeroBa. Ilonmydenme xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapoIHasi HOMEHKJIaTypa OCHOBaHUMU. TpUBHaIbHBIE HA3BaHUSA
ocHoBaHui. Illenoun, ux cBoilcTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KUCJIOTaMH U COJISIMU) M CIOCOOBI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJIyYeHHUs. AMBOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTAMH U IIEI0OUYaMH) U
MOJTyYCHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHas
HOMEHKJIATypa coser. TpuBnanbHble Ha3BaHUs coyiel. PU3NYECKUE U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA HA MpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eHeTrueckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATbHOE U3YUEHUE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OMPEIECICHUE COAEPKaHUS KHCII0pO/ia B BO3IYXE;

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

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

O3HaKOMJIEHUE ¢ 00pa3aMyu OKCUIOB U OMMCAHUE UX CBOMCTB;

MOJIy4eHHe, coOupaHue, pacrno3HaBaHWE W HM3YyYCHHE CBOMCTB BOJIOPOJA
(ropenue);

B3auMoJielicTBIE Bogopoaa ¢ okcuaoMm menu (ID);



UCCIIEJOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHMsI BEIIECTB C  PA3IUYHOU
pPacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEH PACTBOPEHHOIO
BEILECTBA;

IIPUTOTOBJICHHE PACTBOPOB C OMNPEIEICHHOM MOJIIPHOM KOHUEHTPALMEH
PacTBOPEHHOIO BEILIECTBA;

B3aMMO/ICHCTBUE BOJbI C METAJNIAaMU (HATPUEM U KaJIbLIEM);

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBIO UHANKATOPOB;

UCCIIeJOBaHHE 00pa3L0B HEOPTaHNYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3auMoaencTusa okcuaa meau (1) ¢ pactBopoM cepHOI KUCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBUE THIPOKCUIA IMHKA C paCTBOPaMU KHUCIIOT U IIEN0YEN;

pElIeHHEe HKCIEPUMEHTAIbHBIX 33Jady 1o TeMe «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoguvecknii 3axkoH u Ilepumoanueckasi cucreMa XHMHYECKHX
jaemeHTOB /I. U. MenaesieeBa

Crpoenne aTromoB. XuMuueckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
pEaKIuu.

[lepBble TOMBITKM KJIACCU(PHUKAIMKM XUMUYECKHX dJeMeHTOB. [loHsiTHE O
rpynmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TaJoreHaX, MHEPTHhIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(OTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbiTHE [leproanueckoro 3akoHa. Ilepuoanueckas
cucrema xumuueckux sneMeHToB /[[. M. Menneneesa. KopoTkomepuoanas u
JuMHHONepuoaHas Qopmbl Tabmuubl  «llepuoanueckas cucreMa XUMHUYECKHX
sanemenToB /. . MenneneeBa». [lepuoast u rpynnsl (A- u b-rpymibn).

Crpoenue aromoB. CoctaB atomHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTallb. DHEPreTUYECKUEe YPOBHU U MOAYPOBHU
atoma: s-, p-, d-opOuTtanmu. DNEKTPOHHBIE KOHPUTYpallUd U 3JIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuojia u rpynmnsl 3eMeHTa. CTpoeHue 3JeKTPOHHBIX 000JI0YeK aTOMOB
nepBbIx 20 xumudeckux 35meMeHToB [lepuoanueckoi cucremel 1. . Menneneena:
pacnpenesnieHue S3JEKTPOHOB MO HHEPreTUYECKHM YpPOBHSM, MOAYPOBHSIM U
opouransim. Gusznuecknii cmpica [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHUS pajuyca aTOMOB XHWMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCJMHEHUN XMMHUYECKHUX 3JIEMEHTOB B IIEPHOJAX U



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

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

DONEeKTPOOTPULATENBHOCTh XUMUYECKHX JIIEMEHTOB. XHMHYECKasi CBA3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJSpHAs CBS3b, KOBAJEHTHAS HEMOJSIpHAs
CBsI3b, MOHHAS CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOM M MOHHOW CBSA3U.
DNeKTpOHHBIC U CTPYKTYpPHBIE POpMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue n amopdHble BeniecTBa. THUITBI KpUCTAIITNYECKUX PEIIETOK:
MOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeaenaeHue CTeNneHe OKUCICHUS aTOMOB B OMHAPHBIX
coeqMHEHUAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchl
OKHUCJIEHUSI U BOCCTaHOBJIEHMs. OKucIHATENH KW BoccTaHOBUTENN. COCTaBICHHE
YPaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUN U PACCTaHOBKA
B HUX KO3((ULHUEHTOB METOAOM 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHHUE C 00pa3liaMy METAJIJIOB U HEMETAIJIOB,

MOJEJINPOBAHUE CTPOEHUS MOJIEKYJ IpU IOMOIIM PHUCYHKOB, MOJENEM,
AIEKTPOHHBIX U CTPYKTYPHBIX (HhOPMYJT;

NPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIMIMX  HPUMEPBl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX Peakuil (rOpeHue, peakuu pas3ioKeHus, COSTUHEHMS).

MexnpeaMeTHble CBA3H

Peanuzanmss MeXIpeAMETHBIX CBS3€M INPU HM3YyYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK ¥ TIOHATHI, IPUHATHIX B OTAEJIBbHBIX €CTECTBEHHBIX HayKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: SBJIEHUE (IIPOLECC), HAy4HbIN (aKT,
TUIIOTE3a, TEOpUs, 3aKOH, AaHajlu3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTS,
Ha0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®uzuka: sBICHUS NPUPOIbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nyeckue BEIUYMHBI, EAMHMIIBI H3MEpPEeHHs, 00bEM, Macca, arperaTHble
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPDOCHHE
ra3oB, XUIAKOCTEH W TBEPABIX (KPUCTAUIMYECKUX) TEJ, AIEKTPUYECKUN 3apsn,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocuHTes, mporeccbl 0OMeHa BEILECTB.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, MOJIE3HBIE
MCKOIIa€MbIE, TOILJIMBO, BOJHBIE PECYPCHI.

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



9 KJIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHne u yriyOieHue 3HaAaHUN OCHOBHBIX pPa3lleJioOB Kypca 8 Kiacca.
Crpoenne atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHS
noHu3zanuun). [locnenoBaTenbHOCTD 3aNOJHEHUS JIEKTPOHHBIX OpOUTAaNiell aTOMOB
Majbix mepuogoB. OCOOEHHOCTH 3alOJHEHUs AJIEKTPOHHBIX OpOUTanIel aToMOB
OonpmMx mepuoAoB. lleproguyeckas cucTeMa XUMUYECKUX AJIEMEHTOB B CBETE
NPEACTABICHUM O CTpoeHUMM aroma. CTeneHb OKUCIECHHS W BaJEHTHOCTD.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpJIOM, >KUJIKOM U Tra3000pa3HOM
COCTOSIHUM. BHIbI XMMHYECKOW CBS3U: HWOHHAs, KOBAJECHTHas (HEMOJspHasd,
NoJIsipHasA); OOMEHHBIA U JIOHOPHO-aKLENTOPHBIM MEXaHWu3M 00pa3oBaHUs
KOBAJICHTHOM CBA3U.

MexmonexkynsipHble B3auMOAECUCTBUS (BOJOpOAHAsl CBs3b, CUibl Ban-nep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNTMYECKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUSI. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PELIETKU U BUAa XUMUUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKHMX  pEaKuil.
Knaccudukanuss XMMHUYECKUX pEaKUUid MO pa3IMYHbIM MpU3HaKaM (IO YUCIY U
COCTaBY YYacCTBYIOIIMX B pPEaKUWMU BEUIECTB, MO TemIioBoMy 3dexTy, Mo
U3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyroIIHUX BEIECTB).

DNEeMEHThl XUMUYECKON TEPMOIMHAMUKN. DHEPT€TUKA XUMUYECKUX PEAKIIHIA.
TernmoBo#t 3PHEeKT XUMUYECKONW peaKlnHu. DK30- U DHAOTEPMUUECKUE PEaKIIUH,
TEPMOXMMHYECKNE ypaBHEHMS. 3akOH l'ecca m ero cieacTBusa. Beruucienus mno
TEPMOXUMHUYECKUM YPABHECHHSIM.

[ToHATHE O CKOPOCTM XHMHYECKOW peaKUWU. 3aKOH JEHCTBYIOIIUX Macc.
@DaxkTophl, BIAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHUH. DHEPrus aKTUBALWU.
[Tonsitue o katanuze. Gepmentsl. THruOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [Tonstue o
XAMHUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcinoBuss cMemeHus
XUMHYECKOTO paBHOBeCHsA. PaKTOphI, BIMSIOIIKE HA COCTOSHHE XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHUYECKHUX
MpEeBpAIllCHU B PA3IMYHbIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peakiuu. OkucauTenbHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMHUYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJICHUA. BaXHble OKHCIMTENM W BOCCTaHOBUTENW. llepmaHraHar xanus
(xapaktepuctuka). CocTaBieHHe yYpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIMOJIb30BAaHUEM METO/1a SJIEKTPOHHOI0 OajaHca.

DNeKTpoauTHYECKasi Jauccouuanusl. XHUMHYECKUE pEeaKIMd B pPacTBOpax.
Teopus anexTponuTudeckoi nucconuanuu. PactBopenne kak GU3NKO-XUMHUECKUN
nporecc. I[loHaTne o ruapaTax W KPUCTALIOTHApPATAX. OIJIEKTPOJIUTHl U
HEAJIEKTPOIUThl. KaThoHbL, aHWOHBL. MeEXaHU3M AUCCOLMALMM BEIIECTB C
pPa3TUYHBIM BUJIOM XUMUYECKOHN CBsI3U. CHIIbHBIE U c1a0ble AJIeKTpOoauThl. CTeneHb
JNHACCOIMALNK, KOHCTaHTa jJuccounanvu. VoHHOe mnOpou3BEAECHHE  BOJBI.
Bopoponueiii  mokaszarenb. HMHAMKATOpPBL. DJIEKTPOJIUTHYECKAS AUCCOLHMALMS
KHUCJIOT, OCHOBAHUM U COJIEH.

Peakiiun noHHOTO OOMEHa. Y CIIOBHS MPOTEKAHUS PEAKIIUi HOHHOTO OOMEHa.
MonexkynspHele, OJHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoNCTBa
KHCJIOT, OCHOBaHUW M COJieH B CBETE NPEACTaBICHUU 00 HIEKTPOIUTHYECKON
nuccoruanyu. KauecTBeHHbIE PEaKIIMY HA WOHBL.

I'mppoims conen. loHHBbIE ypaBHEHUS TUAPOJIN3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

DKCHEPUMEHTAIbHOE M3YYEHHE BEIIECTB M SBJICHUI: O3HAKOMIICHUE C
MOJICTIAMU KPUCTANIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METALUIOB U
HeMeTasuioB (TpaduTa U anmmMasa), CI0KHBIX BEIIECTB (XJIOPHUIA HATPHS);

MICCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEAKIIMU OT BO3AECHCTBUSA
pa3nuYHBIX (PAKTOPOB;

OTIBITHI, WIUTFOCTPUPYIOIINE 00PaTUMOCTh XUMUYECKUX PEAKIIUIA;

MCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLUUALNAU
KHCJIOT, IIIEJI0YEeH U COJICH;

MPOBEJCHNUE ONBITOB, WIIOCTPUPYIOMINX MPU3HAKH MPOTEKAHUS PEaKIIHii
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BbIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHUE MHIUKATOPOB (J1akMyca, MEeTHIopaHxka u peHondranenHa) ais
ONpPEAEIICHUS XapaKTepa CpeAbl B pACTBOPAX KUCIIOT, OCHOBAaHUN U COJIEH;

MPOBEJCHNUE  OMNBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuid (TOpEHHE, PEaKIIUU PA3JIOKEHUS, COCTUHECHMUS);

pacro3HaBaHWE HEOPTaHWYECKUX BEIIECTB C MOMONIBIO Kauye€CTBEHHBIX
peaKIui Ha VOHBI,

pelieHrne AKCOEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTEbHbIE peakuun», «['maponus conei», «DIeKTpoIUTAYECKAs
JACCOLIUALIHS.

HemeTaJuibl 1 MX COeIMHEHUS



OO6mast xapakrtepuctnka HeMeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTENbHBIE CBOWCTBA HeMeTaIOB. CpaBHUTENbHAS XapaKTEPUCTHKA
COEIMHEHUI HEMETAILIOB.

