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IHosicHuTE/IbHAA 3aAITUCKA

Pabouas mporpamma no xumuu st odyyatoniuxces 8—9-x knaccoB OTKpBITON
obmeobpaszoBarensHoit TumHazuu AHIIOO «MAHO» (mamee COOTBETCTBEHHO —
PaGouas mporpamma, ['umHa3us1) pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSMU U C
y4ETOM:

o OepepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob0pa3oBaHuu B
Poccuiickon @enepauumy;

o mnpukaza MunnpocBemenuss Poccunm ot 31.05.2021 Ne 287 «O6
YTBEPXKJIEHUU (PeAepaTbHOr0 TOCyAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
OCHOBHOTO 00IIETr0 00pa3oBaHUs»;

o mpukaza MunnpocBemenuss Poccun ot 18.05.2023 Ne 370 «O6
yTBEpXKJIeHuu (deaepabHOM 00pa30oBaTENbHOM MPOrpaMMbl OCHOBHOTO OOILIETO
o0paszoBaHUs»;

o mpukaza MunnpocBemenus Poccum ot 22.03.2021 Ne 115 «O6
yrBepxkaenun Ilopsiaka opraHumzandd ¥ OCYLIECTBICHUSI 00pa3oBaTeIbHOU
JESATEIbHOCTH MO0  OCHOBHBIM  0OIIe00pa3oBaTeNbHBIM  MpOrpaMMaM  —
oOpa3zoBareNbHBEIM TpOTpaMMaM HAYaJbHOTO OOINETr0, OCHOBHOTO OOIIEro U
CpemHero o0Iero o0pa3oBaHUs;

o Konmenmuu  mpemomaBanus  y4eObHOro  mpeamera  «XUMUS» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepaliunm, peanu3yommx OCHOBHBIE
o01eoOpazoBareyibHble  IpOrpamMMmbl,  yTBepkAEHHOW  pemeHueM  Koseruu
Munnpocsemenus: Poccun (nmpotokos ot 03.12.2019 Ne [1K4BH);

« Konuenimu skonoruyeckoro o0pazoBaHus B cucteMe o01ero oopa3oBaHus
(omobpena pemeHueM (peaepabHOTO Y4eOHO-METOANYECKOTO OOBEIMHEHUS II0
ob1emMy o6pa3zoBaHuto, MPOTOKOI OT 29.04.2022 Ne 2/22);

o CII 2.43648-20 «CaHuTapHO-3MUAEMHOJIOTHYECKHE TpeOOBaHUS K
OpraHu3alMsIM BOCMUTAHUS W OOydYeHHs, OTIAbIXa W O3IOPOBICHUS JeTed u
MOJIOZIEKW», YTBEPKIACHHBIX IOCTAHOBJIEHHUEM TJABHOTO CAHUTAPHOTO Bpaya OT
28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «l'urueHnueckue HOPMATUBBI U TpPeOOBaHUS K
oOecrnieueHn0 0€30MacHOCTH U (MJH) Oe3BPEAHOCTH ISl UueloBeKa (PaKTOpOB Cpebl
oOuTaHUs», YTBEPKICHHBIX IOCTAHOBJICHHWEM TJABHOTO CAaHUTAapHOTO Bpaya OT
28.01.2021 Ne 2;

¢ OCHOBHOI 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs
OTtkpeiTOolt ob6meoOpazoBaTenbHoil TuMHa3uu AHIIOO «MAHO» (manee — OOII
OOO I'umHazum)

e YueOHOro IIaHa OCHOBHOIO OOIIEro oO0pa3oBaHUs Ha TEKYIIMN y4EOHBIH
roja I'mmHuazuu;

« (emepanpHOIl pabouell MPOrpaMMBbI IO YUEOHOMY MPEAMETY « XUMHUSD.

PabGouass mporpamMmMa  OpHMEHTHMpOBaHAa  HA  IEJIEBbIE  IPUOPUTETHI,
chopmynupoBaHHbie B (henepanbHO paboyelt mporpaMMe BOCIIUTAHUS B B paboueit
nmporpamme BocnuTaHus [ mMHa3uu.

[IporpaMmMa 1O XUMUKM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
COCTaBliecHa Ha OCHOBE TpeOOBaHMM K pe3yibTaTaM OCBOEHHUS OCHOBHOMU
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00pa3oBarenbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, MPEICTaBICHHbBIX B
dI'OC 00O, a Takxe Ha OCHOBe (heqiepaibHO padbouel MporpaMMbl BOCITUTAHUS U C
y4eTOM  KOHIIEMIMM  MpernojiaBaHusl  y4yeOHOro  mpeamera  «XuUMHUS» B
o0OpazoBaTenbHbIX opranuzanusiax Poccuiickoit denepanuu.

[Iporpamma 1Mo XUMUHM JaeT MPEACTABICHHE O IeNsIX, OOIleld CTpaTeruu
00y4eHMs1, BOCIIUTAHUS U PA3BUTHUSI 00YUAIOLIUXCSl CPEJCTBAMU YUE€OHOTO MpeAMETa,
yCTaHaBIMBAaET 00s3aTeIbHOE MNPEIMETHOE COJAepX aHHe, MpeayCMaTpUBaeT
pacnpeneseHue ero Io KilaccaM M CTPYKTYpUPOBAaHHME IO pas3jiesiaM M TeMaM
OporpaMmbl MO  XUMHUH, ONPEIAEHSeT KOJIMYECTBEHHbIE U  KaueCTBEHHbIE
XapaKTEPUCTHKU COJEPKAHMS, PEKOMEHIYEMYIO IIOCIEI0BATEIbHOCT HW3YYECHUS
XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroluxcs, OIMpeAesieT BO3MOXKHOCTHU
npeaMeTa s peanu3aluyd TpeOOBaHWM K pe3yjbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTenbHON MPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOILIEr0 00pa3oBaHus, a TaKKe
TpeOOBaHMI K pe3yibTaTaM 00yuYeHHUs XMMHUHU HAa YPOBHE Lee M3yueHus ImpeaMera
U OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIbHOW JEATEIbHOCTH OO0YyYarolerocs Mo
OCBOCHHIO y4eOHOTO COJIEp KaHMUSI.

3HaHWEe XHMHUHM CIY>KUT OCHOBOM i (OpMHUPOBAHUS MHPOBO33PEHUS
00yyJarouerocs, ero nNpejacTaBjIeHU 0 MaTePUATILHOM €JUHCTBE MUPA, BAXKHYIO POJIb
urpaioT GopMUpyeMble XUMHUEH MPEACTaBICHUS O B3aMMOIPEBPALICHUSIX YHEPTHUH U
00 D7BOJIIOLMU BEIIECTB B MPUPOJE, O MyTAX pEIIeHUs TI00aNbHBIX MpodieM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPrE€TUYECKOW, MUIIEBOM M
IKOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 3APaBOOXPAHEHUS.

N3yuenune xumuu:

o CIIOCOOCTBYET pealu3ali BO3MOXKHOCTEM sl  CaMOpPa3BUTHS U
dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111el U PYHKIIMOHATBLHON IPaMOTHOCTH;

e BHOCHUT BKJaJ B ()OPMHUPOBAHUE MBIIUICHUS U TBOPYECKUX CIHOCOOHOCTEM
o0yyJaroumxcsi, HaBBIKOB HX  CaMOCTOSITEJIbHOW  y4yeOHOM  JesATeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M  HCCIEAOBATEIbCKUX YMEHHUH, HEOOXOAUMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B PO(PECCHOHATILHOM 1€ITeIbHOCTH;

e 3HAKOMUT CO cHeHU(PUKONW HAyYHOTO MBILIUICHHS, 3aKJIAIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SBJIAETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYaIOLINXCS;

e CIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHBIM 3HAaHUAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTMYECKOE
o0OpaszoBaHme 00yUYaIOIIUXCSI.

JlanHple HampaBieHUsT B OOy4YEHHHM XUMHH OOECHeuMBalOTCA Crenu(uKon
colepkaHuss ~ y4eOHOro  mIpeaMera, KOTOPBIA  SBISETCA  MEJAaroruyecku
aJlalTUPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKHM XMMUU Ha OIPEIECICHHOM JTare ee
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHUCTEMbl MEPBOHAYAJIBHBIX TMOHSITHI XHMHH, OCHOB
HEOPTraHUYECKOM XMMHM W HEKOTOPBIX  OTACJIbHBIX 3HAYUMBIX  ITOHATHM
OpraHUYECKON XUMUMU.



CtpykTypa coiepkaHusl MPOrpaMMbl MO XUMHHM CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mnonaxoaa K ee uszydeHuto. CojaepKaHHe CKIAAbIBAECTCA W3 CHCTEMBI
MOHATUM O XHUMHUYECKOM BJIEMEHTE M BEILIECTBE U CUCTEMBI MOHITUH O XMMHUYECKOU
peakuuu. OO0e OTH CHUCTEMBbl CTPYKTYpPHO OpraHU30BaHbl IO  MPUHIUITY
MOCJIEA0BATENBHOTO PA3BUTHs 3HAHMM HAa OCHOBE TEOPETHUYECKHUX MPEACTABICHUI
pPa3HOro ypOBHS:

¢ ATOMHO-MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

o Ilepuonnueckoro 3axona /[.M1. MengeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

e YYEHHS O CTPOCHHMH aTOMa U XMMHUYECKOU CBS3H;

o TMpPEACTaBICHUM 00 SIEKTPOJIUTHUYECKON JAHUCCOIMALMKA  BEIIECTB B
pacTBopax.

Teopernyueckne 3HaHUS PAcCMATPUBAIOTCI HA OCHOBE 3MIIMPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJHOIO
YPOBHSI K JPYTroMy, BBITIOJNHSS (YHKIUHU OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUSI U BO3MOYKHOCTEW MPAKTUYECKOrO MPUMEHEHUS U IMOJIYYECHHS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl MO  XHMHUHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABICHUS] O XUMUYECKOW COCTABIIAIONIEN HAYYHOW KapTUHBI MHUpA B JIOTUKE €€
CHUCTEMHOM MPUPOJBI, LIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U METOAaM
NO03HaHUA B Hayke. M3yueHne XuMuu MPOUCXOAUT C IPHUBJICUEHUEM 3HAHUM U3 paHee
U3YYEeHHBIX Y4eOHBIX mpeamMeToB: «Oxpyxaromuii mupy, «buonorus. 5—7 knacce» u
«®Duspnka. 7 Knaccy.

[Ipy wu3yyeHMH XUMHUM TPOUCXOAUT (POPMUPOBAHHME 3HAHUIL OCHOB
XMMHUYECKONM HayKd Kak OO0JIacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
NEeATEIbHOCTH YEJIOBEKA M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. 3agaya
y4eOHOro mnpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMbl XMMUYECKUX 3HAHUN —
BaKHEUIIUX (DaKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUHN, TOCTYIHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B MPUOOLIEHUU K
Hay4YHbIM METOJaM MO3HAHMS IMPU U3YYEHUU BEUIECTB U XMMHUYECKUX PEAKIUH, B
(GbopMHpPOBAaHUU W PA3BUTHUU MO3HABATENbHBIX YMEHUM U WX MPUMEHEHUH B Y4eOHO-
MO3HABATENILHON U Y4eOHO-UCCIEA0BATEIbCKON AEeSTENbHOCTH, OCBOCHUU MPaBUII
0e30macHOro 0OpallleHUs C BEIIECTBAMU B IIOBCEIHEBHOW KU3HH.

[Ipy u3yueHUM XMMHUU Ha YpOBHE OCHOBHOTO OOIEro 0Opa30BaHUSI BaXXHOE
3Ha4YeHHE MPUOOPENTH TaAKUE LIETH, KaK:

o (opmupoBaHME HMHTEIUIEKTYaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATUIO PEUICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

o HAINpaBJIEHHOCTh  OOydYeHHUs  Ha  CHUCTEeMAaTUYeCKOe  MPHOOILEeHHE
oOyyarommxcsi K CaMOCTOSITEIbHOW TMO3HABATENIbHOM JI€ITENbHOCTH, HAayYHBIM
METO/IaM TMO3HaHUsl, (OPMHUPYIOIIMM MOTHBALMIO W Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

o o0ecIeueHne YCIOBUM, CIIOCOOCTBYIOMMX MPUOOPETEHUIO O0YUYarOITUMUCS
OMbITa Pa3HOOOPa3HON JEATETbHOCTH, MO3HAHUS W CaMONO3HAHUS, KIHOYEBBIX
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HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOLIMX YHHUBEPCAJILHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB ACSTEIbHOCTH;

o (opMupoBanue oOmEed (GYHKIMOHAIBHOW M  €CTECTBEHHO-HAyYHOMH
I'PaMOTHOCTH, B TOM YHCJIE€ YMEHUI OOBSICHATh U OLICHUBATH SIBJIICHUSI OKPYKAIOIETO
MUpa, UCHOJb3Ys 3HAHUS U ONBIT, OJIYyYEHHbIC IPU U3YUYECHUU XUMHUH, IPUMEHSTh UX
[P pelIeHuu Ipo0ieM B MOBCEIHEBHOM KU3HU U TPYAOBOM JESTEIbHOCTH;

o (QopMupoBanme 'y  0Oy4arOmUXCs TyMaHUCTHYECKUX  OTHOIICHUH,
MOHUMAHUS I[IEHHOCTH XUMHYECKUX 3HAHWW [JI1 BBIPAOOTKA OKOJOTUUYECKH
IIEJIeCO00Pa3HOT0 TIOBEACHUS B OBITY U TPYAOBOH JEATEIHHOCTH B IEJSIX
COXPAaHEHUS CBOETO 310POBbS U OKPYKAIOLIEH IPUPOTHON CPEJIBI;

e Ppa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHUS OOIIEUYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpY NpO(UIIS M HANIPaBICHHOCTU JalbHEHNIIEro 00ydeHus.

OO611ee 4yKcI0 YacoB, OTBEACHHBIX ISl U3yYEHUS] XUMHUH Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHusi, coctaBisier 136 yacoB: B 8-m kjacce — 68 4dacoB (2 4daca B
HeJen0), B 9-M Kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

Jist peanuzaiiii IPOTrpamMMbl  UCHOJB3YIOTCS yY€OHUKH, JOMYIIEHHbIE K
UCIIOJIb30BAHUIO TIPU pealiM3allii HMEIOIIHUX TOCYJIapCTBEHHYIO aKKpPEIUTAIUIO
00pa3oBaTeNbHbIX MPOTPaMM HayaldbHOTO OOUIEro, OCHOBHOI'O OOIIEro, CPeIHEro
oOmero oOpa3oBaHUS OpPTaHU3ANMIMH, OCYIIECCTBISIONMME 00pa30BaTEIbHYIO
NEeATENbHOCTb, TpUuKa3oM Munnpocsemenus Poccun ot 21.09.2022 Ne 858:

o Xwumus, 8 xnacc. / ['abpuensia O.C., OctpoymoB U.I'., CraakoB C.A. AO
«3narensctBO «lIpocBemienue»;

o Xumus, 9 xnacc. / ['abpuensa O.C., OctpoymoB U.I'., CnaakoB C.A. AO
«3narensctBO «IIpocBemenue.

DOneKTpoHHbIE 00pa30BaTeNIbHbIE PECYPCHI, NOMYILIEHHbIE K HCIOJIb30BAHUIO
Opy peajn3aldd WUMEIOIIHUX TOCYAApCTBEHHYIO aKKpeAUTAIMI0 00pa30BaTeIbHbIX
porpamMM HayajibHOro OOIIEro, OCHOBHOTO O0IIEro, CpeaHero ooiero oopazoBaHus
npukazom Munnpocseuenusa Poccun ot 04.10.2023 Ne 738:

o Xumus, 8 kinacc, PI'AOY IO «Axkanemust Munnpocsemenusi Poccuny;

o Xumus, 9 knacc, PI'AOY IO «Akaaemust Munnpocsemenusi Poccuny;

o DIJEKTPOHHBIN oOpa3oBaTeibHbIN pecypce «Jlomamnue 3amanus. OCHOBHOE
obmee oOpazoBanue. Xumus», 8—9 knacc, AO «M3narensctBo «lIpocBemenney;

o Tpenaxep «Obmako 3nanui». Xumus. 8 knacc, OO0 «Dusukon Jlady»;

o bubOmmoreka [1OK.



Conep:kanue y4eOHOI0 npeaMera

8-i1 ki1ace

IlepBoHaya/ibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuu. Poilb XMMUUM B KU3HU YENOBEKA. XUMHUSA B CUCTEME HayK.
Tena n BemecTa. @U3nUECKUE CBOMCTBA BELIECTB. ATPETaTHOE COCTOSHUE BEILIECTB.
[TonsiTue o Meromax mo3HaHuss B XuUMHUM. YUucTeie BemectBa U cMecu. CrocoObl
pas3aeneHust CMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas popmyina. BaneHTHOCTP aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BemecTB. OTHOcuTenbHass aroMHas macca. OTHOCHTENIbHAs
MOJIEKYJIIpHasi Macca. MaccoBasi 107151 XUMHUYECKOr0 3JIEMEHTA B COETMHEHHH.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3auMoOCBs3b KOJIMYECTBA,
Macchl M 4HCIIa CTPYKTYpHBIX €IWHMII BemiecTBa. Pacyetsl mo dopmyiam
XUMUYECKUX COCTMHEHUM.

@u3N4ecKnue U XUMMHUYECKUE SIBJICHHUS. XUMUYECKash PEAKLUUsl U €€ MPU3HAKH.
3aKOH COXpaHEHMs] Macchl BellecTB. XuUMHUYeckue ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX peaKIil (CoeqMHEHMS, pa3JIOKEHUS, 3aMEeIlEHUsI, OOMEHA).

XUMHUYECKUMN IKCIIEPUMEHT:

3HaKOMCTBO C XMMHYECKOHM MOCynO#, mpaBujamMu paboOThl B J1abOopaTopuu U
npueMaMu oOpaileHusi ¢ JabopaToOpHBIM O0OpYIOBAaHUEM, M3YUYEHHE U OMHCAHUE
¢uznyeckux  CBOMCTB  00pa3llOB  HEOPraHMYECKHX  BEIIECTB, HAOIIOJCHUE
¢uznyeckux (MIaBleHUE BOCKA, TastHUE JIbJa, paCTUPAHUE caxapa B CTyIKe, KUIIEHUE
U KOHJEHCauusi BOJAbI) U XMMHYECKUMX (FOpEHUE CBE€YHM, NPOKAIMBAHHE MEIHOMU
IPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCIOTOW) SIBICHHUM, HAOMIOJEHUE U OMHCAHNE
NPU3HAKOB  MPOTEKaHUs  XMUMHYECKMX  peakuumid  (pas3jioxkeHue  caxapa,
B3aMMOJICUCTBUE CEPHOW KHUCJIOTHI C XJIOPUIOM Oapuisi, pa3ioKEeHUE TUIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJACHCTBHE Keje3a ¢ pacTBopoMm conu memau (I1),
U3Y4YEHUE CMOCOOOB pa3JeieHusi CMEceil: ¢ MOMOIIbI0 MarHurta, (QuiIbTPOBAHHE,
BbINIapUBaHUE, JUCTWILISALUS, XpomaTtorpadusi, MpPOBEJACHUE OYUCTKH TMOBAapEHHOU
COJIU,  HaOJIOJEHWE W  ONHUCAaHUE  PE3yJbTaTOB  MPOBEJIEHUSA  OIbITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAHEHHMS MAacChl, CO3/IaHHE MOJEJIEH MOJIEKY
(ILIapOCTEPKHEBBIX ).

BaxHeiue npeacTaBuTe I HEOPraHNYECKHX BELECTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciaopon — 3iaeMeHT U mpoctoe
BemiecTBo. HaxoxknaeHue kuciopona B MpHUpoae, (U3HUECKHEe W XUMHUYECKHE
cBorictBa (peakumm topeHus). Oxcunbl. Ilpumenenue kucnopoga. CrocoObI
MOJIyYeHHUs! KUCIopo/ia B JabopaTopuu 1 MpoMbllieHHOCTH. KpyroBopot kucinoposaa
B nipupojie. O30H — ajuIOTpOIHast MOAU(pUKAIUS KACIOpOa.

TeroBoit 3dexT xXuMuyeckod peakuuud, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- U SHJI0TEPMUUYECKUE PEAKIMKU. TOIINBO: Yroib U METaH. 3arpsi3HEHUE BO3/1yXa,
yCUJIEHHE MMAPHUKOBOIO 3(pdekTa, pazpylieHue 030HOBOTO CIIOSI.



Bonopon — anemeHT u npocTtoe BemecTBo. Haxoxknenue Bo1oposia B MpUpOE,
dbu3nUecKkrue 1 XMMUYECKHE CBOWMCTBA, IPUMEHEHUE, CIIOCOOBI notyyeHust. Kucnorsl
U COJIH.

MounsipHblii 00beM ra3oB. PacyeTsl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue CBOMCTBA BOoAbl. Boma kak pacTtBoputelib. PacTBOpEL.
HacelllleHHbIE W HEHACBIIEHHBIE PAacTBOpPbl. PacTBOpHUMOCTH BELIECTB B BOJE.
MaccoBasi 107151 BellleCTBA B PacTBOpE. XHUMHYECKUE CBOMCTBA BOJAbl. OCHOBaHWS.
Posib pacTBOpOB B mpupoAe U B KU3HU 4elOBEKAa. KpyroBopoT BOABI B MPUPOJE.
3arpsi3HeHre NpupoaHbIX Boja. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcumbl. Knaccudukamms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIC,  KHUCIOTHBIC, aMOTEpHBIE) W
HecosieoOpasyromnue. Homenknarypa okcuaoB. @u3ndeckne M XUMHUYECKUE CBOHCTBA
okcuioB. [TomydyeHne okcuIoB.

OcHoBanusa. Knaccudukanuss OCHOBaHMI: IIE€JIOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. Du3MyUeCKME W XUMHUYECKHUE CBOWCTBA
ocHoBaHuu. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinor. Pusznueckue u
XMMUYECKHE CBOWCTBAa KHUCIOT. Psanx akrtuBHoctn wmerauioB H.H. bekerosa.
[TosrydyeHue KUCoT.

Conun. HomeHnknarypa coneil. @uznueckne U XMMHYECKHE CBOICTBA COJIEH.
[lonyuenue cosen.

I'eneTnyeckas CBS3b MEXKY KIaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

XUMHYECKUMN IKCIIEPUMEHT:

Ka4ECTBEHHOE OINPEIICIICHUE COJACPIKAHUS KUCIOPOJa B BO3AYyX€E, MOJYyYCHHUE,
coOupanue, pacro3HaBaHWEC W W3YYCHHE CBOWCTB KHCIOpOAa, HaOII0IeHNE
B3aMMOJICHCTBUS BEIIECTB C KHCIOPOJOM U YCIOBUS BOZHUKHOBEHHMS U NIPEKPALLICHUS
ropenus (moxapa), 0O3HaKOMJIEHHE ¢ oOpa3liaMi OKCHUJOB U OMKMCAHHE UX CBOWCTB,
noJiydeHue, cooupanue, paclio3HaBaHUE U U3YYEHHE CBOWCTB BOAOpoOAa (TOpEeHHE),
B3aumojelcTeiue Bojopona ¢ okcugoMm Menu (1) (BO3MOXKHO HMCHOJB30BaHUE
BUJIEOMATEPHUATIOB), HAOIOJeHHe O0pa3loB BEUIECTB KOJIMYECTBOM | MOJb,
UCCJIeIOBAHNE OCOOEHHOCTEN PacTBOPEHHUS BEIECTB C PA3JIMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPENEIICHHOW MacCOBOM JOJIEM pacTBOPEHHOIO
BEILIECTBA, B3aUMO/JICHCTBUE BOJIBI C METa/NIaMHU (HATpUEM M KaJlbI[ueM) (BO3MOMKHO
UCIIOJB30BaHUE BUJIEOMATEPUATIOB), HCCIEAOBaHUE OOpa3llOB HEOPraHUYECKUX
BEIIIECTB PA3JIMYHBIX KIJIACCOB, HAOIIOJEHUE W3MEHEHHUS OKPACKH HWHIUKATOPOB B
pacTBOpax KHUCIOT M IIeNoueil, u3ydyeHue B3aumopeiicTBus okcuna meau (II) c
pacTBOPOM CEPHOW KHCJIOTBI, KHCJIOT C METAJUIAMHU, PEAKLUN HEUTpaIu3aluy,
MOJyY€HUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOrO METauia APYyTUM U3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1ay Mo TeMe «BakHellne Kiiacchl
HEOPTaHUYECKUX COEAUHEHUI.

IMepuoanueckud 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHUX
iemeHnToB .M. MenngeneeBa. CrpoeHue aroMoB. XHMHYECKAsi CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU
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[lepBble MONBITKM KJIacCCUPUKALUU XUMHYECKUX »3iieMEeHTOB. [lonsTte o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U MIEJIOYHO3EMENIbHbIE METalIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT aMPOTEepHbIE OKCHUJIBI U
TUAPOKCHUIBL.

[lepuonnueckuit 3akoH. I[lepuognueckass cucTeMa XMMHUYECKHUX DJIEMEHTOB
HNUW.  MengeneeBa.  KopoTkomepuonHas ¥ JJMHHONEpUOAHAS  (POPMBI
[Ieprnonnueckoii cucrembl xumuueckux sneMeHToB .M. MenaeneeBa. llepuoasr u
rpynmbl. OU3n4ecKuil CMBICH MOPSAIKOBOIO HOMEpPA, HOMEPOB IMEPUOAA U TPYMIIbI
DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000J0YeK  aToMOB  mepBbIX 20  XMMHUYECKHX  DJIEMEHTOB
Ilepnognueckon cucremsl J[.M. Menngeneesa. XapakTepuCTMKa XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoi cucreme J1.11. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHHUs paguyca aTOMOB XHUMHUYECKHX JJEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u llepuoandeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB JJI1 pa3BUTUsA Hayku W npaktuku. .M. MenneneeB — yyeHbIl U
IpaKIaHUH.

Xumuueckass cBsizb. KoBasieHTHast (TosisipHas W HEMOJIApHAs) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

CreneHb  OKHUCJICHHUSI. OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIUH.
[Iporiecchl okucneHrs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHYECKUMN IKCIIEPUMEHT:

n3yueHue oOpasloB BEIIECTB METALIOB W HEMETaUIOB, B3aWMOJCHCTBHUE
TUJIPOKCUIA LIMHKA C PacTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropenue, peakliiy pa3oKeHUs], COSTUHEHU).

MexnpeaMeTHbie CBA3H

Peann3zanust MeXnpeaMeTHbIX CBSI3€d NpPU U3YYEHHH XMUMUU B 8-M Kiacce
OCYIIECTBIISIETCSL Yepe3 MCIOJIb30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK Y MOHATHM, SIBJISIOIINXCS CUCTEMHBIMU JJISI OTJIEJIbHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOT'O IMKIJIA.