OO6mast xapakTtepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue u (U3NYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA HAa MPUMeEpE XJIopa (B3aUMOJIEHCTBUE
C MeTaJylaMd, HeMeTalaMH, BOJOH, Imenodamu). Xiopooaopod. CoisHas
KHCJIOTa, XMMHUUYECKUE CBOWMCTBA, IMOJY4YCHHE, MpUMEHEHHE. JlelicTBUE Xjopa U
XJIOPOBOZOPOJA HAa OpraHU3M 4eJIoBeKa. BakHeWIre XJIOpHIbl U UX HaXOKJECHUE B
npupoze. [loHaTre o KuCI0pOoACOAEPKAUX KACTOTAX XJIOPA U UX COJIAX.

VVIA-rpynmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEPHBIE CTEINEHU
okuciieHus. CTpoeHue U pU3nYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBIE MOAU(UKAIIMKM KUCIOPOAa U cepbl. XMMHUYECKHUE CBOMICTBa
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMH, METaJJIJaMU, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHOM Kkuciotamu). CepoBogopoAd, CTpoeHHE, (UUUYECKUE U
XMMHYECKHE CBONCTBA (KHUCIOTHBICE M BOCCTAaHOBHUTEIbHBIC CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTABUTENIM KUCIOTHBIX OKCHIOB. CepHUCTas KHCIOTa U €€ COJIH.
Cepnas kucnoTa, pU3NYeCKue U XUMUYECKUE CBOMCTBA (001IME KaK MPeACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau cepHOM KUCIOThl. XUMUUYECKUE PEAKIUH,
JeXalllue B OCHOBE MMPOMBILUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[TpencraBieHuss 0 XUMUYECKOM MPOU3BOACTBE U CBA3aHHBIX C HUM MPOQECcCHsX.
[Ipumenenue cepHol KUCIOTHI U cylb(aToB. KauecTBeHHbIE peakinu Ha CYIbPUT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U ee COEIMHEHUN B MPUPO/IE.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE
JIOK]IM, 3arpsI3HEHHE BO3/1yXa), CIIOCOOBI €ro MpeI0TBPAILCHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHuEe B Mpupoje, (pusmyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJEHCTBUE C METaJUlaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopot a3ora B
npupoge. AMMHAK, €ro (U3MYECKME M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHE U MOTyYeHHE B TaOOpaTOpUH
Y MPOMBINLUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKLUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu amMMoOHMS, HUX (U3MYECKUE W XUMHUYECKHE CBOICTBa
(pa3ioxkeHHe W B3aUMOJIEHCTBUE CO IeioyaMu), npuMmeHeHue. KadecTBeHHas
peakiusi Ha uoHbl ammoHus. Okeunbl azota (I, 11, IIL, IV, V). AzotucTas kucnora.
A3OTHas KHCIIOTa, €€ MOdy4YeHHe, PU3NUECKUEe U XUMUYECKHE CBOICTBA (00II1e KakK
IpEICTaBUTENS KJacca KHUCIOT M clienu(puyecKue), MpuMeHeHne. XHUMUYECKUe
peaKiuy, JeKalue B OCHOBE MOJYyYEHUS a30THOW KUCIOThI B IPOMBIIIJIEHHOCTH.



Hutpatel u HuTputbl. KauecTBeHHbIE peakiuu Ha HUTpAT- U HUTPUT-AHHUOHBI
XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arPsI3HEHNE BO3/1yXa, IOYBBI U BOJOEMOB).

docdop, atorponHbie Moaudukanuu Gocdopa (6emnbiif 1 KpacHbIi docdop),
bu3nYecKue 1 XuMUYECKUE CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMU, KUCIIOPOJIOM,
rajoreHaMu, KOHUEHTPHUPOBAHHBIMU a30THOM M cepHOM Kuciaotamu). OKCUAbI
docdopa (III, V), dochopras kucnora, Gu3NUeCKHe W XUMUYCCKHE CBOMCTBA,
nonydyenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHust o
rasioreanaax gocdopa (111, V).

[TonsiTe 0 MUHEPATBHBIX yA00pEHUsAX. A30THBIE, PochOopHbIE, KOMIIIIEKCHBIE
yno0peHusi. XUMHYECKOE 3arpsi3HEHUE OKpYKaroUled cpefibl COEIMHEHUAMH a30Ta
u docdopa.

OOwmast xapakTepucTuka 31eMeHToB [VA-rpynnbl. OcoOO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUSI.

VYrnepon, amnorponHeie Mogudukanuu (rpadurt, anmas, dyiiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3aMMOJENCTBUE C METaNIaMU, HEMETalIaMH, KOHLEHTPUPOBAHHBIMU a30THOM U
cepHoil kucnoramu). [lonstue 06 aacopOuuu. Kpyrosopot yriaepoga B mpupoe.
Oxcuppl yriepoaa, ux (Gpu3nueckue U XMMUYECKHUe CBOMCTBA, JCHCTBUE HA JKUBbIE
OpraHu3Mbl, MMOJTYYEHUE U MPUMEHEHUE. DKOJIOrH4YecKue mpoodiieMbl atMochepsl,
cBs3aHHbIE ¢ okcuaoM yriepoza (IV). YronbHas kuciioTa u ee coiu, ux pu3ndeckue
U XUMUYECKHME CBOMCTBA, IoOJyueHHEe U  npumeHeHue. KapOoHatsl,
ruipokapOoHaTel, WX cBolcTBa. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasIbHbBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHEHHUSIX
yriaepoja: yriieBoAOpoabl (MeTaH, 3TaH, THJIEH, alleTHJICH), 3TaHOJI, TJIMLEPHH,
yKCyCHas KucioTa. [IpupoaHbpie UCTOYHUKHU YTIIEBOAOPOJOB (yroJib, MPUPOTHBIN
ra3, He)Th), MPOAYKTHI X NEPEPaOOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJOTMYECKH Ba)KHBIX OPraHMYECKUX BEIIECTBaX — >KUpax, Oeykax,
yriaeBojax — W HUX pOJIM B >KU3HM 4elloBeKa. EJAMHCTBO OpraHMYecKux u
HEOPTraHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmdeckne u XHUMHYECKHE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlaMH, KUCJIOPOJOM, YIJIEpOAOM, TaJIor€HaMu), MOJyYEeHUE U MPUMEHEHUE.
Ponb kpeMuusd B nipupoje u texuuke. Oxeun kpemuus (IV), kpemHueBas Kucuora,
CHJIMKATHI: (PU3HUECKHE U XUMUYECKUE CBOMCTBA, MOTYUYeHHE U IPUMEHEHUE B OBITY
Y IPOMBIIUIEHHOCTH. Ba)kHelre cTpouTeabHble MaTepuaibl: KEpaMUKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. [IpobmeMbr 0Ge30macHOr0  MCIOJB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.



Bbop. Ocobennoctu ctpoenust aroma. OO011ue mpeacTaBieHus 0 GU3NYECKUX U
XAMHUYECKUX CBOWCTBax. bopHas kucmora.

OKCIEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3laMu MPUPOTHBIX XJIOPUIOB (TaIOTEHUIOB);

MPOBEJICHUE ONBITOB, OTPAKAIOIMIUX (U3MUYECKUE M XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

V3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUI-, OPOMUJ- U UOAUA-UOHBI U
HaO0JI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu CEpbI U €€ MPUPOIHBIX COETUHEHMUI;

HaOJIO/IeHHe  Tporiecca  OOyrJiMBaHUS ~— caxapa  IOJ  JICUCTBUEM
KOHILICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4EHUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

IPOBEJCHUE KaYECTBEHHBIX PEAKINM Ha CYIb(UI-, CYIbPUT- U CYIb(PaT-HOHBI
Y HAO0JIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3UUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liaMu a30THBIX U POCPOPHBIX yI0OPEHHI;

HoJlyueHue, coOupaHHe, pacrno3HaBaHUE W M3YUYCHUE CBOWCTB aMMMAaKa,
W3yYEHUE CBOMCTB COJIE aMMOHMS;

MIPOBEICHHE KaYECTBEHHBIX pPEaKUUid Ha MOH aMMOHHUSA, HUTPUT-, HUTPAT- U
(docdaT-uoHbI U U3YUECHHE MPU3HAKOB UX MPOTEKAHNUS;

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

O3HAKOMJIEHUE C MOJENISIMU KPHUCTAJUIMYECKUX PELIETOK anmMasa, rpadura u
dymiepena, ¢ mporeccoM afcopOlUUM PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM IPOTHUBOTa3a;

noJilyuyeHue, coOrpaHue, pacro3HaBaHUE M M3YyYEHHE CBOWCTB YTIJIEKHCIIOTO
rasa;

MPOBEICHHE KauyeCTBEHHBIX pEaKIUid Ha KapOOHAT- M CUJIMKAT-UOHBI U
U3y4YeHUE NMPU3HAKOB UX MPOTEKAHMUS;

M3y4YeHHUE B3aMMHBIX MPEBPAILEHUN KapOOHATOB U TMAPOKApOOHATOB;

O3HaKOMJIEHHE C oOpa3llaMyd MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C
MPOAYKIMUEN CHIIMKATHON TPOMBIIUIEHHOCTH;

pEelIeHNe SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Ba)kHelme HeMeTaibl 1 UX
COEJIMHEHUSD.

MeTtasibl U MX COCAUHEHUSA

Oo1ue cBoiicTBa MeTauioB. O0IIast XapaKTePUCTUKA XUMHUUECKHUX SJIEMEHTOB
— METAJJIOB HA OCHOBAaHUU UX MOJ0XeHuA B [lepuonnueckoi cucteMe XMMUYECKUX
sanemenToB [[. M. MenneneeBa u crpoeHus aroMoB. Mertamuibl A- u b-rpynm.



CtpoeHune NMpoCThIX BEMIECTB — METAIIOB. MeTalinyeckasi CBsI3b U MeTalInuecKas
KpUCTaJUTMUECKas pereTka (MPUMUTHBHAS KyOudecKas, 00bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IJIOTHOYTIAKOBAHHAs). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB METAIIOB OT CTPOCHHS
KPUCTAJUIOB.  DJIEKTPOXUMUYECKUNA PNl  HampsbkeHud  metamwioB.  OOmmume
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl MOJIY4YEHUsS METalIoB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noyiydeHusi MetasuioB. [loHATHE 0 KOPPO3UHU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThHI
ux oT Kopposuu. CiuiaBbl (CTajgb, YyryH, AOpAIIOMUHUN, OpoH3a). [IpumeHnenue
METaJUIOB U CIUJIAaBOB B OBITY M MPOMBIIILJICHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAXOXJECHUE B IPHUPOJE.
duzryeckre U XUMHUYECKUE CBOMCTBA (Ha MpUMepe HATpUsl U Kajus), MOJTydYeHHe.
OKcubl M TUAPOKCUIBI HATPUA U Kaius. [[puMeHeHre menoYHbIX METaIOB U UX
coeMHEHNI. brosornueckast pojap HaTpUs U KaJusl.

[[lenoyno3emenbHblE METAUIBI MarHuii MW KalblMH: IIOJIOXKCHHE B
IIeproanueckoi cucreMe XuMru4ecKkux 3seMeHToB J1. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaxXOXJeHue B npupojac. Ousznuecknue 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeilre coeIuHeHNs Kaablids U Maruus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHe. JKecTKOCTh BOJIbI U CIIOCOORI ee ycTpaHeHus. KpyroBopot
KaJIbLHUs B IPUPOLE.

AJOMUHHIA: TIoJI0keHUE B [lepuoandeckoi cucreMe XMMUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoOeHHME aToma, HaxOXIeHHE B mpupone. Pusnyueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
amtomunus. [I[puMeHeHne aatOMUHNS U €T0 CILIaBOB.

Memannwot b-2pynn

OOmiast xapakTEepUCTHKAa METAUIOB b-rpynm (TMOOOYHBIX  MOATPYIMN):
nonoxkenue B llepuommnueckon cucreme Xxumuuyeckux dimemeHtos . .
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IIpOBajiay AJIEKTPOHA Ha
puMepe CTPOSHUsI aTOMOB XpoMa, MeJii, cepebpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-a71eMeHTOB, CTENMEeHW OKHUCICHHUS aTOMOB B COCJAMHCHHSIX. 3aBHUCUMOCTH
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THUIPOKCHUAOB METAJUIOB OT 3HAUYECHUS
CTEMICHU OKUCIICHHS DJIEMEHTa B COCIMHEHHM (Ha TpUMEpPEe COCIUHEHUN Xpoma).
[TepBoHayanbHbIC NPEACTABICHUSA O KOMIJIEKCHBIX COCIUHEHUSX.

Mens u cepebpo: CTpoeHHE aTOMOB, CTENeHU OKuciaeHus. OOmme KpaTKue
MPEACTABICHUS] O (PU3UYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJIEHCTBHE C KUCIOTAMU-OKUCIUTENSIMU), 00 UX OKCHUIAX, THIPOKCUIAX U



colisix, ux nmpuMeHenuu. [IpeacraBneHus 00 aMMHAYHBIX KOMIUIEKCAaX cepedpa u
Meau. KauecTBeHHBIE peaKIiny Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHuEe aTOMa, CTENEHb OKUCIECHUSA. XapaKTePUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEepHbIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KadecTBeHHbIE pEaKIIMM HA KATUOHBI IMHKA.

Kenezo: cTpoeHHne aTtoma, CTENEHH OKHCIIeHHd. HaxoklieHue B mpupoje.
dusnyecKkue U XUMUYECKUE CBOMCTBA JKelie3a, IpuMeHeHue. buonornyueckas poib
xkenesza. Oxcunapl, ruapokcuasl u conu keneza (II) u xeneza (III), ux cocras,
CBOICTBa U nostyueHue. KauecTBeHHbIEC peakI[uu Ha KaTUOHBI Xkee3a (2+) u xene3a
(3+). Uyryn um cranb — cIulaBel >kene3a. [Ipom3BoJICTBO yyryHa W CTaju.
DKoJIOrHYeCcKHe MPOoOIEMBbI, CBA3aHHbBIE C METAJTYPrUYECKUMU TPOU3BOJICTBAMHU.

DKCINEPUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

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

MOJEIUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4E€HUE B3aUMOJICMCTBUS METAJNIOB C BOJIOW, C pACTBOPAMHM COJIEH U KUCJIOT,
HCCIIEIOBAaHUE TMPOIECCOB AJIEKTPOIM3a pacTBopoB xyopuaa meau (1) m monuna
KaJIMsI, KOPPO3UU METAJIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUJIOB — C OKcuioM yriepoaa (IV) u kucinoramu;

U3Y4YeHHUE CBOICTB KapOOHATOB U THIPOKAPOOHATOB KAJIBLIMS, )KECTKON BOABL;

M3YYEHHE MPOILIECCOB IMOJIYYECHHUS] TUAPOKCUIOB JKele3a, UX XUMHUUYECKHUX
CBOJCTB;

U3y4YeHHUE TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIIUSl, JIFOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJII0/ICHUE U ONMMCAaHWE OKpalllMBaHUs IUIAMEHU MOHAMM HATpUs, Kaaus U
KaJIbIIUS;

uccienoBanne aM(pOTEpHBIX CBOWCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

pelieHre dKCIepUMEHTAIBHBIX 3a/1au 1Mo Teme «BakHelue MeTamibl U ux
COEJIMHEHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOW »KW3HHM 4YeJIOBEKA. BakHeumue
BEIIIECTBA U MaTepHuajbl, 00JaCTH MX NMpUMEHEHHUs. be3omacHoe HCMob30BaHUE
BEIIECTB U XUMHYECKUX peakiuil B ObITy. [lepBasi momMolb npu XUMHUYECKHUX
0KOTaxX Y OTPABJICHUSIX.

HoBsie matepuansl v TeXHOJIOTUA. [[pUHINNBI «3€TIE€HON XUMUW.



OCHOBBI 3KOJIOTMYECKOW TPAMOTHOCTH. XHUMHUSA U 3J0pPOBbE. 3HAUYCHUE
M3Y9aeMbIX XUMHYECKUX JJIEMEHTOB M MX COCAMHCHHH IS (YyHKIIMOHUPOBAHHS
opraHu3mMa 4yesnoBeka. [loHsTre o 3m10poBoM 00pase KU3HU.

XUMHUECKOE 3arpsi3HEHUE OKpYXKaloleh cpefibl. IKOJOTUYECKUE TPOOIEMBI,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPBI, TSKENbIX MeTauioB. [loHsTHE
o [IJIK. Ponp XMy B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCNEPUMEHTAIBHOE HW3YYEHHE BEIIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasliaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepualbl),
ONpENIEIICHNE KHUCIOTHOCTM TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpolecca
00pa30BaHUs KUCIIOTHOTO JO0X/IS, U3yUY€HHUE €Tr0 BO3ACHCTBUS HA MaTEPHUAIIBI.

IloBTOpeHne U 00001IeHNe 3HAHWMH OCHOBHBLIX pa3iejioB KypcoB 8-9
KJIACCOB

[leprognuecknii 3akoH u [lepuoandeckas cucTeMa XUMHYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XUMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, JKUJIKOM U Ta3000pa3HOM COCTOSHUU. Buabl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THMNA KPHUCTAJINYECKON
PELIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccudukanumsa XUMHUECKHMX pEAKIUH 10 pa3IMyHBIM  IpPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTU NPOTEKAHUSI XUMHUYECKUX TMpPEBpaIllCeHU B
Pa3IMUHBIX YCJIOBUSIX Ha OCHOBE TMPEJCTABICHUN XUMUUYECKOWM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponns conent. Peakuuum okucieHus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUMW M COJE€H B CBETE€ MNPEACTaBICHUNA 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesicnpeomemmnuie ceasu

Peanuzaniusi MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U OHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaXx.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHTHS: SBJICHHE (TIPOIECC), HAyUHbIN (akT,
TUIO0Te3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiIacCUUKAIMs, MEePUOIUIHOCTD,
HaOJII0/ICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENIb, TEXHOJIOTHS,
MaTepuabl.

®du3nka: BEMIECTBO, TENO, (PU3MUECKHE BEIUYWHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIJIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEILIECTBA, CTPOCHHE TIa30B, KUJKOCTEH M TBEPABIX (KPUCTAUIMUYECKUX) Tell,
KpUCTAJUTNYECKAs pEIIETKA, SJIEKTPOH, AIPO aTOMa, IPOTOH, HEUTPOH, NOH, HYKJIH/I,



W30TOIBI, KBaHThI, PaJMOAKTHBHOCTh, alib(a-, OeTa- W raMMma-u3IydcHHE,
DIIEKTPUICCKHUI 3apsij, IPOBOJIHUKH, TIOTYITPOBOIHUKH, TUIICKTPUKH, COJTHCUHBIN
CIIEKTp, pa3ioKeHue O0eIoro CBeTa B CIEeKTP.

Buosnorus: skocuctema, 6rocdepa, GOTOCHHTE3, IPOIIECChl 0OMEHA BEIIIECTB,
MHUHEpAIbHBIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MAaKpO3JICMEHThI, IHTATEIbHBIC
BEIIECTBA.

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

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIBCKOXO3SHCTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTHH AJICKTPOHHON MTPOMBINIJICHHOCTH, HAHOTEXHOJIOTHH.



TJIAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI TTO0 XVMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAaMMbl OCHOBHOIO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOYyYeHHsS XUMHHU B €IUHCTBE Y4eOHOM H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTebHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIMOHHBIMUA POCCUNCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu TMOBEACHUS U
CIIOCOOCTBYIOT —TpoIleccaM CaMOINO3HAHUS, CaMOPA3BUTHS M  COIMAIM3AIUU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAllMd U
paclIMpeHne ONbITa ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIECHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACIIEIMI0, TOHUMaHWE 3HAYCHUsI XUMUUYECKON HaAyKu
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IIeCTBa, B pa3BUTHUU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpasKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COLMAIbHBIX HOpPMax MW MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHHN B KOJUIEKTUBE, TMPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO ¥ B3aUMOTIOMOIIM B MpoIiecce YIeOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OLICHMBATh CBOE TMOBEJICHHE U TOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) GpopMmupoBaHUSsI HEHHOCTH HAYYHOTO MO3HAHUA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHHE [ICHHOCTH HAYYHOTO MO3HAHUS JIJI PA3BUTHUSI KaXKJIOTO YEIOBEKA U
MPOU3BOJIUTENIBHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MECTa HayKu «XUMHUSD» B
CUCTEME Hay4HBIX TMPEACTABICHUNA O 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOIbI,
B3aUMOCBSI3SIX YEJIOBEKA C TPUPOJHOM U TEXHOJIOTMYECKOMN CPeoi;

MO3HABaTElIbHAsI MOTHBAllUg W MHTEpPEC K OOYYEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIIEIOBATEIHCKOM



JESTEIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAaIpaBJi€HHs W YPOBHS JajbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUSA KYJbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS alKOT0Msl, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COOJIIOJIEHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMU BEIIECTBAMH B YUYEOHBIX U )KM3HEHHBIX CUTYyAIIUSX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMHUpOBaHNE LIEHHOCTHOI'O OTHOILUEHUS K TPYIOBOM AEATEIbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIEI0BATEIbCKON ACITENbHOCTA KaK
BBICOKO BOCTPEOOBAaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BuUTHE HHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIE K
npogeccusiM HaydyHOU cepbl, 0CO3HAHHE BO3MOXKHOCTU CaMOpeaIu3ali B 3TON
cdepe;

6) K0JI0rH4eCKOro BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHUS K MIPUPOJE KaK UICTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSI TOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBHMA ISt
OKpYXaloLlEel cpe/ibl; 0CO3HAHUE II100aTBbHOT0 XapaKTepa HIKOJIOTHYECKUX MTPoOIeM
U IIyTel UX peleHus; CHOCOOHOCTh MPUMEHSATh 3HAHUsI, TOTydaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3aJay, CBA3AHHBIX C OKpYXKalolled Cpefoi; aKTHBHOE
HENPUATHE JEUCTBUN, IPUHOCSIINX BPEd OKPYKAOUIEH CpPene; OCO3HAHUE CBOEHU
pOJIM Kak TpaxKAaHUHA W TMOTPEOUTENE B YCIOBHUSX B3aMMOCBSI3U MIPUPOJHOM,
TEXHOJIOTUYECKOW M COUHUAIBHOW CpEeN; TOTOBHOCTh K YYaCTHIO B NMPAKTHYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABICHHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3ynbTaThl 0O0YYarOMIMXCS, OCBOMBIIMX MpPOTpamMmy IO
XUMHUH OCHOBHOTO 00II1ero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKMPEAMETHBIX) TIOHATHH, OTPaXKAOIIIX
MaTepuajJbHOE E€IUHCTBO MHpa M Mpolecc IMO3HaHUs (BEIIeCTBO, CBOWCTBO,
SHeprusi, sSBJICHUE, HAy4yHBbIH ()aKT, 3aKOHOMEPHOCTb, TMIOTE3a, 3aKOH, TEOpPHUs,
HaOJI0/ICHUE, U3MEPEHUE, UCCIIEI0BAHUE, SKCIIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU JCUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMH,  PETYJISTUBHBIMH),  B@XHBIMU  JUIi  TIOBBILICHUSA
3¢} (HEKTUBHOCTH OCBOCHHS COJEpXKaHUS Y4eOHOro mpeamMera, (OpMUPOBAHUS



KOMIIETEHLIMM, @  TaKXKe  IPOEKTHO-UCCIENAOBATENbCKOU  JEATEIBHOCTU
oOyJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIh30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPaKTHKE.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

Bba3oBnle Jjornueckue a1eiicTBUA:

YMEHUS HWCIOJb30BaTh MPHUEMBI JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWM: PACKPHIBATH CMBICT XUMHUYECKUX TOHITHIA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIM3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBAaHUS JUIS KilacCupuKanmu U
CHUCTEMATU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIINil; YCTaHABIINBAThH
IPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JEAYKTHBHBIC, TI0 aHAJIOTHH ); peJIaraTb KPUTEPUN
Y BBISBIISITH OOIITHME 3aKOHOMEPHOCTH M IMPOTHBOPEYHS B M3y4aeMbIX Ipolieccax U
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS IMPUMEHSATH B IPOIECCE
MO3HAHUS MOHSTHS (MMPEIMETHBIE U METAPEIMETHBIC ), CHMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUHU, TTPEOOPA30BLIBATH MOJICILHBIE TIPEACTABICHHS —
XUMHUYCCKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHEHHUE
XUMHYECKOHN pPeakIy — IIPH PEIICHUH YYeOHBIX 3a/1a4; C YYeTOM dTHUX MOICIbHBIX
MPEACTABICHUA  XapaKTepH30BaTh M3y4YaeMble XHMHYCCKHE BEIISCTBA U
XUMUYECKUE PEAKITUU.