OOmme ecTeCTBEeHHO-HAYYHbBIE TOHATUS: HAY4YHBIA (DaKT, TUMOTE3a, TEOPHS,
3aKOH, AaHalIW3, CHUHTE3, KiacCUpUKAIMs, TEPUOJUIHOCTh, HAOIIONCHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHHE.

dusukKa: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUUECKUN 3apsij, BEIIECTBO, TeEJ0, O0BeM,
arperaTHOe COCTOSTHUE BEIIeCTBa, ra3, GU3NIEeCKUE BETUINHBI, CIUHUIIEI U3MEPCHUS,
KOCMOC, IJTAaHETHI, 3Be3/1bl, COoHIIE.

buonorus: porocunrtes, apixanue, oOuocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MMOPO/JIbI, MOJIE3HBIE
MCKONAaEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9-i1 kJ1ace

BemecTBo M XMMHUYecKasi peakus



[lepuonnueckuit 3akoH. I[lepuognueckass cucTeMa XMMHYECKHUX DJIEMEHTOB
JA.N. MenneneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHYECKHUX 3JIEMEHTOB NIEPBBIX TPEX MEPUOAOB, Kalus, KalblUs U UX COEUHEHUI B
COOTBETCTBUM C MOJIOKEHHUEM 3JIEMEHTOB B llepmoanueckoil cUCTEME U CTPOEHUEM
UX aTOMOB.

CrpoeHue BeniecTBa: BHUAbl XMMHYECKOM CBSI3U. THIBI KPUCTAINIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THMNA KPUCTALUIMYECKOW PEIIETKH U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanys m HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XHWMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJlacCaM HEOPraHWYECKUX
COCIMHEHU, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukaruys XuMAYeCKUX pPeakiuid 1Mo pa3IudHbIM MpU3HAKaM (110 YHUCITy
U COCTaBy Y4YacTBYIOIIMX B pEaKIMU BEIIECTB, MO TemioBoMy 3ddexTy, 1o
U3MEHEHHUIO CTENEHEW OKHUCICHHMS XMMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajiu3aropa). JK30- U ISHIOTEPMUUYECKHE PEAKIMH, TEPMOXUMHUYECKHE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [loHaTue o0 00paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKHX peakuusx. [[oHATHEe O TOMOreHHBIX U TeTEepPOre€HHBIX
peakuusax. [lonstue o karanmuze. [loHsATHE O XMMHUYECKOM paBHOBECHMU. DaKTOpHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PpEAKIMU U IOJOXKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  pPEaKIMH,  JJEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBienue YPaBHEHUM
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUM  C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopust PMEKTPOIUTUYECKON AUCCOLUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MeXaHU3M JUCCOLMALMU BEUIECTB C Pa3jJWYHbIMU BHJIAMHU
xumMuieckoil csizu. Crenens auccouuanuu. CUIIbHBIE U CJIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMeHa. YCIOBHUSI MPOTEKAHUS PEAKIUHA MOHHOTO OOMEHa,
MOJHBIE W COKpAalICHHbIE HOHHBIE YypaBHEHHs peakiuil. CBOWCTBAa KHUCIOT,
OCHOBaHMI U CcoJiel B CBETE MPEACTABICHUIN 00 3JIEKTPOJUTUYECKON AUCCOLMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsTHE O THIpONH3E COMNEN.

XUMHYECKUM IKCIIEPUMEHT:

O3HAKOMJICHUE C MOJEIISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPTraHHUYEeCKHUX
BEIIECTB — METAUIOB W HEMETAUIOB (TpaduTa W anmasa), CJIOKHBIX BEIECTB
(xJopuaa HATpUsl), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIUU OT
BO3JICUCTBHS PA3INYHBIX (PAKTOPOB, UCCIIEIOBAHUE IIICKTPOMPOBOHOCTH PACTBOPOB
BEILECTB, Ipollecca JAWCCOLMALMM KHUCIOT, IIeJoYed u cojeil  (BO3MOXKHO
UCIIOJIb30BAaHUE BUIEOMATEPUATIOB), MPOBEACHUE OMNBITOB, HJUIIOCTPUPYIOLIUX
MPU3HAKKU MPOTEKAHUS PeaKluii MOHHOTO oOMeHa (00pa3oBaHUE OCaJKa, BbIACIICHUE
raza, oOpa3oBaHHE BOJbl), OMBITOB, WLIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakiuui (TOpeHue, peakiMu pas3loXKEeHUs, COCIUHECHHUS),
pacro3HaBaHUE HEOPTraHUYECKUX BELIECTB C MOMOUIBIO KAYECTBEHHBIX PEAKIUMU Ha
VOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.



Hemertannbl U MX coeinHEeHUA

OO6miast xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XMMHUUYECKUE CBOICTBA HA IpUMEpPE XJIopa (B3aMMOJIEHCTBHE C
MeTajllaMHM, HeMeTaUlaMH, Iieroyamu). XiopoBojpopod. ConsiHas KHUCIIOTAa,
XUMHUYECKHE CBOMCTBA, MOJIy4eHHe, MpuMeHeHue. [leficTBre xjiopa 1 XJI0poBOAOpOIa
Ha OpPTaHu3M YeloBeka. BaxkHeime XI0puabpl U UX HaX0XACHUE B IPUPO/IE.

OObmas xapakrepuctuka smeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHble CTemneHu OKucieHus. CTpoeHHe U (PU3UUECKHEe CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJA U CEPhl. AJUIOTPONHbIE MOAUPUKALIMN KUCIOPOJa U
cepbl. XuUMHUYEeCKHe CBoilcTBa cepbl. CepoBOIOpOA, CTpOCHHE, (PHUIUUYECKHE U
XUMHUYecKue cBoWcTBAa. OKCHIBI CEpbl KaK MPEICTABUTENIM KHUCIOTHBIX OKCHIOB.
Cepnas kuciota, GpU3MUecKue U XMMHYECKUE CBOMCTBA (0OIIME KaK MpeCTaBUTENs
KJlacca KHUCIOT M crnenuduyeckue). XUMUYECKUE PEaKlUM, JeXKallhue B OCHOBE
MPOMBIIIUIEHHOTO CrHoco0a TMOJy4YeHUs CepHOM KHCIOThl. IlpuMeHeHue cepHOU
kucioThl. ConM  CcepHOM KHUCIOTHI, KauyeCTBEHHas peakiusi Ha Cyiab(haT-uoH.
HaxoxnaeHnue cepbl M €€ COEAMHEHUH B Mpupoje. XHUMHUYECKOE 3arpsi3HEHHe
OKpY>KaloIlel Cpeibl COETMHEHUSIMU CEPbI (KUCTOTHBIE AOXKIH, 3arpSA3HEHUE BO3TyXa
¥ BOJIOEMOB), CLIOCOOBI €r0 MPEJOTBPAILECHUS.

OOmasi xapakTepucTuka 3JaeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, PaclpoCTpaHEHHE B MPHUPOJE,
duznyeckue u XxuMHUeckue cpoictBa. Kpyrosoport azora B mpupoae. AMMHAK, €ro
dusznyeckue U XMMUYECKHUE CBOWCTBA, MONydeHHe U npumeHenue. Colu aMMOHUS,
ux (u3NYecKue U XMMHUYECKHUE CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHUA. A30THas KHUCIIOTa, €€ MOoJdyueHue, (pUu3nueckue W XUMHYECKUe
cBOlicTBa (OOIlIME Kak TMPEICTaBUTENS Kiacca KHUCIOT U CHeHU(pUUYECKHE).
Hcnonb3oBaHne HUTPATOB U COJIEW aMMOHHUS B KaueCTBE MUHEPAJbHBIX yI0OPEHUM.
XHUMHUECKOE 3arps3HEHUE OKPY’KAIOIIEeH Cpellbl COCIUHEHUSMU a30Ta (KUCIOTHBIE
O], 3arps3HEHUEe BO3JyXa, MOuYBbl U BogoemoB). dochop, amnoTpomnHbie
moaudukanuu dochopa, puznueckue u xumudeckue csoricrpa. Oxcun pochopa (V)
u (dochopnas kuciora, ¢GUMUECKHE W XUMUYECKHE CBOWCTBA, IOJIyYECHHE.
Hcnonb3oBanue (ocharoB B KauecTBe MUHEPATIbHBIX yA00PEHUI.

Obmas xapakrepuctuka sneMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCJICHHs. YTJIEPOJ, alJIOTPOINHbIE MOAU(UKALINY,
pacmpocTpaHeHHe B MpUpoje, (PU3MUecKhe M XMMHUYECKHE CBOWCTBA. ANcCOpOIus.
Kpyrosoport yrinepozaa B mpupoae. Okcuabl yriepona, ux Gpusndeckue u XuMHUIecKue
CBOIICTBa, [EHCTBME HAa JKUBbIE OPraHu3Mbl, TMOJy4YeHHE U TNPUMEHEHHE.
Dkosiornyeckre mpoOJeMbl, CBs3aHHble € okcugom yriaepoaa (IV), rumoresa
rJI00JIBHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3P (deKT. YToiabHas KUCIOTa U €€
coiid, UX (U3MYeCKUe W XHMHYECKHE CBOWCTBA, MOJyY€HHWE U TNPUMEHEHHE.
KauecTtBenHnas peakuuss Ha kapOoHaT-uoHbl. Vcrnosb3oBaHue kKapOOHATOB B OBITY,
MEJUIMHE, TPOMBIILIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHavasibHbIE MOHATUS 00 OPraHWYECKUX BEIIECTBAX KaK O COETUHEHUSX
yriepoja (MeTaH, 3TaH, 3TWIEH, alleTUJICH, 3TAHOJI, TJIUIEPHUH, YKCYCHasl KUCIIOTA).
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[IpupoHbIe UCTOUYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, HE(PTh), MPOAYKTHI
ux mepepaboTku (OEH3WH), MX poJb B OBITY W MpoMbIIUIeHHOCTU. [loHsaTHE O
OMOJIOTMYECKU BXKHBIX BEIIECTBAX: )KUPaX, O€NKaX, yriaeBoJAaxX — U UX POJH B KU3HU
yesioBeka. MarepuaabHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUUECKUX COSAMHEHUH.

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBOICTBA, TOJyYEHHE W
npumeHenue. CoeauHeHus: KpeMHaus B ripupoje. O01ue npeacraBieHus 00 OKCHIe
kpemuus (IV) m kpemumeBoii kucimore. CUIUKATHI, UX HWCIIOJB30BAaHUE B OBITY, B
IPOMBIIIICHHOCTH. BakHelIne CTpOUTENbHBIE MaTepHalibl: KepaMHKa, CTEKJIO,
IIeMeHT, OeToH, keme300eToH. [IpobGraembr  Ge30macHOrO  MCIOJIB30BAHUS
CTPOUTETHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

XUMHYECKUMN IKCIIEPUMEHT:

M3ydeHue o0pa3loB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBE/ICHNE KaYECTBEHHBIX PEAKIMH HA XJIOPUJ-MOHBI U HAOIIOCHUE TPU3HAKOB UX
POTEKaHMs, ONBITHI, OTPaKAIOIIKe (PU3NUECKUE U XMMUYECKUE CBOMCTBA TaJIOT€HOB
U UX COCAMHEHUH (BO3MOXHO MCIOJIb30BaHUE BUJIEOMATEPHUATIOB), 03HAKOMIICHUE C
oOpa3ramMu XJOpUJIOB (TaJIOTEHUIOB), O3HAKOMJICHHE C O0Opa3llaMH Cepbl U €e
COCIMHEHUSIMU  (BO3MOXHO MCIOJIb30BaHUE BUJEOMATEpUaoB), HabO0IeHHE
nmpoliecca OOyriauBaHMsI caxapa IM0J] ACHCTBUEM KOHIIEHTPUPOBAHHOW CEpHOMU
KHUCJIOTBhI, HW3y4Y€HHUE XHMHUYECKHX CBONCTB pPa30aBJICHHOM CEPHOM KHUCIOTHI,
IpOBEJCHNE KaueCTBEHHOM pEeakiuu Ha Cynb(arT-uoH U HaONI0JIeHHE TMpPU3HAKa €e
OpOTEKaHus, O3HAKOMJICHHE C (U3MYECKUMHU CBOMCTBaMHU a30Ta, (ochopa U HX
COEIMHEHHI (BO3MOYKHO MCIOJIb30BAaHUE BUIEOMATEPUAIIOB), 00pa3laMu a30THBIX U
dbochopHBIX yAOOpEeHM, MONydeHHEe, COOWpaHWe, pACIO3HABAHUE W HW3YUYCHUE
CBOIICTB aMMUaKa, MPOBEICHUE KAUYECTBEHHBIX PEAKIM HAa MOH aMMOHUA U docdart-
MOH U M3y4YCHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJCICTBIE KOHIIEHTPUPOBAHHOU
a30THOM KHUCIOTBI C MeAbl0 (BO3MOXKHO HCIIOJB30BAaHHWE BHUAEOMATEPUATIOB),
U3y4YEHUE MOJelel KpUCTAUIMYECKUX peIIeTOK anmasza, rpadura, QyJuiepeHa,
03HAKOMJIEHHE C TPOLECCOM aacOpOIMU PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJieM U YCTPOMCTBOM MPOTHBOTa3a, MOJydYeHHE, COOMpaHHe, paclo3HABAHHE WU
U3Y4YEHUE CBOMCTB YIJIEKUCIIOrO ra3a, MpPOBEJECHHWE KAYECTBEHHBIX pEaKIMi Ha
KapOOHAT M CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB MX MPOTEKAHMS, O3HAKOMJIICHUE C
IPOAYKUMEH CUIIMKATHON MPOMBIIUIEHHOCTH, PEUICHUE 3KCIEPUMEHTAIBHBIX 3a]ay
1o TeMe « BakHenIIne HEMETaIbl U KX COCTUHEHHUS.

MeTasJibl M X COeTUHEHUS

OOmas XxapakTepuCcTUKa XMMHUYECKUX 3JIEMEHTOB — METaUIOB Ha OCHOBAHUU
ux nonoxeHus B llepuonmueckon cucreme xumudeckux diemeHTtoB ..
MenpneneeBa u cTtpoeHusi aroMoB. CTpoeHHe MeTaaaoB. Meramindeckasl CBA3b U
METa/UTMYeCcKasi KPUCTAIUIMYECKAsl PelIeTka. IIEKTPOXUMUYECKUN PsIJT HAMPSHKEHUN
MeTaioB. Du3nueckue U XUMHUYECKHME CBOMCTBa MeTaioB. OOmme crnocoObl
NOJIy4eHUs] MeTaJI0B. [oHsATHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
ux oT Kopposuu. CriaBbl (CTajib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE
B OBITY ¥ IPOMBIIIIEHHOCTH.

[Ilenounble MeTayibl: MojoxkeHue B Ilepuonnueckoil cucreMe XUMHUYECKUX
anemenTtoB JI.MI. MenzeneeBa, CTpoe€HHE HX aTOMOB, HaXOXJAEHHE B MPHUPOJE.
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duznyueckre U XMMUYECKHME CBOWCTBa (Ha mpumepe Hatpusi U Kamus). Okcuabl u
TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHre mea0uYHbIX METAVIOB U UX COCTUHEHUM.

[IleroyHO3E€MENBbHBIE ~ METAJUIBI MarHud W KaJbLMil: TIOJIOXKEHHUE B
Ilepuonnueckoin cucreMe xumudeckux sineMmeHToB J[.M. Menneneesa, ctpoeHne ux
aTOMOB, HaxOXJIeHHE B mpupoje. PU3NYeCKue U XMMHYECKHE CBOMCTBA MAarHus W
Kanpuusd. BaxkHeilme coequHenus Kaublus (OKCHA, TUAPOKCHI, coin). XKecTKocTh
BOJIBI M CIIOCOOBI €€ YCTPaHEHHUS.

AimroMyHMN: TT0N10KeHUE B [lepruonndeckon cucreMe XMMHUYECKUX 3JIEMEHTOB
JI.W. MeHnneneeBa, CTpoeHHME aToma, HaxoKIeHHE B mpupoxac. Dusnueckue u
XMMHYECKHE CBOWCTBA alOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCHAA
AIIOMUHUSL.

Keneso: nonoxenue B [lepuoanueckon cucTeMe XuMHIECKUX 3y1emMeHToB J1.1.
MenpneneeBa, CTpOEHUE aTOMa, HaX0XkAeHUE B npupoae. Pu3sndyeckne u XUMUYECKHE
cBoiicTBa xene3a. Okcuawl, ruapokcuabl U conu keneza (II) m xenesza (IID), ux
COCTaB, CBOMCTBA U IOJYUYCHHE.

XUMHUYECKUMN IKCIIEPUMEHT:

O3HAaKOMJIEHHE ¢ oOpa3llaMy METaUIOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMHU, U3yUYEHHUE PE3YJIHTATOB KOPPO3UU METAILIOB (BO3MOXKHO UCIIOIb30BAHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHCTBUSI OKCHAA KalbI[Us U HATpUs C
BOJAOW (BO3MOYKHO MCIOJIb30BAaHUE BHUIEOMATEPUATIOB), HCCIEJOBAHUE CBOMCTB
YKECTKOM BOJIbI, POLIECCA TOPEHHUS KeJe3a B KUCIOPOAE (BO3MOKHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), NPHU3HAKOB MPOTEKAHHMS KAYECTBEHHBIX PEAKUUNA HA HWOHBI:
MarHus, Kajiblus, adlOMHUHUsS, IuHKa, >xene3a (II) m xemeza (1), memu (II),
HAOJI0/ICHUE U OMKMCAaHUE MPOLIECCOB OKPALTMBAHUS TUIAMEHU HOHAMH HATpUs, KaJus
U KaublMs (BO3MOXHO MCIOJIb30BAaHUE  BHJIEOMATEPHANIOB), HCCIEIOBAHHE
aM(OTEpHBIX CBOWCTB THAPOKCHUJIA ATIOMUHHUS M TUAPOKCHAA IMHKA, pEIICHUE
HKCHEPUMEHTAJIBHBIX 3a]1a4 N0 TeMe «BakHelIlre METaIbl U UX COCTUHEHUS.

XUMHUA U OKPYKAKINafA cpeaa

BemecTtBa m Marepuansl B INOBCEAHEBHOW KW3HM 4YeNOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BELIECTB M XMUMHUYECKUX peakiuil B ObiTy. IlepBas momous mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUUYECKOE 3arps3HEHUE OKpYKaromiew cpenbl (mpenenbHas IOMycTHUMAas
KOHIIeHTparusi BemiecTs, gaigee — [1/IK). Poib Xumuu B pelieHUM SKOJOTHUYECKUX
npobiiem.

XUMHYECKUMN IKCIIEPUMEHT:

U3y4eHue oO0paslloB MaTepHasoB (CTEKJIO, CIUIABBI METAIJIOB, MOJIHMMEpPHBIC
MaTepHabl).

MexnpeaMeTHble CBA3H

Peanu3zanust MeXnpeaMeTHbIX CBSI3€d NpPU W3YYEHHH XUMUU B 9-M Kiacce
OCYIIECTBIISIETCSL Yepe3 MCIOJIb30BAHNE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK Y MOHATHM, SIBJISIOIINXCS CUCTEMHBIMU JJISl OTJIEJIbHBIX TPEAMETOB €CTECTBEHHO-
Hay4YHOT'O IMKIIA.

OO0mre ecTecCTBEeHHO-HAyuYHbIE TMOHATHS: Hay4yHbIA (DaKkT, TUIOTE3a, 3aKOH,
TEeOpus, aHalU3, CHUHTE3, KiIacCuPUKalusg, TEepUOJAUYHOCTh, HAONIIOJCHHUE,
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IKCIIEPUMEHT, MOJICTTUPOBAaHNE, U3MEPEHHE, MOJICIb, SBIICHNE, TAPHUKOBBIN 2 (deKT,
TEXHOJIOTHsI, MAaTEPHAIIBL.

®dwusuka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKIIUI, U30TOIIBI,
PaMOaKTUBHOCT, MOJIeKyIa, AIIEKTPUIECKHIA 3apsi, MIPOBOTHHKH,
MOJTyTIPOBOTHUKH, TUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TE€JO, 00bEM, arperaTHoe
COCTOSTHHE BEIIECTBA, ra3, PacTBOpP, PACTBOPUMOCTh, KPHUCTAJUIMYECKas PEIIeTKa,
CIUIaBbl, (PU3HUECKUE BEIMYMHBI, SAMHHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
IJIaHeTHl, 383161, COIHIIC.

buonorust: ¢orocunres, npixanue, Ouocdepa, IKOCHCTEMa, MUHEpAIbHbIC
yI00peHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE MOPO/bI, MOJIE3HbIE
UCKOTIaeMble, TOIUIUBO, BOJHBIE PECYPCHI.

IInanupyemblie pe3yabTaThl 0CBOCHHS Y4€OHOT0 MpeaMeTa

JInuHOCTHBIE pe3yJbTaThl

JIM9HOCTHBIE  PE3yNbTAaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO  OOIIETro
oOpa3oBaHMS [IOCTHTAIOTCA B XOA€ OOYy4YeHHS XUMHH B €IUHCTBE Y4YeOHOW u
BOCTIMTATEIbHON NIEATEIHPHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMH POCCUHCKHMU
COIIMOKYJIBTYPHBIMH ¥ JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TPUHATHIMA B
oOIiecTBe TMpaBWJIaMd W HOPMAaMH TIOBEACHUS U CIIOCOOCTBYIOT MpoIeccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIA3AINN 00YYaIOIINXCSl.

JIMuHOCTHBIE ~ pe3yNbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYaroummxcs
PYKOBOJACTBOBATbCA ~ CHUCTEMOM  TO3UTHBHBIX  ILIEHHOCTHBIX  OpUEHTAlMil U
pacuMpeHue onbITa AeATeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)naTpuoTH4YEeCKOro BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIICHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJEIWI0, TIOHMMaHUs 3HAUYCHUS XUMHUYECKOW HAyKH B JKU3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIAACTh JOCTOBEPHOW HHQOpMAIEH O
NEPEOBBIX JOCTH)KCHUAX U OTKPBITUSX MHPOBOM M OTEYECTBEHHOW XHWMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIUTAHMS:

NPEJICTABICHUS O COIMAIbHBIX HOPMax U TMpaBWIaX MEKINIHOCTHBIX
OTHOIICHU! B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, yueOHO-UCCIIEIOBATENBCKOM, TBOPYECKON U IPYTHX BUAAX JAEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON MACSATENBHOCTH TPU  BBITOTHCHUH
y4eOHBIX, TMO3HABATENBHBIX 3a]a4, BBIOJHEHUU XUMHYECKUX DSKCIEPUMEHTOB,
CO3/IaHUU yUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHMMAHUIO U B3aWMOIIOMOIIIN
B MpoIlecce 3TON yueOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHWBATH CBOE MOBEJICHUE U
MOCTYIKM CBOMX TOBApUIICH € MO3ULKUK HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HAHUS MTOCIEACTBHI MOCTYIKOB;

3)IEeHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHUPOBO33PEHYECKHE MPEACTABICHUS O BEIIECTBE M XHUMHUYECKOH peakivu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO pPa3BUTHs HAayKd M COCTABIISIFOIINE
OCHOBY /Il TIOHMMAaHHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
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OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHsI TMPUPOJBI, B3aUMOCBS3AX YeEJIOBEKa C
IPUPOIHON CPEIOid, O POJIM XMMHUHU B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO03HABATENIbHbIE MOTHUBBI, HAIlPaBJICHHbIE Ha IMOJIYYEHUE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOAUMBIE ISl OOBSICHEHHS HAOII0JAaeMbIX IPOLIECCOB U SIBICHHIA,
MO03HABATENIbHON, MH(GOPMAIIMOHHOW W YHUTATEeIbCKOM KYyJIbTYpbl, B TOM 4YHUCIE
HAaBBIKOB  CaMOCTOATENBbHOM paboThl € y4eOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPATYPON, JTOCTYIMHBIMA TEXHUYECKUMH CpPEJICTBaMH  HWH(GOPMAIMOHHBIX
TEXHOJIOTHH;

WHTEepEC K OOYYCHHIO M TIO3HAHUWIO, JFO0O3HATENHHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K CaM000pa30BaHUI0, MPOEKTHON U MCCIIEI0OBATEILCKON IEATETLHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAIIPABICHHOCTH U YPOBHS O0YUYEHUS B JaTbHEHUIIIEM;

4)popMupoBaHNS KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 KWU3HH, OCO3HAHHE TMOCIEJICTBUNA H
HEMpPUSATUE BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIs, HAPKOTUKOB, KYPEHHS),
HEOOXOJAMMOCTH  COONIOJIEHUsT MpaBwil  Oe30MacHOCTH Tpu  oOpamieHuu ¢
XUMUYECKUMU BEILIECTBAMHU B OBITY U PeaIbHON KU3HU;

5)Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPaKTUYECKOMY M3Y4YEHHUIO Mpodeccuil U Tpyla pa3iudyHOTO PoJa,
yBaXXEHUE K TPYAY U pe3ybTaTaM TPYJAOBOW JESITEIHHOCTH, B TOM YMCJIE HA OCHOBE
MPUMEHEHUS TIPEIMETHBIX 3HAHUI 110 XUMUH, OCO3HAHHBIA BHIOOP WHIIWBHIYATHHOU
TPACKTOPUH TIPOJOJDKEHUS OO0pa3oBaHUS C YUYETOM JIMYHOCTHBIX HMHTEPECOB W
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, ycCreurHou
npoecCHOHANBEHOMN NEATeTLHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTh
aIanTHPOBATHCS B MPOGECCHOHAIBHOU CPEJIE;

6)3K0JI0rH4eCKOro BOCIIMTAHNSA:

AKOJIOTUYECKH 11eJ1IecO00pa3HOe OTHOIICHHE K MPUPOE KaK UCTOYHUKY JKU3HU
Ha 3emMjie, OCHOBE €€ CYIIEeCTBOBAHMS, IOHHUMAHUE IIEHHOCTU 370pOBOTO U
Oe3zomacHoro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3MuecKoMy M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJIEHHUS
npaBuil 0€30MaCHOrO MOBENICHUS MPU paboTe ¢ BEIIECTBAMM, a TAKKE B CUTYyalUsX,
YIPOXKAIOIIUX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, TOJy4aeMble MPU H3YYCHUH XUMUHU, IS
pemeHns 3a1ad, CBA3AHHBIX C OKPY’KAIOLIEHM IPUPOJHOW CPENOM, I MOBBILICHUS
YPOBHSI ~ DKOJIOTHYECKOW  KYJbTYpbl, OCO3HAHHUS  TJIOOQIBHOTO  XapakTepa
DKOJIOTHYECKUX TPOOJIEeM W MyTed WX PEIICHUS IOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS WM B IO3HABATEIHHOM,
KOMMYHHKATUBHOW U COLMAIBHON ITPAKTHUKE.