ba3oBble wucciaenoBareJbCcKue AeHCTBUS (METOABI HAYYHOIO IO3HAHUSA
BeIleCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBJICHWM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIIHCKOM ISATSTLHOCTH;

YMEHUSI HCIOJH30BaTh TOCTABJIICHHBIC BOIMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITCIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsTh IMEb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHHIO MTPOOJIEMBI; TIPEJIaraTh OMUCATEIBHYIO HIIH OOBSICHUTCIIBHYIO THITOTE3Y
U OCYIICCTBJISITH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPECHHS HEOOXOIMMBIX
1apaMeTpoOB, BBIYUCICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TIPOTHO3UPOBATH PE3yJIbTATHI,
dbopmynrpoBaTh 0000IIEHNUST ¥ BBIBOABI MO PE3yibTaTaM IMPOBEIACHHOTO OIIBITA,
HCCIICIOBAHUSI, COCTABIISITH OTYET O MPOJICIaHHON paboTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(GOpPMAIUU (HAyIHO-

MOMyJIsipHAsl JIUTEpPATypa XUMHYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTEepHETa); aHAMM3UPOBaTh MHPOPMAIIMIO U KPUTUYECKU OLICHUBATH €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHGOpPMAIIMIO, 3HAYUMYIO I pEIIeHUs y4eOHOW 3aJauu; yMEHHUS NPUMEHSTh
pa3inuHble METOAbl M (POpMYIMpPOBaTH 3alpochl IpPU TIOUCKE U OTOOpE
uHpOpMalluy, HEOOXOIMMOWN il BBINOJIHEHHUS Y4YEOHBIX 3a/ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH M Pa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIBHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHpopMaluu (cxembl, rpaduku, AUarpaMMbl, TaONMIBI, PUCYHKH U Jpyrue
(GOopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN S3bIK B KAaue€CTBE CpENCTBAa pabOThI C
XMMHUYECKON HH(OpMAIMe; TNpPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUHN):

MPEJCTABIATh TMOJYUYEHHbIC PE3yJIbTaThl MO3HABATEIBLHOM NESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTyNaTh C MPE3CHTaIUCH
pE3YNIbTaTOB BBHITIOJIHEHUS] XUMHUYECKOTO OKCIEpUMEHTa (MCCIeI0BaTeIbCKON
7a00paTOPHOM MJIM MIPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJ€ JUaiora u
(WJIM) TUCKYCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeéMOW TeM€E M BBICKA3bIBATh UJIEH,
dbopMyIUpPOBATh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTpyAHUYECTBA (TPYIOBas KOMMYHHUKAITH):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIHIIO
COBMECTHOM pabOThl, OMPEACNISITh CBOIO POJIb, paACHpEleisaTh 3aJaud MEXIY
YJICHAMH TPYNIBI, BBIIOJHATh CBOIO YacThb pPAOOTBhI, KOOPAMHUPOBATH CBOH
JNEUCTBUS C JACHCTBUSAMH JPYTUX UICHOB KOMAHBI, ONPEACIATh KPUTCPHUH TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHOW pabOTHI; pemiaTh BO3HUKAIONIUME MPOOJIEMbI Ha
OCHOBE ydeTa OOIWX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
oOCyXJeHnu, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJICUCTBHSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PErYJIATUBHBIMUA HCﬁCTBHﬂMH
BKJIIOYACT pPa3BUTUC CaAMOOPraHMn3ali, CaMOKOHTPOJIsI, CAMOKOPPCKIWHU, B TOM
YUCJIC:



YMEHUSI pellaTh y4eOHbIE M MCCIIEIOBATEIbCKHE 3a/Jaud: CaMOCTOSTEIbHO
BBIOMPATh CHOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOW WU
UCCIIEIOBATENbCKOM 3a1aU; HA OCHOBE MOJyUYEHHBIX pPe3yIbTaTOB (POPMYINPOBATH
00OOIIEHUsI W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTH CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3yipTaTaMH, OCYIIECTBISATh CAaMOKOHTPOJIb JESTEIBHOCTH; KOPPEKTUPOBATH
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHA OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIEee COJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOI0 YPOBHS, COTJIACOBAHBI MEXITY CO0OiA,
YTO IMO3BOJISIET PEAM30BBIBATh YIIIYOJIIEHHOE U3YYEHUE KaK B paMKaxX OTICIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alud WHAUBUAYAJIbHBIX 00pa3oBaTEIbHBIX
TPAeKTOPUiA, B TOM UYHUCJI€ UCTOJB3Yysl CETEBOE B3auMOJIecTBUE opranu3anuu. [lo
3aBEpPILICHUM pealu3alyyd MporpaMMbl YIUIyOJIEHHOTO YpPOBHS OOywaromuecs
CMOTYT JIeTajbHEE OCBOUTH MaTEpHall, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSATUHN U
METOJIOB, PEIIaTh 3a/1a4r 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYaIOIIMMHUCS HAayYHBIX
3HaHUM, yMEHUU U crIOCOOOB JIEUCTBUH, crielUPUUECKUX JIJIsl TPeAMETHON 001acTu
«X¥WMHM»; OCHOBBI HAYYHOTO MBIIIJICHUS; BHIBI JCSITCIBHOCTH IO TOTYYEHUIO
HOBOTO 3HAaHWS, €ro WHTEPNIpeTaldy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sMUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0OECTeUYnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYYEHHMSI Ha CJIEIYIOIIEM YPOBHE 00pa30BaHMUS.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopmMupoBaHb
CJICYIOIINE MPEAMETHBIC PE3yIbTaThl U3YYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IIOHSTHW: aTOM, MOJIEKYJa,
XAMUYECKUN BJIEMEHT, METAJUI, HEMETasJl, aJUIOTPOIHs, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJICKYJIsIpHAsg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTh Ta30B, OKCHJI, KHCJIOTa, OCHOBAHUE,
colib, amMOTEepHBI OKCcHA, aM(pOTEPHBIA THUIPOKCHI, XHUMHYECKas pPEeaKIlus,
KJIaccuUKaIys peakivii: peakiud COCIUHEHUS, PEaKIUU Pa3I0KeHUs, PeaKIuu
3aMeIIeHUs, PeaklMu OOMEHa, 3K30- W JHJAOTEPMHUYECKHE pPEaKIIMH; TEIIOBOM



ahdexT peakuu; SAPO aToMa, ICKTPOHHBINM CIIOM aroMa, aTOMHAas OpOWTAb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHasi CBf3b, HWOH, KAaTHOH, AHWOH, pAacTBOpP, MaccoBas JOJs BELIECTBA
(mporieHTHas KOHILIEHTpAIMsl) B pacTBOpE, MOJIIpHAs KOHIICHTpAllMs BEIlecTBa B
pacTBOpe; AIEKTPOOTPUUATEIBHOCTh, CTEIEHb OKHUCIICHHS, OKHUCIUTEIN U
BOCCTAaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OanaHca;

WJUTKOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMUYECKHUX MOHITUI U IPUMEHSATH
3TU MOHATHUS MIPU ONMCAHUY BELIECTB U UX MPEBPAILLICHHUII;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUs (POPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENEHb OKUCJCHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAIJICKHOCTb
BELIECTB K OINpEIEeIEHHOMY KJacCy COeIUHEHUH o (opMyiaM, BUIbl XUMUUECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COETMHEHUSX;

pacKphIBaTh CMBICH 3aKOHOB COXPAHEHUsI MacChl BELIECTB, IOCTOSHCTBA
cocraBa, llepmonnueckoro 3akona /J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpHH, 3aKOHA ABOTAJpPO U €ro CIEACTBUM, NPEACTABICHUI O HAyYHBIX METOAAX
NIO3HAHHSA, B TOM YHUCJIE OSKCHEPUMEHTAIBHBIX M TEOPETUYECKHX METOIAX
MCCJIEIOBAHMSI BEIIECTB U U3yUYECHUS] XUMUYECKHUX PEaKLUid;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJNYECKOM 3aBHCHUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX N0JIokKEeHUS B [lepuonnueckoii cucreme:

OIKCHIBaTh U XapaKTepu30BaTh Ta0IMuHy0 Gopmy [leprnoauueckoii cuctembl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y, «Maibie nepuoaby U «O0JbIINE EPUOIBDY;

COOTHOCUTh 000O3HAuU€HUs, KOTOpble MMeIOTCs B Tabnuue «llepuonnueckas
cucremMa xumuueckux oanemeHtoB Jl. WM. MeHnneneeBay, ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHMYECKHX 3JIEMEHTOB (COCTaB U 3apsij
a1ipa, 00IIee YUCIIO0 AMEKTPOHOB U PacHpeIeICHUE UX O JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b TMOJOKEHUS HyeMeHTa B llepuoguueckoil cucreme c
pacnpenesieHueM 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaISIM aTOMOB MEPBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOpPraHMYECKHE BEIIEeCTBa,
XUMUYECKHE peaklnu (10 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 110
TeroBoMy 3G DexTy);

XapaKTepU30BaTh (OMUCHIBATh) PUINYECKUE U XUMUUECKHIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILIECTB: KMCJIOPOa, BOJOPOAA, BOJAbI, OOLIME XUMUYECKHE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHUW M COJI€H, T€HETUYECKYIO CBA3b MEXIY HHUMH,



MOATBEPXKJAsi TMPUMEpPAMH  MOJICKYJSPHBIX  YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

OMMMCHIBATh POJIb KHUCJIOPO/a, BOJOPOAA M BOJABI B MPUPOJIHBIX MpoIieccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACIAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX NPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSMHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO JJIEMEHTa 1Mo (opMysie COCAMHCHHS, HaXOIUTh
MIPOCTEUIITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HIIM MOJIBHBIM JIOJISIM 3JICMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBAa B PACTBOPE, MOJSIPHYIO KOHIEHTPAIMIO BEIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKOMN peaKIuy;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICIUTEIHLHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3AIMIO, KIAaCCU(UKAIIUIO, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakinii, €eCTECTBEHHO-HAYYHbIE METOJIbl TO3HAHUSA — HAOJIOJIEHHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIEPUMEHT (pEaIbHbId U MBICICHHBIM) — JJI1 OCBOCHUS
y4eOHOTO COIepKaAHUS;

PacKphIBaTh CYITHOCTH MPOIIECCOB OKUCIICHUS U BOCCTAHOBJICHHUSI, COCTABJIATh
ypaBHEHUSI TPOCTHIX OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (MeToAoM
AJIEKTPOHHOTO OasiaHca);

yCTaHABJIMBATh CBA3UM MEXKIYy peajbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, MTPOUCXOASAIIMMH B MaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOpa3us BEMIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHHSIMHU
JIPYTUX YYeOHBIX MPEIMETOB;

cOOJTI01aTh MpaBuIia 6€30macHoO PabOThI B JIAOOPATOPHUH MPU HUCTIOTH30BAHUH
XUMUYECKOH MOCY/IbI 1 000PYI0BaHUS, a TAK)KE IMPABHJIa OOPAIICHHUS C BEIECTBAMHA
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBITIOJHEHUS JIA0OPATOPHBIX OIBITOB |
MPaKTUYECKUX paldOT MO MOJYyYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BolopoJia ¥ KUCJIOPO/ia), MPUTOTOBIIEHUIO PACTBOPOB C OIMPEICICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3a7a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COSTUHEHUI;

JEMOHCTPUPOBATh  BJIQJCHHEC OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH,
BKJTFOYAFOITICH YMEHHUS 0€301acHOTO 0OpaIeHus C BEMIECTBAMU, HCTIOIb3YEMBIMU B
MOBCEHEBHOM KXU3HM, a TaK)KE 3HAHUE TPaBUJI MOBEJCHUS B IESAX COCpEKEHUS
3JI0POBbBSI 1 OKPY>KAIOIICH CPEIbI.