MeTtanpeaMeTHbIe Pe3yJbTaThI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAUYMMBIE IS
dbopMHpOBaHKS MUPOBO33pPEHUSI OOLIEHAYYHbIE MOHATUA (3aKOH, TEOpHs, MPUHIIUIIL,
runoresa, Qpakt, CuCTEMa, MPOLECC, IKCIEPUMEHT U JIp.), KOTOPbIE€ UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEMETAX U MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX
npeaMeToB (popMupoBaTh MPEACTaBICHUE O IEIOCTHOM HAYyYHON KapTHHE MHUpa, U



14

YHUBEpCAJIbHbIE  y4eOHbIE JEUCTBUA  (TMO3HABaTElIbHBIE, KOMMYHHUKATHBHEIE,
peryJIITUBHBIE), KOTOpble  oOecnedyuBalOT  (OpPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIJIAaHWUPOBAHUIO U OCYIIIECTBICHUIO YUeOHOH e TeIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE HeiiCTBUS

Ba3oBble Jijornyeckue JeiicTBUA:

YMEHHUSI HCIMOJIb30BaTh MPUEMbl JIOTUYECKOTO MBILIIJICHUS TPU OCBOCHHUU
3HAHUM: PACKpPbIBATh CMBIC XMUMHUYECKHX TMOHATHI (BBIACIATH MX XapaKTEpHBIC
MpPU3HAKHU, YCTAaHABIMBATh B3aMMOCBA3b C JPYTUMH TOHATHSIMHU), HCIOJIb30BATh
MOHATHUS I OOBSICHEHHS OTACIBbHBIX (JAKTOB W SIBJICHUH, BBIOMpATh OCHOBAHUS U
KpUTEPUHN ISl KIacCU(UKAIIMN XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKIIHH,
yCTaHABIMBATh TPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKIAY OOBEKTaMU M3Yy4YCHHUS,
CTPOUTH JIOTUUECKUE PaCCYyX ICHUS (MHAYKTUBHbBIC, NI€TyKTUBHbIC, MO AHAJIOTUN),
JIeJaTh BBIBOJBI U 3aKIIOUCHHUS;

yMEHHUE TPUMEHATh B TIpoOIlecce TO3HAHUS TOHATUA (TpeAMETHhIE |
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIIOIb3yEeMble B XHMHH,
peoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XUMHHU MOJICJIbHBIC TPEACTaBICHUS —
XUMHUYECKUH 3HAaK (CHMMBOJ DJJIeMEHTa), XuMuueckas GopMmysia U ypaBHEHHE
XUMHUYECKOM peakIuu — NpH pelieHuHd y4eOHO-ITO3HABaTeIbHBIX 3aJa4, C YYEeTOM
ATUX MOJEIbHBIX MNPEACTABICHUN BBIABIATh M XapaKTEPHU30BaTh CYIIECTBEHHbIC
MPU3HAKU U3YYaEMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKHUX PEaKIUH,
BBISIBIISATH ~ OOIME  3aKOHOMEPHOCTH,  IPUYUHHO-CJICACTBCHHBIC  CBS3U W
MIPOTHUBOPEUHS B H3yUAEMbIX MPOLIECCAX U SBJICHUSAX.

ba3oBble ucciaenoBareabCcKue AeiicTBHA:

YMEHHUE HCIMOJIb30BaTh ITOCTABJIEHHBIE BOINPOCHI B KAa4ECTBE HWHCTPYMEHTA
MO3HAHUS, & TAK)KE€ B KAYECTBE OCHOBHI /I (DOPMUPOBAHUS TUIIOTE3HI TIO MPOBEPKE
MPaBUJILHOCTH BBICKa3bIBAEMbIX CYXKICHUIA;

NpuOOpETeHHE OMbITa M0 IJIAHUPOBAHMIO, OPTaHM3allMM M TPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHWE HaOMoJaTh 3a XOJOM  IIpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pPe3yibTar, (opMyJIUpoBaTh 000OIIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEICHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATH OTUET O
MIPOJICJIAaHHOM padoTe.

Pabora ¢ undpopmanmeii:

YyMEHUE BBIOMPATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUAOB M (HOPM MPEACTABICHHS, MOJYYAeMYIO W3 Pa3HBIX HMCTOYHHUKOB
(Hay4YHO-TIOMYJISIpHAS JINTEpATypa XUMUUECKOTO COJIEP KaHMsl, CITPABOYHBIE TOCOOUS,
pecypchl MHTEPHETA), KPUTHUYECKU OIIEHMBATh MPOTUBOPEUMBYIO M HEJOCTOBEPHYIO
uH(pOpPMAIIHIO;

YMEHUE TPUMEHSTh Pa3IMYHbIE METOJbI U 3ampOChl MPHU TOUCKE W OTOOpE
WHpOpMaIIMM MU COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX JUISl BBIMOJHEHHUS
y4eOHBIX M TMMO3HABATEJIbHBIX 3a7a4 OINpEeICIEHHOI0 THUMa, TPUOOpPETeHHE OIbITa B
00JIacTM  WCIOJIB30BaHUS  MH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpPOW aKTUBHOT'O HMCIOJIb30BAHUSA PA3JIUYHBIX MOHUCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OpMy TpeACTaBieHUs WHPOPMAIUU U
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WUIKOCTPUPOBATh  pEIIaeMble 3aJadyd HECIOXKHBIMU CXEMaMH, JuarpaMMami,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh M  aHAJIM3UPOBATh B Mpouecce ydyeOHOH U
UCCJIEI0BATENLCKONM JIEATENbHOCTH WH(GOPMAIMI0 O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTr'0 X035MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAOIIEH TPUPOIHON CPELBI.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHUS 3a1aBaTh BOMPOCHI (B X0/1€ AUANOra U (WiK) AUCKYCCUH) MO CYIIECTBY
oOcyxmaemMoii  TeMbl, (OpPMyIHpPOBaTbH CBOU  MPEIJIOKEHUS  OTHOCHTEIHHO
BBITIOJTHEH U MPEITI0KEHHOM 3a/1auu;

YMEHHSI  MPEJICTABISAThL  MOJYYEHHBIE  PE3yJbTaThl  IO3HABATEIbHOMN
NEATEeIIbHOCTH B YCTHBIX U MUCBMEHHBIX TEKCTAX; JAeNaTh MPE3ECHTALUIO PE3YyJIbTaTOB
BBITIOJTHEHHSI XMMHYECKOTO 3KCIEpPUMEHTa (Ja00paToOpHOro OIbITa, J1aOOpaTOPHOU
paboThI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MIO3HABATEJIbHOM U HUCCIIEIOBATEIIBCKON AEATEIbHOCTH MPU PELICHUH BO3HHUKAIOIINX
npo0jeM Ha OCHOBE YydeTa OOIIMX HWHTEPECOB M COIJIACOBAHUSA IO3MIIMMA
(oOcyxieHns, oOMEH MHEHHUSIMH, MO3TOBbI€ IITYPMBbI, KOOPAMHAIIMS COBMECTHBIX
NEUCTBUM, OMpe/leJICHUE KPUTEPHUEB MO OLEHKE KAaYeCTBA BBINOJHEHHON pabOThl U
Jp.).

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHME CAMOCTOATENIBHO ONPEACIATh LENU JEATEIBHOCTH, IIJIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJHPOBATh W TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeNIbHOCTh, BBIOMpaTh Hanbosiee 3(PPeKTUBHBIE CIOCOOBI pElIeHUs Y4eOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSITEJIbHO COCTaBJLITh WA KOPPEKTUPOBATH
IPEUIOKEHHBIA  QITOPUTM  JEHUCTBUM TPU  BBINOJIHEHWHW 3aJaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUN 00 H3yyaeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE IMIOJYUYEHHOTO PE3yJbTaTa 3asBJICHHON LEIU, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, PEJIaracMbl€ B YCIOBUU 3aJaHUN.

IIpeaMeTHbIE pe3y/abTAThI

B cocraBe mnpenMeTHbIX pe3yJbTaTOB IO OCBOCHHIO  00s3aTEIBHOrO
COJICp)KaHMs, YCTAHOBJIGHHOTO JaHHOW (enepanbHO paboueld mporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIMMHCS HAay4YHbI€ 3HAHHUS, YMEHUS U CIOCOOBI
NENUCTBUH, crieruduaecKue sl IPeAMETHOU 001acTh « XUMUS», BUIBI IEITETLHOCTH
0 TOJY4YeHHIO HOBOTO 3HaHHWS, €ro UHTEepIpeTalud, NpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYyAITHsIX.

8-i1 ki1ace

K konmy oOyuenus B 8-M KJacce mpeaMeTHBIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

o PpACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUI AJIIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS
U HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTENIbHAS aTOMHAas W MOJIEKYJIIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpPHAs Macca, MaccoBas JO0JII XHUMHUYECKOTO
AJIIEMEHTa B COEIMHEHUHU, MOJSIPHBIM OOBEM, OKCHJI, KUCJIOTa, OCHOBAaHHUE, COJb,
ANEKTPOOTPULIATENBHOCT, CTEICHb OKHUCIICHHS], XUMHYECKasi  peakuus,
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KJaccuukanus peakiuil: peakiud COEAUHEHUS, PEaKLUMU Pa3JI0KEHUs, PEaKIUU
3aMEIIeHMs, peakuu OOMeHa, 9K30- U HHAOTEPMUYECKHUE PEAKIMH, TEIJIOBOM
abdexT peakuuu, FIpo aToMa, SJIEKTPOHHBIA CIIOM aToMa, aToOMHas OpOUTAlb,
paguyc aTtoMa, XMMHYecKas CBS3b, MOJIIPHAS M HEMOJSPHAs KOBAJEHTHAs CBSA3b,
WMOHHAas CBsI3b, UOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J10Jis BellecTBa (IpOLEeHTHAs
KOHIIEHTpAaI|sl) B paCTBOPE;

e WUIIOCTPUPOBATH B3aHUMOCBS3b OCHOBHBIX XUMHYECKMX IIOHATHH U
MPUMEHSITh 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

¢ HCIIOJH30BAaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsi COCTaBIICHUS (POPMYJT BEIIIECTB
Y YPABHEHUI XUMUYECKUX PEAKIUN;

e OIPENENSATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHHUSX,
CTENEHb OKHCIIEHUS DJJEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAJIC)KHOCTh
BEIIIECTB K OMpPEAEIEHHOMY KJIAcCy COeIMHEHHMM 1o (opmyiaMm, BHJ XUMHYECKOU
CBSA3U (KOBaJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCTUHEHUSIX;

e packpeiBaThb cmbicn Ilepuogmueckoro 3akona .M. Menneneena:
JEMOHCTPUPOBATh NMOHUMAaHUE MEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKUX
AIIEMEHTOB OT MX NoJIokeHus B llepuonnueckoil cucrteme, 3aKOHOB COXPaHEHUS
Macchbl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YYEHHS, 3aKOHa
ABorazapo;

e ONUCHIBATH M XapakTepu3oBaTh TabmuuHyro ¢opmy Ileprogudeckoii
CHUCTEMbl XMMHYECKUX BJIEMEHTOB: Pa3finyaTh MOHSTHUSl «TJiaBHasg noarpynna (A-
rpynna)» u «mobouynas mnoarpymma (b-rpynma)», maneie u GoJblINE MEPUOJIBI,
COOTHOCUTH 0003HAUCHHUS, KOTOpPbIe UMEIOTCSl B Tabmuie «llepuogmdeckas cucrema
xuMu4eckux dnemeHToB JI.M. MeHneneeBa» € 4YHUCIOBBIMM XapaKTEPUCTUKAMU
CTPOCHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsAll sipa, OOIIee YHUCIO
AIIEKTPOHOB U paCHpeIeICHUE UX IO SJIEKTPOHHBIM CIIOSIM);

o KJIAacCU(PUIUPOBATH XUMHUYECKHUE DJIEMEHTbI, HEOpPraHWYEeCKHUE BEIIECTBA,
XUMHUYECKUE peakluu (10 YUCITY U COCTaBY YYacTBYIOIIMX B PEaKlMU BEIIECTB, IO
TerioBoMy 3 PekTy);

¢ XapakTepu30BaTh (OMUCHIBATH) OOIIKME XWMHUYECKHE CBOMNCTBA BEIECTB
pa3NMYHBIX KJIacCOB, IMIOJATBEpP)KJas ONUCAHHE MPUMEpPAMH  MOJEKYJSPHBIX
YPaBHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

e TIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH NPOTEKAHUA XHMHUYECKUX IMPEBPAIICHAN B Pa3IMYHBIX
YCIIOBHSIX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYEO MacChl BEIIECTB,
MaCCOBYIO JIOJIFO XMMHUYECKOTO dJIeMeHTa 110 (opMyJie COCTUHEHHSI, MACCOBYIO JIOJTIO
BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

o MPHUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHON AEATEIbHOCTA — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTeMaTH3allul0, KIacCU(PUKALMIO, BbISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JJISI U3YUYEHUs CBOMCTB BELIECTB U XMMHUYECKUX
peakiMii, ecTeCTBEHHO-HAy4YHbI€ METOJbl TO3HAHUS — HaONIOJEHUE, U3MEpEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeabHbIA U MBICIICHHBIN);
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¢ CIIEJOBaTh MPABUJIAM MOJIb30BAHUSI XUMHUYECKOW MOCYI0i U 1a00paTOpHBIM
o0opyI0BaHMEM, a TAaKXe MpaBHJiaM OOpalleHusl C BEIIECTBAMU B COOTBETCTBHUH C
UHCTPYKIUSIMA 110  BBIMIOJIHEHUIO JJAOOPATOPHBIX XHMMHMYECKHX OIBITOB  TIO
MOJIYyYEHUI0O M COOMpaHHI0O Ta3000pa3HbIX BelIeCTB (BOAOPOAAa M KHUCIOPOJa),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEAEICHHOM MacCOBOM JI0JI€Ml PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTh M  NOPOBOJUTh XWMHYECKHE  OKCIHEPUMEHTHI IO
pPacno3HaBaHHUIO PACTBOPOB LIENOYEH M KHUCIOT C MOMOUIBI0 MHIUKATOPOB (JIAKMYC,
deHondTanen, METHIOPAHXK U Ip.).

9-i1 kJ1ace

K konmy oOydeHus B 9-M KJjacce mIpeaMeTHBIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOMIMXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XHUMHUYECKHX TMOHATHN: XUMUYECKUM
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO,  BAJIEHTHOCTb,  JJIEKTPOOTPULATEIIBHOCTh,  CTEIEHb  OKHCIICHHS,
XUMHUYECKasi peakiusi, XUMUYECKas CBfA3b, TEIJIOBOM »(h(deKT peakuuu, MoJib,
MOJISIPDHBI  00BbEM, PACTBOP, AJIEKTPOJUTHI, HEIIEKTPOJIMTHI, AIEKTPOIUTHUECKAS
JUCCOLMAIINS, PEAaKIIMM MOHHOTO OOMEHa, KaTaliu3aTop, XMMHUYECKOE PaBHOBECHE,
oOpaTuMble U HEOOpATUMBIE PEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIIUH,
OKHCJIUTENIb, BOCCTAHOBHUTENIb, OKHCICHHE W BOCCTAHOBJIEHUE, aJUIOTPOIHS,
aMm(pOTepHOCTh, XHMHUECKas CBsI3b (KOBaJCHTHAs, WOHHAs, METaJUIMUecKas),
KPUCTAJUIMYECKAs] PELIeTKAa, KOPpPO3Us METAJUIOB, CIUIABbl, CKOPOCTh XWMHYECKOU
peakuuu, npeaenbHo qonycrumas konueHtpanus [IJIK Bemectsa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHSATUM U
MPUMEHSITh 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILCHHUII;

¢ HCIIOJIb30BATh XUMUYECKYI0 CUMBOJIUKY JJIsl COCTAaBJICHUSI (JOPMYJT BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIUN;

o OIPEIENATh BAJEHTHOCTh U CTENEHb OKUCICHUS XMMHYECKHUX JJIEMEHTOB B
COEAMHEHUSX PAa3JIMYHOrO COCTABA, NMPUHAJIEKHOCTh BELIECTB K ONPEACICHHOMY
KJIACCy COEMHEHUI Mo GopMysaM, BUA XUMHUYECKOW CBS3M (KOBaJeHTHAasi, HOHHAs,
METa/NInyecKasi) B HEOPraHMYECKUX COEIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOU
dbopmyIie, xapakTep cpeibl B BOJHBIX PACTBOpPAX HEOPTaHMUYECKUX COCAMHEHUH, THII
KPUCTAJIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

o packpbiBaTh cMbIci llepuonnueckoro 3akona JI.MI. MenneneeBa wu
JEMOHCTPUPOBATh €ro TMOHMMAaHHUE: OMHUCHIBATh M XapaKTepPU30BaTh TAOIMYHYIO
dopmy Ilepuoamueckoil CHUCTEMBI XUMHUYECKHX 3JEMEHTOB: pa3iu4aTh IMOHATHUS
«rmaBHasi moArpynna (A-rpynmna)» u «nobdounas noarpynmna (b-rpymmna)», mansie u
OoJbILIKE TEPUOJIBI, COOTHOCUTH 0003HAUEHUS, KOTOPhIE UMEIOTCS B MIEPHOIUIECKON
TabnuIe, ¢ YHCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS AaTOMOB XHUMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsij A1pa, o0LIee YUCIO JIEKTPOHOB U paclpeeieHre uxX 1o
AJIEKTPOHHBIM CJI0SIM), OOBSACHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB
AJIEMEHTOB U MX COCAWHEHHH B Mpeaeiax MalblX MEPUOAOB U TVIABHBIX MOJATPYII C
YYETOM CTPOCHHS UX aTOMOB;
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o KJACCU(PUUUPOBATh XUMHUYECKHE DJIEMEHTbI, HEOPraHMYECKHE BEILECTBA,
XMMHUYECKHE peakiuu (MO YUCIly U COCTAaBy y4YacTBYIOIIMX B PEaKLUMU BELIECTB, 110
TEII0BOMY 3((EKTY, 10 UBMEHEHUIO CTENEHEW OKUCIEHNUS XUMUUECKHUX 3JIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBaTH) OOIIME W CHEeUU(PUUECKHE XUMHUYECKHUE
CBOICTBA MPOCTBIX M CIOXHBIX BELIECTB, MOATBEP)KAas OINHCAHUE IPUMEPAMU
MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOLUX XUMMUUECKUX PEaKIINL;

e COCTABJIATb YPABHEHUS DJIEKTPOJUTHYECKOW  JMCCOIMAIMM  KHCIIOT,
HIeJI0ued U COJIeH, TIOJHbIE U COKpAIlleHHbIE YPaBHEHMS pEaklUii MOHHOTO OOMEHa,
YpaBHEHHUS pEaKUUW, MOATBEPKAAIOIINX CYIIECTBOBAHHE TE€HETUYECKOW CBS3U
MEX/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;

e pacKpbiBaTh  CYUIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIHi
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX PEaKIIHii;

o IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS,
BO3MO>KHOCTH NPOTEKAHUSI XUMUUECKHUX IPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

¢ BBIYMCIIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BELIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOT0 3JIEMEHTA MO (POpMyJIe COETUHEHMSI, MACCOBYIO JIOJIIO
BELIECTBA B paCTBOPE, IPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKOHN pPEaKIINU;

o CcOOMIOJaTh MpPaBUJIa MOJB30BAHUS XUMHUYECKON MOCYJOU U J1aOOPaTOPHBIM
o0opysOBaHUEM, a TAaK)XKe IpaBHJa OOpalleHMs] C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSAMU IO BBIIIOJHEHUIO JaOOPAaTOPHBIX XUMHUYECKHX OIBITOB IO
MOJIyYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YTJIEKUCIIOro ra3a);

¢ TPOBOAHUTH PEAKIIMH, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB Pa3iMYHbIX
BEIIECTB: PACO3HABATh OMBITHBIM MyTEM XJIOPUI-, OpOMHUA-, UOAMI-, KapOOHAT-,
docdar-, cunmukar-, cynbdar-, THIPOKCHA-MOHBI, KATHOHbl aMMOHHUS U HOHBI
U3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIKME B BOJHBIX PACTBOPAaX HEOPraHUYECKHX
BELIECTB;

o IPUMEHITb OCHOBHBIE OINEPAIMN MBICIUTEIbHOW NEATEIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, OOO0OIEHUE, CHUCTEMATU3alMI0, BBIABICHUE IPUYHUHHO-
CJIEICTBEHHBIX CBSI3€H — JJIl MU3y4YEHUS! CBOWCTB BEIIECTB U XUMHUYECKUX PEaKLMM,
€CTECTBEHHO-HAYYHbIE  METOAbl  MO3HAaHMA —  HAOIIOACHHME,  HU3MEpEHHE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIA U MBICICHHBIN).
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8-i1 ks1acc
KoimnuecTBo yacoB
Ne JIeKTPOHHBIE (HH(POBHIE)
HaumeHoBaHue pa3esioB U TeM MPOTrpPaMMbl Kounrtpoabsnbie I[lpakTnuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThbI padoThbI
Pasnea 1. IleppoHavyanbHble XUMHYECKHE NIOHATHS
1.1 XuMusi — BaxkHasg 00J1aCTh €CTECTBO3HAHUS U MIPAKTUYECKON 5 0 7 bubmuoreka [IOK
’ JIEATEIILHOCTH YeJI0BEKA https://m.edsoo.ru/7f41837¢
bubnunoreka [IOK
1.2 BemecTBa 1 XUMHUYECKUE PEAKLIUU 15 1 2 https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pasnen 2. BaxkHelimne npeacTaBuTe I HEOPraHMYECKUX BelleCTB
but6mmoreka [IOK
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcumax 6 0 1 https://m.cdsoo.ru/7f41837¢
but6mmoreka [IOK
2.2 | Bopopoa. [loHsiTHe 0 KUCIAOTAX U COJSAX 8 0 1 https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK
2.3 Boga. PactBopsl. [TonsiTHe 00 OCHOBaHUSX 5 1 1 https://m.cdsoo.ru/7f41837¢
. but6mmoreka [IOK
2.4 | OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUI 11 1 1 https://m.cdsoo.ru/7f41837¢
Hroro no pazaeny 30

Paspnen 3. Ilepunonnyeckuii 3axkon u llepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aTOMOB.

XumMuuyeckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBHUTEIbHbIE PC€AKIHH

3.1 Ilepuoamnueckuit 3akoH u [lepuoanueckas cucTeMa XUMHYECKUX 5 0 0 Butmiorexa [[OK
snemenToB JI. . MengeneeBa. CTpoeHue aroma
https://m.edsoo.ru/7f41837¢
3.2 Xwumnueckas cBsi3b. OKUCIUTEIBHO- BOCCTAHOBUTENBHBIE PEAKIIMU 8 1 0
Nroro no pazaeny 15 Bubmiorexa LIOK
PesepBHOE BpeMs 3 0 https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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9-ii ki1ace
KosmuecTBo yacoB
Ne JyeKTpoHHbIe (LM pOoBbIE)
w/n HaumeHoBaHue pa3aesioB M TeM MPOrPaMMbl Beero Kontpoabnbie IIpakTuyeckue 06DA30BATETHHBIE PECYPEhI
padoThbI padoThI
Pasznea 1. BemecTBo 1 XUMH4YeCKHEe peaku
1.1 | TloBTropenue u yriybieHHe 3HaHHI OCHOBHBIX pa3/ieioB Kypca 8 5 1 0 bubmumorexa [IOK
KJjlacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHbBIE 3aKOHOMEPHOCTH XMMHUYECKUX PEaAKIUi 4 0 0 bubmoreia HOK
' https://m.edsoo.ru/7f41a636
1.3 DnexkTpoauTuyeckas Iuccoluanus. XMuMUYECKHe peakiuu B ] 1 1 bubmmoreka [JOK
pacTBopax https://m.edsoo.ru/7t41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M X CO€IHHEHUS
2.1 | OOmas xapakTepUCTHUKAa XUMUIECKUX JIeMEHTOB VIIA-rpymibl. 4 1 1 bubmuorexa [JOK
["anorensr https://m.edsoo.ru/7f41a636
OO6mr1ast xapakTepucTUKa XUMHUYECKHX 31eMeHToB VIA-rpynmel. Cepa bubmuorexa [JOK
22 | " eé coenruHeHus 6 0 0 https://m.edsoo.ru/7f41a636
OO0mas xapaKTepuCcTUKa XUMUYIECKIX AJIEMEHTOB VA-rpynisl. A3OT, 7 0 1 bubnmoreka [JOK
2.3 | docdop n ux coequHeHUs https://m.edsoo.ru/7t41a636
OO01mas XxapakTepUCTUKa XUMUIECKHX 3JIeMEHTOB [V A-rpymibl. bubmuoreka [JOK
2.4  Yraepoa u KpeMHUN U UX COSTUHEHUS 8 1 2 https://m.edsoo.ru/7f41a636
Nroro no pazaeny 25
Pa3zgen 3. MeTaJJIbI M BX COeTHHEHUS
3.1 | OOumme cBOKCTBA METAIIJIOB 4 0 0 bubmmoreka [JOK
3.2 Baxwuelnme MeTaIbl U UX COeTUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznea 4. Xumus 4 OKpyKawIas cpeaa
4.1 | BemecTBa U MaTepHalIbl B AKU3HU YEIOBEKA 3 0 0 lllstltdgil//;(r:.eelziii(.)rgﬂ 412636
Hroro no pazneny 3
bu6mmoreka [JOK
Pesepsroe Bpews 3 0 2 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 9
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INOYPOYHOE IIJTAHUPOBAHMUE 8 KJIACC