K xonmy oOyuenus 6 9 knacce y oOywaromerocss OyayT chopMupoBaHbBI
CJICYIOIINE MPEAMETHBIC PE3yJIbTaThl U3YYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

PACKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATHN: XUMUUYECKUN 3JIEMEHT,
aTOM, MOJIEKYJla, HOH, KaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKas peaklus, TeIIoBOM 3((EeKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHUECKAS] TUCCOLMALNS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 COJIe, OOpaTHMble M HEOOpaTHUMbIe peaKluu,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMHM, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHHUE W BOCCTAaHOBJICHHME, OAJIEKTPOJU3, aIoTponusi, amM(pOTEPHOCTD,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAS, METAJUINYECKAsl), MEKMOJIEKYISIPHBIE
B3aUMOJEHCTBUS (BOIOpOAHAsl CBs3b, CUJIbl BaH-aep-Baanbca), KOMILJIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IpaHELIeHTPUPOBAHHAS KyOuueckas,
reKcaroHaJibHasl IJIOTHOYNMAKOBaHHAsA), KOPPO3US METAJUIOB, CIUIABBL, CKOPOCTH
XUMHUYECKON peaklny, KaTalau3, XUMUYECKOE PABHOBECHE, JIEMEHTHl XUMUYECKOM
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTHYeCKUX ocHOB xumuu; [1/IK;

WUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMUYECKUX MOHSATUH U PUMEHSITh
9T MOHSTHS PY OMUCAHUU BEUIECTB U UX MPEBPAIICHHUI;

UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JUIsl COCTaBJI€HUs (POPMYJI BELIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COEJIMHEHUSAX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy CO€IUHEHUN 1o (opMynaMm, BHUAbI XUMHUYECKOW CBSI3M (KOBAJICHTHOM,
VOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSAX, 3aps HOHA 110
XUMHUYECKON (opmyre, XapakTep Cpeabl B BOJHBIX PacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUTl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATH €r0 MOHUMAaHUE:

OIKCHIBATh U XapaKTepu30BaTh Ta0IMUHY0 Gpopmy [leproanueckoit cucTemMbl
XUMHUUYECKUX DJIEMEHTOB: pa3INyaTh MOHATUS «A-Tpynna» U «b-rpynmnay, «mamsie
NEPUOJIbI» U «OO0NbIINE IEPUOIBIY;

OOBSCHATH CBA3b MOJOXKEHUsSI dneMeHTa B llepuoguyeckoit cucreme c
pacnpesneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, IOJYPOBHSIM U
opOUTaISIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;

BBIIETISITh OOIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB U HX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUJIOB) B Mpejesiax MaJlbIX MEPUOJI0B M TJIABHBIX MOJTPYIIL C
Y4E€TOM CTPOEHHUSI HX aTOMOB;



PacKpbIBaTh CMBICI TEOPHUH JICKTPOJUTHUECKON JUCCOLMALINY, 3aKoHa ['ecca
U €ro CIEICTBUI, 3aKOHa JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH HM3MEHEHUS
CKOPOCTH XHMMHUYECKOW pEaKIuu, HampaBlCHUS CMENICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TerIoBoMy 3(deKkTy, Mo arperaTHOMY COCTOSHHIO PEAareHTOB, MO0 W3MEHEHUIO
CTENEHEH OKMCIEHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YaCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUH, MOATBEPKIas 3TO ONMUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX ¥ HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIMINX XUMHUYECKHIX
peaKIuu;

COCTaBIISAITh YPABHEHUS: DJIEKTPOJIUTHUUECKON JUCCOUALINN KUCIIOT, HIEI0Yen
Y COJICH; TIOJIHBIC U COKPAIIEHHbIC YPABHEHUSI pEaKIIMii HIOHHOTO 0OMEHa; peakIui,
MOATBEPAKAAIONIUX CYIIECTBOBAHUE T'€HETUYECKOM CBS3UM MEXKIY BelIeCTBaMU
Pa3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh MPOLECCOB THUIPOJIHM3a COJEd MOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIIMil, CYITHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  TOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajaHca ATUX PEaKIIUif;

MPEICKA3bIBATh XapaKTEP CPEeIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTEePU30BaTh (OMUCKHIBATh) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOa, 030H, rpaduT, anmas, KpeMHui, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KA, MarHUi, KaJabllUi, aTIOMUHUH, )KeJe30, Me/lb, IMHK, CepeOpo)
U 00pa30BaHHBIX UMH CJIOKHBIX BEIIECTB, B TOM YHUCJE UX BOJHBIX PaCTBOPOB
(aMmMHaK, XJI0pOBOJOPO, cepoBOOpoa, okcuasl yraepoaa (II, IV), kpemuus (IV),
azota (I, II, III, IV, V) u docdopa (III, V), ceprr (IV, VI), ceprucras, cepHas,
azoTHasi, (pocdopHas, yrojbHas, KpeMHHEBasT KUCIOTHI, OKCHIbl U THUIPOKCHUJIBI
metamuioB [A-IIA-rpynn, amomunus, meau (1), nunka, sxenesa (I u 11D));

MOSICHATh COCTaB, OTIEIbHBIE CIIOCOOBI MOJYYEHHUS U CBOMCTBA CIIOMKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHl XJIOpa, a30THCTasi, OOpHas, yKCycHas
KHUCIIOTHI U UX coyin, Tamorenuibl kpemaus (IV) u ¢pocdopa (III u V), okcun u
ruapokcu xpoma (I1I), mepmanranaT kanus;

OMUCHIBATH POJIb BAXKHEHIIINX U3y4aeMbIX BEILIECTB B MPUPOIHBIX Mpolieccax,
BIIUSIHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHUE B PA3IMYHBIX OTPACIISAX IKOHOMHUKH,
MCIIOJIB30BaHuUE JIsl CO3/IaHUSI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHIA;

MPOBOJAUTH PEAKIMU, MOATBEPKIAIONINE KaueCTBEHHBIM COCTaB Pa3IUYHBIX
BEILECTB, PACIO3HABATh OMBITHBIM MYTEM COJAEp>KAlIUEcs B BOJHBIX PacTBOpPax



MOHBI: XJOpUA-, OpoMHI-, MOAUI-, cylbdar-, (ocdar-, kapOOHAT-, CHUIHKAT-,
cynabGuT-, CynbUa-, HUTPAT- U HUTPUT-UOHBI, TUIPOKCHUI-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IMHKA,;

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEMIIIMX M3y4aEMBIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTh MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUN B PA3IUYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKOH KHHETHKU U
TEPMOIMHAMHUKHU;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJIO XUMHUYECKOTO 3JIEMEHTAa B
COCIMHEHHH, MOJISIPHYIO KOHLEHTpPALMI0O BEUIECTBA B pacTBOpPE, HAXOJIUTh
npocTeiiyto GopMyily BELIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJNUTH PACUETHI MO YPABHEHUSAM XUMHUYECKHX PEAKIHMd C YI4ETOM HEeAOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTAa, 3HAYEHHS TEILIOBOTO
s dekra peakiyu, onpeaesisiTh COCTaB CMECEil;

co0uro1aTh MpaBuiia 6e30nacHoOi paboThI B JIaOOPATOPUH TP UCIIOJIB30BaHUN
XMMHYECKOH OCyAbl U 000PYI0BaHMsL, a TAK)KE MpaBuiia oOpallleHus ¢ BeleCTBaMu
B COOTBETCTBMHM C WHCTPYKIMSMHU BBITIOJHEHHs] JIA0OPATOPHBIX OTMBITOB U
NPaKTUYECKUX paldOT MO MNOJYyYEHUIO U COOMPAaHUIO Ta3000pa3HBbIX BEIIECTB
(aMMMaKa M yTIeKUCIIOro ra3a) U peleHUI0 SKCIIEPUMEHTANIBHBIX 3a/1a4 M0 TeMaM
Kypca, TpEICTaBIsTh pe3yJbTaThl JKCIIEpUMEHTa B  (OpME  BBIBOJOB,
JI0Ka3aTeNbCTB, IpaKOB, TAOIUI] U BBISBISATH SIMIIMPUUECKIE 3aKOHOMEPHOCTH;

NPUMEHSATH OCHOBHBIE OIEpAllMM MBICIUTEIBHON NEATEIbHOCTH (aHAIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTEMATHU3allUl0, BBIABICHUE MNPUUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEILIECTB U XUMHUYECKHUX PEAKIIUM,
BJIa/IETh €CTECTBEHHO-HAYYHBIMA METOJIaMU MO3HaHMsI (HaOtoieHue, U3MEPEHNUE,
MOJICJIUPOBAHUE, SKCIEPUMEHT (PeaabHbI U MBICIECHHBIN);

OpUMEHATh  MpaBuja  0Oe30macHoOro  oOpalleHuss € BEIIeCTBaMH,
UCITOJIb3yEMbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B LIEJISIX COEpEKEHUS
3I0pPOBbSl M OKpPY)KAIOIIEW MPUPOAHON Cpeapl, MOHMMATh Bpei (OMacHOCTBH)
BO3/ICICTBUSI HAa >KMBBIE OPraHU3MbI OIpPEACIECHHBIX BEIIECTB, IMOACHATH Ha
npuMepax CIocoObl YMEHbBIIIEHUSI U TPEJOTBPAIICHUS WX BPEIHOTO BO3JICHCTBUS,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIONIb30BaTh MOJYYEHHBIE MpelcTaBiIeHUs O cdepax MpodecCHOHaTBLHON
JeSITEIbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUAMHU, KaK OCHOBY
Ui PO(ECCHOHANBHON OpUEHTAIlMM U ISl OCO3HAHHOTO BBHIOOpAa XMMHMH Kak



pO(QHUILHOTO MpeMETa IPHU MPOIODKEHUN 00yUCHHUS Ha YPOBHE CPETHETO 00IIETo
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOW IPOEKTHO-HCCIICIOBATEIHCKON JEATSIBHOCTH
XUMHUYECKOH W XHMHKO-DKOJOTHUECKOW HANPaBICHHOCTH, MPUOOPECTH OIIBIT
NPOBE/ICHUS YUCOHBIX MCCIICIOBAHUN B YCIOBHIX 00pa30BaTEeIIbHBIX OpraHU3allHi,
a TaKk)Ke opraHu3anuii (IIEHTPOB) JOMOIHUTEIHLHOTO 00pa30BaHUS JICTCH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KIIACC
KounuectBo yacos
Ne HaumenoBaHue pa3iesioB U JaekTpoHHbIe (HU(POBHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM POrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHUYECKHE TIOHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUSA U https://lesson.academy-
1.1 . 9 2
MPAKTUYECKON AEATETBHOCTH content.myschool.edu.ru/04/08
YyeJoBeKa
BemecrBa u xumuueckue https://lesson.academy-
1.2 20 1
peaxiuu content.myschool.edu.ru/04/08
Uroro no pazaeny 29
Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelECTB
Bo3znyx. IlonsTue o razax. https://lesson.academy-
2.1 14 1 1
Kucnopoa. Oxcuppl content.myschool.edu.ru/04/08
29 Bonopoa. Ilonstue o 6 1 https://lesson.academy-
' KHUCIIOTAaX U COJISIX content.myschool.edu.ru/04/08
73 Boga. PactBopsl. [Tonsitue 06 10 1 1 https://lesson.academy-
' OCHOBAHUAX content.myschool.edu.ru/04/08
OCHOBHBIE KJIACCHI https://lesson.academy-
2.4 . 13 1 1
HEOPTaHWYECKNUX COECTUHECHUM content.myschool.edu.ru/04/08
Uroro no pazaeny 43

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummnueckux 3jemMeHToB /. U. MenneneeBa. CTpoeHne aToMoB.