KoanyecTBo 4acoB

eKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoka KonTtposabubie IlpakTnueckue o0pa3oBaTtejibHbIE
n/n Bcero HU3y4eHust
padoThI padoThbI pecypcbl
1 [Ipenmer xumuu. Ponp XxuMuu B xKU3HU YyesnoBeka. Tena u 1 bub6nunoreka [IOK
BEIIIECTBA https://m.edsoo.ru/ff0d210c
2 |IlonsiTHe 0 MeTOax MO3HAHUS B XUMHUHU 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0d227e
[Ipaxtuueckas padora Ne 1 «IIpaBuiia paboThI B 1abOpaToOpuu 1 1 bubmuoreka [IOK
3 mpuémsel oOpaleHus ¢ 1abopaTOPHBIM 000PYIOBAHUEM) https://m.edsoo.ru/ff0d23dc
4 Yucrele BeniecTBa U cMecu. CriocoObI pa3aeneHus cMecei 1 bubmrorexa LIOK
) https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Pa3nenenue cmeceit (Ha mpumepe 1 bu6muoreka [JOK
5  OYHCTKH MOBapEHHOMW COJIN)» https://m.edsoo.ru/ff0d28c8
6  ATOMBI U MOJIEKYJIbI 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUECKUX 1 bu6muoreka [JOK
2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIOKHBIE BENIECTBA 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9  ATOMHO-MOJEKYISIPHOE YUECHHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKasi (hopMyIia. bubnmoreka [JOK
10 1
BajleHTHOCTD aTOMOB XMMHYECKUX AEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocurenbHas aroMHast Macca. OTHOCUTENbHAS. MOJIEKYJISIPHAS 1 bu6muoreka [IOK
Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 1015 XUMHAYECKOTO 3JIEMEHTa B COCTMHEHUH 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d350c
bubnunoreka [IOK
13 KonuuectBo BemecTBa. Moabs. MossipHas Macca 1 https://m.edsoo.ru/f0d5230
14 ®usnyueckue U XUMUUYECKHUE SIBJICHUS. XUMUUYECKAs peaKIIus 1 bubmorexa LIOK
' https://m.edsoo.ru/ff0d37fa
15 Ilpu3Haku U ycioBUs IPOTEKAHUS XUMUUYECKUX peaKLui 1 bubmuoreka [IOK
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https://m.edsoo.ru/ff0d3al6

16 3akoH cOXpaHEHHUs MAacChl BEIIECTB. XUMHYECKHUE YPABHEHUS 1 bubmrorexa LIOK
' https://m.edsoo.ru/ff0d3b88
17 Brluncnenus Koam4ecTBa, MacChl BEIECTBA 110 YPABHEHUAM 1 bubmuoreka [IOK
XUMHUYECKUX PEAKITUI https://m.edsoo.ru/ff0d5708
Knaccugukanus XuMU4ecKux peakuui (coenHeHus, 1 bu6muoreka [IOK
18 pasmokeHwus1, 3aMelieHns, 0OMEeHa) https://m.edsoo.ru/ff0d3{34
M.B. JIoMOoHOCOB — y4€HbIi- sHIMKIOoNeAnCT. O600IIeHe U 1 bu6muoreka [IOK
19 cucremaruszanusa 3HaHUN https://m.edsoo.ru/ff0d40c4
20 KonrponsHas padora Nel o teme 1 bubmuoreka [IOK
«BerecTBa 1 XUMHUYECKHE PEAKITUI) https://m.edsoo.ru/ff0d4290
71 Boznyx — cmecs razos. Cocras Bo3nyxa. Kucinopog — anemeHT 1 bubmuoreka [IOK
u mipoctoe BeniecTBo. O30H https://m.edsoo.ru/ff0d448e
dusnueckue U XMMHUYECKHE CBOMCTBA KHCIOpoa (peakuu 1 bu6muoreka [JOK
22 okwucienus, ropeane). [lonsitue 06 okcumax https://m.edsoo.ru/ff0d4614
23 CriocoObI MONTy4eHUs KUCIOPO/ia B JIA0OPaTOPUH U 1 bubnmoreka [JOK
poMBINIICHHOCTH. [IpuMeHeHne Kuciopoia https://m.edsoo.ru/ff0d497a
TennoBoit 3¢ ekt XUMUUeCKoi peakiuu, TOHATHE O TEPMOXUMHU bu6muoreka [JOK
24 1
YECKOM YpaBHEHUH, DK30- ¥ DHJIOTEPMUUYCCKUX PEAKITUIX https://m.edsoo.ru/ff0d4790
25 TormBo (He(Th, yroyib ¥ MeTaH). 3arpsi3HEHHE BO3AyXa, 1 bu6muoreka [IOK
CIOCOOBI €T0 MPEIOTBPAIICHHS https://m.edsoo.ru/ff0d4c4a
[TpakTuueckas padora Ne 3 mo Teme 1 bubnmoreka [JOK
26 «llomyuenue u cobupanue KUCIOPOaa, U3YUEHHUE €r0 CBOMCTB» https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — snemMeHT u npoctoe BemecTBo. HaxoxaeHue B 1 but6mmoreka [IOK
npupoje https://m.edsoo.ru/ff0d4dd0
8 du3nYecKre U XMMUYECKUE CBOMCTBA Bojopoa. [Ipumenenne 1 but6mmoreka [IOK
BOJIOpOIa https://m.edsoo.ru/ff0d4dd0
29 [TlonsATHE O KMCIOTaX U COJIIAX 1 bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
but6mmoreka [IOK
30 CmnocoOsl nony4eHust BOAOPOa B IabopaTopuu 1 https://m.edsoo.ru/f0d4dd0
31 [TpakTrueckas padota Ne 4 o Teme 1 bubmuoreka [JOK

«[lomyuenue u cobupanue BoJI0poia, M3y4eHUE €r0 CBOUCTBY

https://m.edsoo.ru/ff0d4{42
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. N but6mmoreka [IOK
32 MomnsipHbIil 00bEM Ta30B. 3aKOH ABOTAIPO 1 https://m.edsoo.ru/f0d542e
33 Brruncienus o0b€Ma, KOJIMYECTBA BEIECTBA ra3a Io €ro 1 but6mmoreka [IOK
U3BECTHOMY KOJIMYECTBY BEILIECTBA WK O0BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenus 00bEMOB ra30B 110 YPAaBHEHHIO PEAKIIMN HA OCHOBE 1 bubmuorexa [JOK
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B https://m.edsoo.ru/ff0d5708
35 ®uznueckue U XUMUYECKHE CBOMCTBA BOJIbI 1 bubmmorexa HOK
https://m.edsoo.ru/ff0d587a
. but6mmoreka [IOK
36 CocraB ocHoBanuii. [lonsTre 06 nHAMKATOpPaAX 1 https://m.edsoo.ru/f0d59e2
37 Bopa xak pactBopuTens. HackieHHbIe 1 HEHACKIIIICHHBIE 1 but6mmoreka [IOK
pacTBOpbl. MaccoBasi 10Jisl BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
o
38 gﬁ;ﬁiﬁiﬁﬁzg f)(a)lcT:iBNo_pf); c(:) ;)rleIl;)/I:I[eHéHHOﬁ MaccOBOM Joyei 1 bubmmorexa HOK
N https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHast pabota Ne2 o teme 1 bubmuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupasl: cocTaB, Kiaccu(ukanus, HOMEHKIIATypa 1 bubmmorexa [TOK
) ’ ’ https://m.edsoo.ru/ff0d664e
41 [TonydyeHue 1 XuMHUECKHE CBOMCTBA KUCIOTHBIX, 1 bub6nunoreka [IOK
OCHOBHBIX ¥ aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHOBaHUSA: COCTaB, KJaccu(uKalus, HOMEHKIIATypa 1 bubmmorexa [TOK
) ’ ’ https://m.edsoo.ru/ff0d67ca
43 TlonyuyeHue U XMMUYECKHE CBOMCTBA OCHOBAHUM 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTaB, KJIacCH(pHKaIMs, HOMEHKIATypa bu6muoreka [IOK
45 IlomyueHue U XUMUYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIATypa, CIIOCOOBI MOTyYeHHUSI, 1 bubmuoreka [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
o
47 IEISSI;T{P;?;I:?E;?;;ETZJIEI.{LIX 3a7a4 110 TEME 1 Bubmiorexa IIOK
. https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTMHCHUIN
48 I'eneTndeckas CBA3b MEXKy KJIAaCCAMU HEOPIaHUYECKUX 1 bu6muoreka [IOK

COCTUHEHUN

https://m.edso00.ru/00ad9a50
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. but6mmoreka [IOK
49 (O06oO0mIeHNe 1 cucTeMaTH3aIus 3HAHUH 1 htps:/m.cdsoo.ru/00ad9ch?
50 Kontponbnas padota Ne3 no teme 1 bubnuorexa [JOK
«OCHOBHbI€ KJIAaCChl HEOPTAHUYECKUX COCTUHEHHI» https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKY KIaCCU(PUKAITUN XUMHUYECKHUX JIEMEHTOB. 1 bubmuorexa [JOK
[ToHsiTHE O TPYMIIAaX CXOIHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
57 g;ﬁ?:;tle;[mgl ?\2/1[1;211; ;Iﬂiil;nonnqecxaﬂ CHUCTEMAa XUMHUYECKUX 1 Buborexa [IOK
— https://m.edsoo.ru/00ada52c
53 Ilepuojpl, rpynIibl, TOATPYIIIBI 1
bubnunoreka [IOK
54 Crpoenne atoMoB. CocTaB aTOMHBIX sifiep. M30Tomnbl 1 https://m.edsoo.ru/00ada342
55 CrtpoeHue 3NIeKTPOHHBIX 000JI0YEeK aTOMOB 3JIEMEHTOB 1 bubnmoreka [JOK
[Tepuoanueckoii cuctemsl JI.M1. Menneneena https://m.edsoo.ru/00adabébc
36 XapakTepUCTUKA XUMUYECKOI'0 3JIEMEHTA 10 €0 MOJIOKEHUIO B 1 bu6muoreka [JOK
[Tepuoanueckoii cucreme /1. 1. Menneneena https://m.edsoo.ru/00ada824
3nauenue [leprnoanyeckoro 3akoHa JJisi pa3BUTHUS HAYKH U 1 bubmuoteka [JOK
57 mpaktuku. JI.1. MenneneeB — yu€Hbli, IeAaror U rpaxJJaHiH https://m.edsoo.ru/00ada96e
58 DIEeKTpOOTPULIATENBHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB 1 bubmrorexa LIOK
https://m.edsoo.ru/00adaab8
bubnunoreka [IOK
29 |loHHas XUMIECKas CBAE ! https://m.edsoo.ru/00adac34
60 KoBaneHTHas MOJISIpHAst XUMUYECKAsI CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HEMOJSIPHAS XUMUYECKAsI CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab9
bubnunoreka [IOK
62 |Crenexn oxucenus ! https://m.edsoo.ru/00adae28
63 OKHUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1 bubnmoreka [JOK
64 OKuCIUTENN U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb076
65 KonrtponsHast pabora Ne4 o reme 1 bu6muoreka [IOK
«CTtpoeHne aToMa. XUMHUYECKasl CBS3hY https://m.edsoo.ru/00adb486
66 PesepBHbIit ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHUMA 1 bubmaorexa LIOK

https://m.edsoo.ru/00adb33¢
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67 PesepBublit ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHUHA 1 bubmorexa HOK
' https://m.edsoo.ru/00ad9cb2
. N but6mmoreka [IOK
68 PesepBHbIit ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHUMA 1 https://m.edsoo.ru/f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KJIACC
KoanuectBo yacoB
Ne DJIeKTPOHHBIE NN (ppoBbIE
n/ Tema ypoka Bcer Kontpoa- IIpakTuyec- Hata o0pa3oBaTte/ibHbIE
1 0 Hble KHe padoThl M3yt et pecypcbl
padoThbI
1 IIepnonnueckuit 3akoH. [lepuonnueckas cucreMa XUMUYECKUX 1 bubmuorteka [IOK
snemenTtoB /1. 1. Menaeneena https://m.edso0o.ru/00adb59e
) 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XMMUYECKUX IJIEMEHTOB 1 bubnmoreka [JOK
MEePBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukarus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIECTB 1 bubmrorexa LIOK
https://m.edsoo.ru/00adb7e2
4  Buapl XUMUYECKOU CBSI3U U TUIIbI KPUCTAJUIMYECKUX PEIIETOK 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo Teme «IloBTopenue u yriayOieHue 1
5 | 3HaHUM OCHOBHBIX Pa3lieNOB Kypca 8 Kiiaccay
6  Knaccudpukanus XUMHYECKUX PEaKIUA MO Pa3TMYHbIM MPU3HAKAM 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOU peakunu. IIoHsATHE O TOMOT€HHBIX bubnmoreka [JOK
1
7 ¥ reTeporeHHbIX PeaKIHsIX https://m.edsoo.ru/00adbe9a
] ITonsTHE 0 XMMHUYECKOM paBHOBeCHH. DAKTOPBI, BIUAIOLINE HA CKO- 1 bubmuoteka [JOK
POCTh XUMHYECKOW PEaKIIMH M MOJ0KCHHE XUMUYECKOTO PABHOBECHSI https://m.edsoo.ru/00adc28c
9  OxucIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUN 1 bubmmorexa LIOK
https://m.edsoo.ru/00adcade
10 Teopwust 2neKTpOAUTHYECKON nucconmanui. CuibHbIE U cabbie 1 bubnmnoreka [JOK




26

AIIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

1 HonHbIe ypaBHEHMS peakui bubmuoreka [IOK
https://m.edsoo.ru/00add448

12 Xumundeckue cBOMCTBA KUCIOT M OCHOBaHMM B CBETE IPEACTaBICHUN bubmuoreka [IOK
00 PIEKTPOJUTHYECKON JUCCOIHAIIIHI https://m.edsoo.ru/00add5d8

13 Xumuueckue CBOMCTBaA COJICH B CBETE MpeICTaBICHUI 00 bubmuoteka [IOK
AIEKTPOJUTUYECKON JUCCOIMAITIHT https://m.edsoo.ru/00add8b2

14 Ilondarue o ruaponause conae bubmuoreka [IOK
https://m.edsoo.ru/00add9d4

15 OO6oOmeHne U cucTeMaTr3alis 3HaHHHA bubmuorexa [JOK
https://m.edsoo.ru/00addd12

16 IlIpaxTtuueckas padota Ne 1. «PemeHne s3KCriepUMEHTAIbHBIX 331249 bu6muorteka [JOK
https://m.edsoo.ru/00addbfa

KonTtpomsHas pabota Ne2 1o Teme bubnmoreka IIOK
17 «DnekTponuTuyuecKas AUCCOoManus. XUMHYECKHUE PEAKLIUH B https://m.edsoo.ru/00addecO

pacTBopax»