Xumuueckasi cB3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE peakuumn



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

Ilepronnueckuii 3aKOH 1
[lepuonnueckas cucrema

https://lesson.academy-

3.1 XHUMUYECKHX dj1eMeHToB 1. 1. 14 content.myschool.edu.ru/04/08
MenneneeBa. CtpoeHue
aToma
XUMHYECKasI CBA3b.
39 OKUCITILHO 10 https://lesson.academy-
) content.myschool.edu.ru/04/08
BOCCTAHOBUTEJIbHBIC PEAKIIUU
Hroro no pazneny 24
P 6 https://lesson.academy-
C3CPBHOC BpEMA content.myschool.edu.ru/04/08
OBHIEE KOJIMYECTBO YACOB 102

[10 ITPO'PAMME



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoubusie IlpakTuueckue
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pasznes 1. BemecTBo 1 XuMH4yecKasi peakuus
[ToBTrOpenue u yriybiaeHne 3HaHHA O https://lesson.academy-
1.1 6
BEIIECTBE content.myschool.edu.ru/04/09
OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaAHUS https://lesson.academy-
1.2 . 10 1 1
XUMUYECKHAX PEaKIUN content.myschool.edu.ru/04/09
13 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 12 1 ) https://lesson.academy-
' XUMUYECKUE PEAKIIUU B PACTBOPAX content.myschool.edu.ru/04/09
Uroro no pazgeny 28
Pasznea 2. Hemeraibl 1 HX cOeNHEHHS
OO0mas XxapakTepuCcTUKa XUMHUECKUX https://lesson.academy-
2.1 6 1
aneMeHToB VIIA-rpymnmsl. ["anorenst content.myschool.edu.ru/04/09
OO61mas XxapakTepUCTHKA XUMUYECKUX
2.2 aneMeHToB VIA mel. Cepa u e€ 7 hiips: fessomacadony-
' TPyHbt. L-€p content.myschool.edu.ru/04/09
COCJIMHEHUS
OO61mas XxapakTepUCTHKA XUMUYECKUX
23 aneMeHToB VA-rpymnmsl. A3ot, pochop u 10 1 hips:lesson.academy-
' Py ' ’ p content.myschool.edu.ru/04/09
WX COCIUHEHUS
OO0mas XxapakTepuCcTUKa XUMHIECKIX
2.4 anemMeHnToB [VA-rpymmsl. Yriepon u 10 1 2 hups:Jessun.acadaoy=
' . PYHIEL PO content.myschool.edu.ru/04/09
KpEMHHI, UX coeluHeHus. bop
Hroro no pazneny 33
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Pazgea 3. MeTaaiabl M UX cOeTMHEHUA

31 06 . 7 https://lesson.academy-
' HHE CBOMCTBA MCTAILIOB content.myschool.edu.ru/04/09
39 Baskieii 17 ) https://lesson.academy-
. aXKHEHUIIe MeTaJUIbl U UX COSIUHCHUS content.myschool.edu.rw/04/09
Hroro no pazneny 24
Pa3znen 4. Xumus 4 OKpysKamomas cpeaa
BemectBa 1 matepuainsl B )KU3HU
41 0 . 3 https://lesson.academy-
. yejioBeka. OCHOBBI DKOJIOTMUECKOHU content. myschool.edu.rw/04/09
rpaMOTHOCTH
Wroro no pazneny 3
Pasznea 5. O0001menne 3HAHUI
[ToBTOpEeHHE M 0000IIICHNE 3HAHUIA https://lesson.academy-
5.1 7 2
OCHOBHBIX pa3/iesioB KypcoB 8—9 kiaccoB content.myschool.edu.ru/04/09
Hroro no pasneny 7
P BHOE BhEMS 7 https://lesson.academy-
C3CPBHOC Bpe content.myschool.edu.ru/04/09
OBIIEE KOJIMYECTBO YACOB I10 102 1

I[TPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipenmer xumuu. Poiab XuMuUM B 5KU3HU
yeJI0BeKa

[TonstHe 00 HCTOPHUH BOBHUKHOBCHUA U
Pa3BUTHUA XUMHU. XHUMHS B CUCTEME HayK

Tema u BemectBa. Pu3ndeckue u
XUMHYECKHE CBOMCTBA BEIIIECCTB
dusznyeckue ¥ XUMUUECKHE SIBICHUSA
[TonsiTHE O TEOPETUYECKUX METOIAX

MIO3HAHUS B €CTECTBEHHBIX HayKaXx.
HcTouHuKM XMMHUYEeCKOH MH(OopMaIuu

Hpe)ICTaBJ'IeHI/ISI O HAYYHOM ITIO3HAHWH Ha
SMIIMPUYECKOM YPOBHE: HaOJI0IeHHE,

HU3MEPCHUE, OKCIICPUMCHT, MOJCIIUPOBAHHUC.

[TonsaTue o meronax paboThI ¢
XUMUYECKHMHU BEIECTBAMH.
O6opynoBaHKe NIKOJIBHON XUMUYECKOU
nabopaTtopuu

[IpakTuueckas pabora Ne 1 mo Teme
"ITpaBusa paboTel B 1a00paTopuu U
npuéMsbl 00palieHus ¢ 1ab0paTOPHBIM
obopynoBanuem"




Yucrele BemecTsa U cmecu. CriocoObl

8 paszaeneHus cMecen
[TpakTuyeckas pabora Ne 2 o Teme

9 "Paznenenue cmeceit (Ha nmpuMepe OUYNCTKHU
MOBapeHHO comnn)"

10 ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE
3JIEMEHTHI

11 [IpocTeie U Cl0KHBIE BELIECTBA

12 BemecTBa MOJIEKyIISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

13 Xumudeckas popmyna. BaneHTHOCTD
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

14 Onpenenenye BaICHTHOCTH aTOMOB I10
dbopMynaM OMHAPHBIX COCTMHEHHIA

15 OTHOCHUTENBHAS aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca
BrrunciieHuss OTHOCUTENBHOU

16 MOJIEKYJISIPHOM MacChl BEIIECTB, MOJISIPHOM
MacChl, MacChl BEIIECTB
MaccoBas 10711 XUMHUYECKOTO 3JIEMEHTA B

17 COeIMHEHUH. Briuncnenus MaccoBoi 10U
XUMHUYECKOT0 dJIeMeHTa 1o (hopmyie
COEIMHEHUS

13 Brruncnenus npocreiimeil popmyIsl

BCIICCTBA IO MAaCCOBBLIM JOJISAM 3JICMCHTOB




KommnuectBo Bemectsa. Mob.

19 BzanMocBs3p KoudecTBa, MacChl M YKCIa
CTPYKTYPHBIX €IMHUII BEIIIECTBA

20 Monsipaast Macca CMeCH BEIIECTB
MonrsHas g0 XUMHYECKOTo 3JIEMEHTa B

)1 coeauHeHnu. HaxoxxaeHue npocteinmein
(hopMyJIBI BEIECTBA IO MOJIBHBIM JIOJISM
DJICMCHTOB

2 XUMHYECKHUE SIBJICHUSA. XUMUUECKas
peakuus v e€ mpu3HaKku

23 3aKOH COXpaHEHHUs MacChl BEIIECTB

24 ATOMHO-MOJIeKyIsipHas Teopus. Ku3Hb u
nestenbHocTh M. B. JlJomoHOCOBa

25 XHUMHUYECKUE ypaBHEHM. THIIbI
XUMHUYECKUX PeaKIui
Pacuérel mo XuMu4YeCcKUM ypaBHEHUSIM

26 KOJIMYECTBA U MAaCChI UCXOIHBIX BEIIECTB
WJTU TIPOJTYKTOB PEAKIIUU
Boeruucnenus no ypaBHEHUSIM XUMHYECKOU

7 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
peareHTOB WX MPOTYKTOB PEaKIIUU

28 O0001IeHrEe U CHCTEMATH3AIMs 3SHAHUH

29 KonTponbnas padora Ne 1 o teme
"BemectBa 1 XuMHU4YeCcKue peakiuu'

30 Bo3nyx — cmech ra3os. [lonstue o razax.

31 3akoH ABoraJipo. MossipHblil 00bEM ra3os.

Brrunciienus 00bEMa, KOJIMUECTBA




BELIECTBA Ia3a [0 U3BECTHOMY €T0
KOJIMYECTBY BEIIECTBA, 00BEMY

32

33

34

35

OTHOCHUTENbHAS INIOTHOCTE r'a30B.
BrlunciieHus OTHOCUTEILHOM IIOTHOCTH
rasos

OnpeneneHue v BEIYUCICHUE
OTHOCHUTEJILHOU MOJICKYJISIPHOU MacChl
ra3o000pa3HoOro BElIeCTBa MO U3BECTHOM
OTHOCHUTEIBbHOM INIOTHOCTH

OO0BbEMHBIE OTHOIIEHUS Ta30B MIPH
XUMHUYECKUX peakluusx. Beruucienus
00BEMOB ra30B MO YPaBHEHUIO XMMHUECKON
peakiumn

KHCJ’IOpOI[ — JJICMCHT U ITPOCTOC BCIICCTBO

36

37

OKCHUIBI

CriocoObl osTyyeHHs KUCIOpoAa B
71a00paTOPUU U IPOMBIIIUIEHHOCTH

38

[IpakTnueckast padora Ne 3 o Teme
"[Tonyuenue u cobrpanue KMUCIOPOa,
U3Y4YEHHE €r0 CBOUCTB"

39

40

41

Kpyrosoport kucnopoaa B npupoae. O30H
— aJJI0TpOMNHask MOAU(UKALIMS KUCIOPOIa

TennoBoit 3¢ ekt XuMuIeckoi peakuuu,
TEPMOXUMHUYECKUE YPABHEHUS, DK30- U
SHIOTEPMHUYECKHE PEAKIINU

Tonnupo. Mcnonp3oBaHue yrijisl 1 ME€TaHa B
Ka4ue€CTBC TOIIJIMBA. 3anH3HeHI/IC BO3yXa.




42

43

Beruncnenus no ypaBHEHUSIM XUMHYECKOU
pEeaKIMu: KOJIMYeCTBa BEIIeCTBa, 00bEMA,
MACChI 110 U3BECTHOMY KOJIUYECTBY
BEIIECTBa, 00bEMY, Macce peareHToB Win
MPOAYKTOB PEaKIUU

KonTponpHas padora Ne 2 o teme
"Boznyx. Kucnopoa. Oxcuapbr"

44

45

46

Bomopon — 37eMeHT B MPOCTOE BEIIECTBO.
Crnioco0bl nostydeHus BOAOpoJa B
nabopaTopuu ¥ MPOMBIIIIICHHOCTH

[IpakTuueckas padbora Ne 4 o Teme
"[lonydenue u cobupanue BOAOPoOa,
M3y4YeHHUe ero CBOMCTB"

Hcnonb3oBaHue BOJOpOJa B KAUCCTBEC
TOIIJINBa

47

ITonsarue o xkucnorax u coisax. Cocras
KHCJIOT U coJiei

48

Brerunciienus 00bEMa, KOJIMUeCTBa
BEIIIECTBA ra3a M0 U3BECTHOMY €T0
KOJIMYECTBY BEILIECTBA WK O0BEMY.
Boraucnenns 00EMOB Ta30B 110
YpaBHEHUIO XUMUUYECKOU PEaKIIUu

49

Brruncnenus mo ypaBHEHUSIM XUMHUECKOM
peaKIu: KOJIMYeCTBa BEMIeCTBa, 00bhEMa,
MAacCCHI 110 H3BECTHOMY KOJIMYECTBY
BEIIECTBa, 00bEMY, Macce peareHToB Win
MIPOJYKTOB PEAKITUU




50

duznueckue cBoiicTBa Boabl. Bomxa B
npupoje

51

52

AHaJII/IS U CUHTC3 — MECTOAbI I/13y‘-I€HI/ISI
cocCTaBa BOJIbI. XUMHUYECKHE CBOMCTBA
BOIbI

CocTaB OCHOBaHUH

53

PactBopsl. PacTBOpHMOCTE BeLIECTB B
Bozc. HachlleHHbIE M HEHACHIILIEHHBIE,
KOHIIEHTPUPOBAHHBIE U pa30aBlIeHHbIC
pacTBOpHI

54

CriocoObl BbIpayKE€HUS! KOHLIEHTPALlUU
PacTBOPOB: MacCOBAasi OISl PACTBOPEHHOTO
BEILIECTBA, MOJISIPHAsI KOHIIEHTPAIIHs

55

[IpakTuueckas padora Ne 5 o teme
"[IpuroroBneHue pacTBOPOB €
OnpeeaEHHON MacCOBOU JI0JIEH
pactBopéHHoOro BeuecTBa.llpurorosnenue
pacTBOPOB € ONPEAEIEHHON MOJIIPHOU
KOHLIEHTpaluel pacTBOPEHHOTO BelecTBa'

56

Brranciaenus ¢ UCIOIb30BaHUEM ITOHSATHS
«MaccoBasd O0Ji1 BEIICCTBA B paCTBOPE».
BrrunciaeHus ¢ UCIOIb30BaHUEM ITOHSTHS
«MOJIAAPpHAA KOHICHTpalusd paCTBOpéHHOFO
BCIICCTBA»

57

Ponp pacTBOpoB B Ipupoae U )KU3HU
genoBeka. KpyroBopot Boibl B IPUPOJIE.
3arpsi3HeHue IpupoIHbIX Boa. OxpaHa U
OUYHMCTKA IPUPOJIHBIX BOJ.




Brruncnenus ¢ ucnosib30BaHueM rpauKkoB

58 pacTBOPUMOCTH JJIsl pacUETOB
PacTBOPUMOCTH BEIIECTB
Kontponsnas padora Ne 3 o teme

59 " "

Bonopon. Boxa. PactBopsl. OcHoBaHust

60 Oxcuppl: cocTaB, KiaccupuKanus,
TPUBUAJIbHBIC HA3BAHUS

61 [Tonyyenue u XuMHUUECKUE CBOMCTBA
OKCHJIOB

2 [TonsiTHe 0 TUIPOKCUIAX — OCHOBAHUSIX U
KHCJIOPOJICOACPIKAITUX KUCIOTAX

63 Ou3nyeckue U XMMHUYECKHE CBONCTBA
kucnot. [lonmyuenue Kkucior

64 Knaccudukanus ocaoBanuid. [€moun, nx
CBOMCTBA U CLIOCOOBI MOTYUYCHHS

65 HepacTtBoprumbie OCHOBaHUS, UX CBONCTBA U
CIOCOOBI MOTYYEHUS
[TonsTre 06 aM(OTEPHBIX THIAPOKCHIAX:

66 XMMHYECKHUE CBOMCTBA U MOJIyYEHHUE.
[IprMeHeHne Ba)XKHEUIINX OCHOBaHUI

67 Conu: coctaB, kiaccupuKaims,
TPUBHAJIbHBIC HA3BaHUS

68 OuU3NYECKNE U XUMUYECKUE CBOMCTBA
coneit. [Tomyuenue conen

69 I'eneTnueckas cBsI3b MEXKIy KilaccaMmu
HEOPraHUYECKUX COCAMHEHUI

70 ITpakTruyeckas pabora Ne 6. Pemenue

OKCIICPUMCHTAJIbHBIX 3aJla4 110 TCME




«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX
COCTUHEHUN)

Beruncnenus no ypaBHEHHUSIM XUMHYECKOU
peakIuy: KOJIMYECTBA BEIECTBa, 00bEMa,

71 MAacChl 110 U3BECTHOMY KOJIUYECTBY
BEIIECTBa, 00BEMY, Macce peareHTOB WIIH
IPOAYKTOB PEAKIIUU
Konrtponsnas padora Ne 4 o teme

72 "OCcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeqrHeHnn"

IlepBble MONBITKYU KJIacCU(PUKALIUN

73 XUMUYECKHX 31eMeHTOB. [loHsATHE O
IpyIIax CXOAHBIX 3JIEMEHTOB

74 DreMeHTBl, KOTOpble 00pa3yoT
amM(OTepHbIe OKCHUJIbI U TUAPOKCH/IBI

75 [Tepuoanueckuii 3akoH. OTKpPHITHE
[Iepnonnueckoro 3akoHa
KopoTtkonepronHas 1 JUIMHHONIEPUOIHAS

76 dhopwmsl [Tepuoanueckoil cucTeMsl
xumMudeckux anemenToB .. Menaeneena

77 IIepuons! ¥ rpymnisl

73 OCHOBHBIE CBEJICHHS O CTPOSHHH aTOMOB.
CocTaB aTOMHBIX s€p

79 W30TONBI KaK pa3sHOBUIHOCTH aTOMOB
XUMHAYECKOTO DJIEMEHTA

80 DJEeKTPOHBI. DIEKTPOHHAs OpOUTAIIb

21 DHepreTdeckre ypPOBHU U IMOAYPOBHH

aToma, s-, p-, d-opOurtanu




82

83

84

DNeKTpOHHBIE KOH(PUTYpaLUU U
AJIEKTPOHHO-TpaduiecKue GOpMyJIbI
aToMOB. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK
aTOMOB epBbIX 20 XMMHUYECKHUX 3JIEMEHTOB
[Tepuonuueckoit cucremst . 1.
Meneneena

3aKOHOMepHOCTI/I HN3MCHCHUS paJjuyca
dTOMOB XMMHYCCKHX DJICMCHTOB,
MCTATNIMYCCKHUX U HCEMCTAJIINIMYCCKUX
CBOJMCTB IO rpyimmiaMm 1 nepuogam

3MeHeHne cCBOWCTB COEUHEHUN
XUMHUYECKHUX DJIEMEHTOB B MIEPUOJIAX U

rpymnmnax

85

XapakTepuCTUKAa XUMHYECKOTO AJIEMEHTA
10 €ro noJioxeHuto B [lepronnueckon
cucteme /.M. Menaeneena

86

87

88

3nauenue [lepuonnueckoro 3akoHa u
[Iepnonnueckoi CHCTEMBI XMMUYECKUX
JJIEMEHTOB JUJIs Pa3BUTHS HAYKU U
MIPaKTHKU

QHCKTpOOTpI/II_IaTeJ'ILHOCTB XHUMHUYCCKUX
9JICMCHTOB

KoBanentHas noJjrsipHad CBA3b.
KoBanenthas HCIOJIsIpHAA CBA3b

89

HNonHas cBs13b. DIEKTPOHHBIE U
CTPYKTypHBIE (POpPMYJIbI BELIECTB




Kpucrannmaeckre u amop(HbIC BEIIECTBA.

90 TuIbl KPUCTATUIMYECKUX PEMIETOK U UX 1
XapaKTePUCTUKU
[TpuurHBEI MHOTOOOpa3Ms BEIIECTB,

91 3aBUCUMOCTb CBOMCTB BEILIECTB OT COCTaBa 1
U CTPOCHHUS

9 Crenenb okucinenus. OKUCIUTENBHO- 1
BOCCTAHOBUTEIBHBIE PEAKIIUU

93 XUMHUYECKUE TIEMEHTHI — OKUCIIUTENH U |
BOCCTaHOBUTENH
CocraBiieHne ypaBHEHUIN OKHCIUTEIbHO-

94 BOCCTAHOBUTEIBHBIX PEAKIINI, METO] 1
ANEKTPOHHOTO OanaHca
Brrunciienus o ypaBHEHHSIM XUMHYECKON
peaKIMu: KOJIMYeCTBa BEIIECTBA, 00bEMA,

95 MAaccChl 10 U3BECTHOMY KOJIMYECTBY 1
BellecTBa, 00bEMY, Macce peareHTOB WK
MPOIYKTOB PEAKLIUU

96 KonTponbnas padora Ne 5 o teme |
"CrpoeHnue aToma. XumMuieckasi cBsizp"

97 PesepBHBIil ypok 1

98 PesepBHBIil ypok 1

99 PesepBHbIil ypok 1

100 Pe3epBHbIil ypok 1

101 PesepBHBIi ypOK 1

102 PesepBHBIil ypok 1

OBULIEE KOJIMYECTBO YACOB I10 102

[MTPOT'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

CTpOCHI/IC aTOMOB. HOCHCHOB&TGHLHOCTL
3aII0JIHEHUA SJICKTPOHHBIX Op6HTaHefI
aTOMOB MAJIbIX IIEPHUOIOB

Oco0eHHOCTH 3aMOTHEeHUS AIEKTPOHHBIX
opbuTaneit aToMoB OOJIBIIUX MTEPHOJIOB

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IMpakTnyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

CrelneHb OKUCIICHUS U BAJICHTHOCTh

Buasl xumuueckoii cBsI3u

OOMeHHBIN U IOHOPHO-aKLIEITOPHBIN
MEXaHHU3M 00pa30BaHUs KOBAaJIEHTHON
CBsA3U. MeXMOIEKyIIpHbIE
B3aMMOJEICTBUSA

THUITBI KPUCTAININYECKUX PEIIETOK,
0COOEHHOCTH CTPOCHHUS
KPUCTAJUIMYECKUX PELIETOK.
3aBHCHMOCTB CBOMCTB BEILIECTBA OT THIA
KPUCTAJUIMYECKON PEIETKHA U BUIA
XUMUYECKOU CBA3U

Knaccudukanus XuMHUYeCKUX peakiuuit
M0 Pa3INYHbIM MPU3HAKAM

SHCpF CTHUKA XUMHNYCCKHUX peaKI.IPIfI.

TennoBoii 3QPeKT XUMUIECKOI peaKIuu.

3akon I'ecca u ero cieacTBus




10

11

Borurcnenust 1o TepMOXHUMHYECKOMY
YPaBHEHHIO PEAKIIHH: TETIOBOTO

s dexTa XUMUIECKON PeaKkIuu 1Mo
KOJINYECTBY BEIIECTBA, MACCE UITH
00BEMY MPOPEAruPOBABILIETO HITH
00pa3oBaBIIerocs BEIIECTBA

[ToHsITHE O CKOPOCTH XMMUYECKOM
peakuuu. 3aKOH JIEUCTBYIOIIMX Macc.
OHeprus aktuBanuu. [lonsrue o
karanuze. epmenThl. UTHrHOUTOPEI.

@DakTOpPBI, BIUAIOIINE HA CKOPOCTh
XUMHYECKON PEaKINU

12

[IoHATHE 0 XMMHYECKOM PAaBHOBECHH,
npuHuun Jle [latense. dakTopsl,
BIIMSIOIINE HA COCTOSIHUE XUMUYECKOTO
paBHOBecus. [Iporno3upoBanue
BO3MOKHOCTH IIPOTEKAHUSA XUMUYECKUX
IIPEBPALLCHUI B PA3JIMYHBIX YCIOBUAX

13

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
PCaKknuu. Ba)xHbIe OKMCIIUTEN U
BOcCTaHOBUTENM. [lepmanranar kanus

14

CBolicTBa IPOCTHIX BEIIECTB —
METAJIJIOB ¥ HEMETAJIJIOB, KMCIIOT U CoJieit
— B CBETE MPEJICTABICHHI 00
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX
peaxkusx

15

[TpakTrueckast paborta Ne 1. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe




«OKHUCIINTENHLHO-BOCCTAHOBUTEIILHEIC
PEaKumn»

KonTtponsnast padora Ne 1 o teme

16 «OCHOBHBIE 3aKOHOMEPHOCTHU
MPOTEKAHUS XUMUYECKUX PEAKITUN»
PactBopenune kak (pU3MKO-XUMUYECKUI

17 npouecc. DIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI

18 Teopust MEeKTPOTUTHUECKOM
JUCCOLIMAIIUU

19 HoHHOoe npon3BeneHue BOABI.
Bonopoansiit nokasarens

20 DIIEKTPONIUTHYECKAS AUCCOLUALIMS
KHCJIOT, OCHOBAHHI U COJICH

21 Peakuuu nonuoro oomena
CBolicTBa KUCJIOT, OCHOBAHUN U COJIEH B

22 CBeTE MpeACTaBICHUM 00
AIEKTPOIUTUUECKON JUCCOLMAIIIHI

23 KauecTBeHHbIe peakliMii HA HOHBI
[IpakTuueckas pabora Ne 2. Pemenue

24 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
«INEKTPOIUTUYECKAS TUCCOLIUALIUS

75 I'mpponus coneii. loHHBIE ypaBHEHUS
TUAPOIN3a COJIEH
[IpakTuueckas padora Ne 3. Pemenue

26 HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME

«I'maponus conei»




27

28

Brruucnenust Mmacchl NpoyKTa peakiuu
10 U3BECTHOM Macce OJHOTO U3
HMCXOIHBIX BEIISCTB, B3ITOIO B BHIC
pacTBOpa, COACPIKAIIETO ONPEICTEHHYIO
KOHIICHTPAIIUIO paCTBOPEHHOTO
BEIIlECTBA

Kontpoinbnas padora Ne 2 mo teme

"DNEKTPOTUTHYECKAS TUCCOLHAITUA.
XHUMHYECKUE PEaKIIuu B pacTBOpax"

29

30

31

OO0m1as XxapakTepucTUKa HEMETAIIOB

OO01mas xapakTepuCcTHKa raJOr€HOB.
XYMUYECKUE CBOWMCTBA TaJIOT€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

XmopoBogopoa. CoJisiHast KHCI0Ta

32

[IpakTrueckas padora Ne 4 o reme
"TTonrydyeHune CoITHON KUCIIOTHI,
n3ydyeHue e€ cBOucTB"

33

34

35

IToHsATHE O KHUCIIOPOACOAEPKALUX
KHMCJIOTaxX XJOpa U UX Colsix. Baxxnenmmue
COEMHEHHMS XJIOPA U UX HAXO0XKJICHHUE B
npuponae

Brluucnenust no ypaBHEHUSIM
XUMUYECKUX PEaKUUid, €CIM OJUH UX
pEareHToB JIaH B U30BITKE

OO11ast xapakTepucTHKa 31eMeHTOB VIA-
rpynnsl. CTpoeHue ¥ CBONCTBA IIPOCTOIO
BELIECTBA CEPBl. AJNIOTPOIHbIE
MOJU(PHUKALIMU CePBI




36

CepoBoaopoi, cTpoeHHE, (PU3HUECKUE U
XMUMHYECKUE CBOWCTBA

37
38

Oxcuppl cepbl

CepHI/ICTaﬂ KHCJIOTa U €€ COJIH.