18 OOmas xapakTepucTUKa raJIoreHOB. XHMHUECKHUE CBOICTBA Ha bubnmoreka [JOK
puMepe XJaopa https://m.edsoo.ru/00addfe2

19 XnopoBopopoa. ComnsiHas KUCJIOTa, XUMHUYECKUE CBOMCTBA, bubnmoreka [JOK
MoJTyYeHue, IPUMEHEHUE https://m.edsoo.ru/00ade104

[TpakTuyeckas padora Ne 2 o Teme bu6nuorexa LHOK
20 «IlonydeHue COMIHOM KUCTOTBI, H3yYEHHE €€ CBOWCTBY https://m.edsoo.ru/00ade348

Brrurcnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €CITU OJTUH U3 bubmoteka LIOK
21 pearcHTOB JIaH B H30BITKE https://m.edsoo.ru/00ade488

22 OO6mas XxapakTepuCcTHKa dJ1eMeHTOB VIA- rpyris bubmmorexa HOK
https://m.edsoo.ru/00ade64a

AnnorponHbie MoAuUKaIMKU cepbl. HaxoxaeHue cepol u e€ bubnuotexa [JOK
23 coenuHEHUH B mpUpoje. XUMUYECKUE CBOWCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBoaopoj, CTpoeHHe, (PU3NUECKHe U XUMUYECKHUE CBOMCTBA bubmmorexa TIOK
’ ’ https://m.edsoo.ru/00ade802

55 Oxcml cepbt. CepHast kucroTa, bubnunoreka [IOK
(bu3nUecKre 1 XUMHUYECKHE CBOMCTBA, TPUMECHCHHE https://m.edsoo.ru/00adea28

26 Xumuueckue peakiy, JexkKalie B OCHOBE MPOMBIIIIEHHOTO cnoco6a bu6morexa IIOK
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MOJYYECHUSI CEPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE
OKPYKaIOILIEH Cpelibl COEAUMHEHUSIMH CEPBI

https://m.edsoo.ru/00adec8a

27

Brrunciienne MaccoBoOi 1071 BBIXOAA MPOJYKTa PEAKLIHU

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a

OOm1ast xapakTepucTHKa 1eMeHTOB VA- rpyniibl. A30T,

28 acIpoCTpaHeHHEe B IPUPOe, PU3NICCKUE M XUMUYCCKHE CBOWCTBA buGnnorexa LHOK
pacipocTp PUpOZE, https://m.edsoo.ru/00adeea6
29 AMMHaK, ero pU3MYeCKre ¥ XUMHYECKHE CBOMCTBA, MOJYYEHUE U bubmuorteka [IOK
MIpUMEHEHUE https://m.edsoo.ru/00adf004
30 [paxriucckas pabora Ne 3 mo teme bubmoteka LIOK
«ITonmy4yeHne aMMHaKa, H3yUeHHE ero CBOMCTBY https://m.edso0.ru/00adf180
31 A N . bubmuorexa [JOK
30THAs KUCIIOTA, € (PU3MUecKue U XMMUIECKHAEe CBOWCTBA https:/m.cdsoo.ru/00adf306
Hcnonp3oBanue HH6TpaTovB 1;( COJIei aMMOHUS B KQUECTBE ) Butmiorexa [[OK
3y MHHEDATBHBIX yOOperuil. XUMUUECKOE 3arps3HEHHE OKPYIKAOmIeH https://m.cdsoo.ru/00adf518
Cpebl COeTMHEHHUSIMU a30Ta
docdhop. Oxeun dochopa (V) u pochopuas bubnmmroreka [JOK
33 kucnora, GU3HYECKHE M XMMUYECKHE CBOMCTBA, TOJIYYEHUE https://m.edsoo.ru/00adf68a
Hcnonp3oBanue GpocharoB B KauecTBE MUHEPATIBHBIX YI00PCHHI. bubmmorexa [IOK
34 . )
3arpsi3HEHUE PUPOTHON cpeabl GpochaTamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacpocTpaHeHUE B MPUPOJE, PU3NIECKIE U XUMHUECKUE bubnuoteka [JOK
CBOHCTBa https://m.edsoo.ru/00adfd9c
Oxcunpl yraepoaa, ux (GU3ndeckne U XUMHYECKHE CBOMCTBA. bubnuotexa [JOK
36 )
DKOJIOTHYECKUE TIPOOIIEMBI, CBI3aHHBIE C OKCUIOM yriepoaa (TV) https://m.edsoo.ru/00adfebe
37 VYrombHas KuCIIOTa U €€ COJH bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 o teme "llomydeHue yriaeKucioro rasa. bubmuoteka [JOK
38 KauectBennas peaxuus Ha kap6OHAT-HOH" https://m.edsoo.ru/00ae027¢
39 [TepBoHayaNbHbIE MOHATUS 00 OPrAaHUYECKUX BEIIECTBAX KAaK O but6mmoreka [IOK
COEIMHEHUSX yriIepoaa https://m.edsoo.ru/00ae054¢
but6mmoreka [IOK

40

Kpemuuii u ero coeguHeHus

https://m.edsoo.ru/00ae080a
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41 [Tpaktrueckas padota Ne 5. PereHue sxcriepuMeHTaIbHBIX 3a/1a4 110 bubnmoreka [JOK
TeMe «BakHelHIIe HeMeTamIbl U X COSTUHEHUS https://m.edsoo.ru/00ac0bf2
KonTpomnbnas padorta Ne3 mo Teme bubnmoreka [JOK

42

«Baxuenme HeEMETAJUIBEI U UX COEIUHEHUS

https://m.edsoo.ru/00ae0el8

43

OO01mas xapakTepruCcTUKa XUMUIECKIX HIIEMEHTOB — METaJUIOB.
Mertanueckas CBs3b U METAIIMYECKAs! KPUCTAIUIMYECKAsl pEIIETKA.
dusznyeckue cBOIICTBA METAJLIOB

bubnunoreka [IOK
https://m.edsoo.ru/00ael03e

44 XHUMUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUHN P bubnuoreka [IOK
HaNpsHKEHUH METaJlJIOB https://m.edsoo.ru/00ael 156
O6mme crmoco6s! mosrydeHust MetamuioB. CruiaBbl. Beraucienus mo bubnmoreka [JOK

45 ypaBHEHHSM XHUMHYECKHUX PEAKIMI, €CIIU OJMH U3 PEArCHTOB https://m.edsoo.ru/00ael156
COJICP)KUT PUMECH
46 but6mmoreka [IOK
HomsiTie 0 KoppO3HH METAIIOB https://m.edsoo.ru/00ae1278
bubnunoreka [IOK
47 Mienoumste MeTar https://m.edsoo.ru/00ae14b2
bubnunoreka [IOK
48 |Oxcue! 1 TUAPOKCIILL HATPUA ¥ KA https://m.edsoo.ru/00ae14b2
49 1llenoyHo3eMeNbHBIE METALIBI — KaAbIIUM U MArHUI Bubmumoreka IIOK

50 Baxmeifime coeMHEHNS KaTbIHs https://m.edsoo.ru/00ael5e8
51 OG6o6mIeH e U CHCTEeMATH3AINS 3HAHMUI
52 JKécTkocTh BOJBI M CIOCOOBI €8 yCTpaHeHHUs! bubmuoreka [IOK
https://m.edsoo.ru/00aec1886
53 TlpakTuueckas pabora Ne 6 o Teme "YKECTKOCTH BOIBI M METOMIBI €6 bubnmoreka [JOK
ycTpanenus" https://m.edsoo.ru/00aelae8
54 AmoMunmit bubmuorexa [JOK
55 AmdorepHble CBONCTBA OKCUIA ¥ THAPOKCUA https://m.edsoo.ru/00ae1c64
56 XKeneso Bbu6moreka [LIOK
https://m.edsoo.ru/00ae1d86
57 Oxcumpl, ruapokcuabl U conu xenesa (I1) u sxemesa (11T) Eggsjle;l/(r);.e;;s(]){)(.)rﬁ/o 0ae35¢6
58 O606menne u cucTeMaTH3aIUs 3HAHUM
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IMpakTrueckas padora Ne 7. Penenue sKCIepUMEHTAIBLHBIX 1 bubnnorexa [IOK
59 3amau o Teme «BakHeHIIne METAJUTBI M UX COCIUHEHMSD https://m.edsoo.ru/00ae3de8
50 pearcnton tan & wsGurme nm conemnt momeen. Burmcrenns 1 BuGnorexa LIOK
. https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXO/1a MPOAYKTA PEAKIIUH
61 OGo6menne u cucTeMaTH3aNKs 3HAHMUIH 1
6 Kontponbnas padota Ne 4 o Teme 1 bubnmoreka [JOK
«BakHEHIITEe METaJUTBI i UX COCIMHECHIS) https://m.edsoo.ru/00ae3f50
63 BemiecTBa 1 MaTepHaibl B IOBCEAHEBHOMN KU3HH YEIOBEKA ! Bubmiorexa LIOK
https://m.edsoo.ru/00ae4270
64 XuMuueckoe 3arpsa3HEHUE OKPYIKAIOIIEH CpeIbl ! bubmaorexa LIOK
https://m.edsoo.ru/00ae4270
65 PoJib XMMHH B PEHIEHHH YKOJIOTHIECKUX TPOOIEM 1 bubmorexa [OK
https://m.edsoo.ru/00ae0d0a
66 PesepHblii ypok. OGOOLIEHNE U CHCTEMATH3ALNS 3HAHMUIMA 1 Eggjsjzl;l/ﬁ.e;(?s(l)loc.)rﬁ/OOa db33c
67 PesepBHblii ypok. O000IIEHNE U CHCTEMATH3AIHS 3HAHUI 1 Eggi?/ﬁ.ee?sc]i)(.)rﬁ/%a d9ch2
68 PesepsHblii ypok. OGOOIIEHHE M CHCTEMATH3ALNS 3HAHUIMA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYHEHUKA

1) I'abpuensn O.C., OctpoymoB N.I'., Cnaakxos C.A. Xumus. Xumus. 8 kiacc.
AO «M3marensctBO «IIpocBemienuey. DnekTponHas Gopma yueOHUKa;

2) T'abpuemnsia O.C., OctpoymoB WN.I'., Cnaaxos C.A. Xumus. Xumus. 8 Kiacc.
AO «M3narensctBO «IIpocBenienuey. DnekTpoHHas Gpopma yueOHuKa.

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA
Pa3spabotku ypokoB. Paboume mporpammel. TemaTHdeckoe TUIaHUPOBAHUE.
TexHomornueckue KapThl ypokoB. Mertoaudeckne mocoOus. Harmsgaeie u
pa3IaToyHbIe Marepuarbl. HcToyHuk: https://rosuchebnik.ru/material/
metodicheskaya-pomoshch-uchitelyu-khimii/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI
N PECYPCBI CETU HUHTEPHET

DneKTpoHHBIE 00pa30BaTENIbHBIE PECYPCHI, TOMYIIEHHBIE K HCIIOJH30BAHUIO
Ipy peaju3aldd HUMEIOIIHUX TOCYAapCTBEHHYIO aKKpeAUTAIMI0 00pa30BaTeIbHBIX
porpamMMm HayajiabHOro OOIIEro, OCHOBHOTO OOIIEro, CpeaHero ooiero oopazoBaHus
npukazom MunnpocsemeHus ot 04.10.2023 Ne 738:

o Xumus, 8 kinacc, PI'AOY IO «Axkanemuss Munnpocsemenus: Poccuny;

o Xumus, 9 knacc, PI'AOY AIIO «Axkaaemus Munnpocsemenusi Poccuny;

o DIJEKTPOHHBIN oOpa3oBaTeibHbIN pecypce «Jlomamnue 3amanus. OCHOBHOE
obmee oOpazoBanue. Xumusi», 8—9 knacc, AO «M3narensctBo «lIpocBemenney;

o https://oblakoz.ru/ - OGpa3oBarenbHbIi OHNANH-cepBUC «OO0IaKO 3HAHUN.
Xumus;

o https://m.edsoo.ru/ - bubmmoreka nudpoBoro oOpazoBaTETLHOTO KOHTEHTA
(bubmmoreka 11OK);

o https://urok.1c.ru/?login=yes&backurl=/library/chemistry/khimiya_8 klass/
- bubnmoreka nHTEpaKTUBHBIX MaTeprasioB. Xumus, § kiace (9 kmacc);

o https://nsportal.ru/shkola/khimiya/library - OOpa3oBarenbHas colualIbHas
CeTh. XUMUS,

o https://resh.edu.ru/subject/29/ - Poccutickast aneKTpoHHas MIKOJA. XUMHUS;

o https://testedu.ru/test/ximiya/ - O6pa3oBaTeabHbIe TECTHI. TE€CThI 10 XUMUH;

o https://go.rosuchebnik.ru/search?query — Poccuiickuii yueoHuk. Xumus, 8-9
kiacc (Meroauueckas momois. Beounapel. Kypcel. Karanor);

o https://uchitel.pro/ - Yuurtensllpo. KoHcmekTsl mo mpeamery «Xumusi».
N3yuenune xumun mar 3a maroM. OHiaitH-y4eOHUK U COOPHUK 3a/1a4.




	Титул РП УД Химия 8-9 классы.pdf (p.1)
	13 РП Химия 8–9 классы.pdf (p.2-31)