39

40

41

CepHas KuCJIOTa U €€ Colu

[IpoMbIIIEHHOE TTOJTYYEHHE CEPHOM
kucnoTel. Haxoxaenue cepol u eé
COeIMHEHUH B mpupojie. XUMUYECKOEe
3arpsi3HEHUE OKPY KaroLel cpebl
COCTMHEHUSIMU CEPBI

Beruunciienust Macchl IPOAYKTa PEaKIiu
110 U3BECTHON MacCcOBOH (00BEMHOIN)
noie (%) ero BeIXoJia OT TEOPETUUYCCKH
BO3MOXHOTO. Brruncinenus maccoBoi
(00BéMHOI) Moy (%) BEIXOA MPOTyKTa
peaxiuu 1o u3BeCTHON Macce (00bEMY)
MCXOJ/IHOTO BEIIECTBA M MPOAYKTA
peakiuu

42

OO0m1as XxapakTepucTUKa 3JIeMEHTOB VA -
rpynmsl. A30T, pacpocTpaHEHHE B
npupose, GU3NYECKue 1 XUMUYECKHE
CBOICTBA

43

44

AMMHUak, ero Gpu3nuecKue 1 XUMUIECKUe
cBotictBa. ColM aMMOHHUSA

[IpakTuueckas padora Ne 5 o reme
"IToryueHne amMmmuaKa, U3y4eHHe €ro
CBOMCTB"

45

Oxkcuast azota (I, 11, 11, TV, V)




46

A3otucras xuciaoTa. A30THasI KUCIOTa

47

48

[IpoMbIIIEeHHOE TTOJTyYE€HHE a30THOM
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XUMUYECKOE

3arpsi3HEHNE OKPYKaIoLIEeH cpebl
COEIMHEHUSIMU a30Ta

49

docdop, aTOTPOITHBIE MOAUPHUKAIIN
docdopa

50

51

52

53

Oxcunpl pocdopa (111, V) u hocdopnas
KHCJIOTa

[ToHsATHE O MHUHEPATBHBIX YIOOPECHUSX.
3arpsi3HEHUE MPUPOTHBIX BOAOEMOB
COCTMHCHUSMH a30Ta u ¢ocdopa

Yraepon, ero aJuIoOTpOIHbIE
MoaudUKaIMK ¥ CBoMCcTBa. OKCHIBI
yriepoja, ux (pu3nyeckre 1 XuMH4ecKue
CBOMCTBA. DKOJOTMUYECKUE MTPOOIIEMBI,
CBsI3aHHBIE C OKCHI0M yriepoja (IV)
[IpakTuueckue padotsl Ne 6 o Teme
"ITonryuenue okcuaa yriaepoaa (IV) u
U3Y4EHHUE €r0 CBOUCTB"

54

55

VYroapHasg KUcioTa U €€ coJin

[TepBoHayanbHBIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK O
coeauHeHusx yriuepoza. [lonsarue o
OHMOJOTUYECKH Ba’KHBIX OPIraHUYECKUX
BelIecTBaxX — JKHMpax, Oenkax u
YIJIEBOAAX




56

[IpupoaHble HICTOYHUKH YTJIEBOAOPOIOB
U UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

57

58

Kpemnwnii, ero ¢pusznyeckue u
XUMHUYECKHE cBOMCTBA. OKCUA KpEMHUS
(IV), kpeMHueEBass KMCIOTA, CUIIUKATHI

bop. bopHas kucnora

59

[IpakTuyeckas padora Ne7. Permenue
9KCIIEPUMEHTANIBHBIX 33124 [10 TeMe
«BaxHeiilme HeMeTaIbl U UX
COCTUHEHHSD)

60

Brruncnenust maccsl (00bEMa; H.Y.)
IIPOJYKTa PEaKLMy 110 JAHHOW Macce
(00BbEMY) HCXOTHOTO BEIIECTBA,
COJIEprKalIero OnpeneIéHHYI0 MaCCOBYIO
JIOJTIO TTpUMecei

61

KonTpoasHnas padora Ne 3 o teme
«Bakuenme HeMeTaJUIBI U UX
COEIMHEHUS.

62

OO0mias XxapakTepuCTUKa XUMHUECKUX
HIIEMEHTOB — METAJUIOB Ha OCHOBAaHHUH
ux nonoxxenus B [ICXD J1.U.
MengeneeBa. Mertamibsl A- u b-rpynn

63

64

Mertannuyeckast CBsI3b M METAJUIMUYECKAS
KpUCTAJIIIMYECKasl peiéTka. 3aBUCUMOCTh
(bu3NYECKUX CBOWCTB METAIIJIOB OT
CTPOEHUS KPUCTAIIOB

O6H_[I/IC XHUMHUYECKHE CBOMCTBA METAJIJIOB




OO6mmue criocoObl MOTYyYEHUST METAIIIOB,
Metaiyprusi. CiuiaBel. DJIEKTPOIU3

65 pacIuiaBoB ¥ pacTBOPOB COJICH KaK OJIMH
U3 CIIOCOOOB MOIYYEHUS METAJIIOB
Brruucnenus no ypaBHEHUSIM

66 AJIEKTPOJIN3a PacIyIaBOB U pacTBOPOB
BEIIECTB

67 [TonsiTHE O KOPPO3UM METAIIIOB
Boruncnenus cocraBa cmecei ¢

68 UCIIOJIb30BAHUEM PEIICHHS CUCTEM
YpaBHEHUU
Meramnst A-rpynn. Hlenounsie

69 Metaiibl. HaxoxxaeHnue B npupoje.
CBoiicTBa 1IETIOYHBIX METAIIIOB

70 Oxcupl ¥ TUAPOKCH/IBI HATPUS U Kallus
[[{enouHO3eMeNbHBIE METAILIBI.

71 Baxxneiime coeTMHEHUS KaIbLUs,
CBOMCTBA, TPUMEHEHUE

7 KécTkocTh BOJBI U CLIOCOOBI €€
YCTpaHEHUS
[IpakTuueckas pabora Ne 8 o Teme

73 "YKEcTKOCTEL BOIBI M METOMEI €€
ycTpaHeHus"

74 AmoMUHUN

75 AMpoTepHbIe cBONCTBA OKCHA U
TUAPOKCHUIA aTFOMUHUS

76 OO0mias XxapakTepucTuKa MeTaoB b-

rpynn (moOOYHbBIX MOATPYIIN)




[IepBoHavabHBIC IPEACTABICHUS O

77 KOMILJIEKCHBIX COEIMHEHUSIX

78 Mens u cepebpo. [Ipencrasnenus 06
aMMMaYHBIX KOMILIEKCaxX cepedpa u Meau

79 [{uak. AMdoTepHBIe CBOWCTBA OKCHIA U
TUAPOKCHUIA LIMHKA

80 Keneso

21 Oxkcuppl, TUAPOKCHIBI U comnu xxene3a (11)
u xxenesa (I1I)

82 UyryH u cranp — CIUIaBbI JKele3a
[IpakTuueckast padora Ne 9. Pemenue

23 HKCIEPUMEHTAJIbHBIX 33/a4 110 TeEME
«BaxkHenmme MEeTaJlJIbl U UX
COETUHEHUS
Brruncnenus cocraBa cmecen ¢

84 MCIIOJIb30BAaHUEM PELICHHS CUCTEM
ypaBHEHU U
Konrtponbnas pabora Ne 4 o Teme

85 «Baxnenmme MeTaibl U UX
COETMHEHUS»
be3omnacHoe nCIo/Ib30BaHUE BEUIECTB U

86 XUMHUYECKHX peakiuil B ObITy. XUMHUS U
3/10pOBbE
HoBeie MaTepuanbl U TEXHOJIOTHU.

%7 [ IpyuHIUIIBI «3ETEHON XUMHUN».

XHUMHUYECKOE 3arpsA3HCHHUC oxpyxaromeﬁ
CpCabl. ITonsTue o MMpeaciibHO




I[OHyCTHMOﬁ KOHIOCHTpAalIHU BCIICCTB

(T1AAK)

88

DKOJOTUYECKHE MPOOIEMBI, CBSI3aHHBIC C
COEMHEHUSIMH YIJIEPOJIa, a30Ta, CEPBHI,
TSDKENBIX MeTanoB.Poabs XumMuu B
PEIICHUH YKOJIIOTUYECKUX MPOOIIeM

&9

[lepuoauueckuii 3aK0H U
[Tepuoanueckast cucteMa XUMHUYECKUX
AJIEMEHTOB B CBETE TEOPUU CTPOCHUS
aToma. 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB XUMHYECKUX DJIEMEHTOB M UX
COEIMHEHUH B MEpUOJIaX U IPyIMIax

90

91

CrtpoeHue BeliecTBa B TBEPAOM, KUJIKOM
¥ Ta3000pa3HOM COCTOSIHUH. Bub
XAMHYECKOMN CBSI3U

Knaccudukanus XuMHIECKUX peakinit
10 Pa3JIMYHBIM IPU3HAKAM.
IIporno3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MTPEBPALLICHUI
B Pa3JIMYHBIX YCIOBHUAX HA OCHOBE
MPECTABICHUN XUMUYECKON KUHETUKHU U
TEPMOJMHAMUKH.

92

XUMUYECKUE PEAKIIUU B PACTBOPAX.
IMuaponms comneii. CBOMCTBA KUCTIOT,
OCHOBAHMU U COJIEN B CBETE
MIPEACTABICHHUH 00 JIEKTPOIUTHIECKOM
JUCCOLMAIUN

93

OKHCITUTEIIEHO-BOCCTAaHOBHUTEIBHBIC
peaKIuu. DIEKTPOIIH3.




[Ipaktuyeckast padora Ne 10. Pemenue

94 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1 1
«XUMHUYECKUE PEAKIIHI
[Ipaktudeckas padora Ne 11. Permenne

95 AKCIIEPUMEHTAJIbHBIX 33/a4 10 TEME | 1
«Meranbl, HeMeTaJlIbl U UX
COETUHEHUS

96 PesepBHbIil ypok 1

97 PesepBHbIil ypok 1

98 PesepBHbIil ypok 1

99 PesepBHbIil ypok 1

100 PesepBHbIil ypok 1

101 PesepBHbIil ypok 1

102 Pe3epBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 102 1

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 8 knace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A. A. u npyrue; noa
penaknueit Jlynuna B.B., AkuronepHoe o61iecTBo «3marenbeTBo

«IIpocBemenue»

Xumus, 9 knace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A. A. u npyrue; noa
penaknueit Jlynnna B.B., AkuronepHoe o61iectBo «3marenbeTBo

«IIpocBemenune»

Xumus, 9 knace/ IN'adbpuensa O.C., Ocrpoymon N.I'., Cnaagkos C.A.,

AxkrmonepHoe o6riectBo «M3marensctBo «lIpocBerenuer

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA
Epemun B. B. Xumus. 8 k1. Meroguueckoe nocooue / B.B. Epemun, H.E.

Kyspmenko, A.A. [Ipo3nos, B.B. Jlyaun. — M.: [Ipoda, 2019.

Epemun B. B. Xumus. 9 k1. Meroguueckoe nocooue / B.B. Epemun, H.E.

Ky3ssMmenko, A.A. Jlpo3nos, B.B. JIyaun. — M.: lIpoda, 2019.



Xumus. Ypoku xumun B 9 kiacce /["abpuensa O.C., Octpoymos WN.I'., Cnagkos

C.A.; IIpocemienue, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
https://lesson.academy-content.myschool.edu.ru/04/08

https://lesson.academy-content.myschool.edu.ru/04/09
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