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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XMMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBlIEHA Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHOH HPOTrpaMMbl OCHOBHOTO OOILEro
obOpazoBanus, npeacraBieHHbIXx B PI'OC OO0, a Takxke Ha ocHOBE (eaepanbHOl pabodei mporpaMMbl
BOCIIUTAHMS M ¢ YIETOM KOHIICTIIIUU TMPETNOaBaHusl yueOHOro npeaMera «XuMus» B 00pa30BaTEIbHBIX
opranu3anusx Poccuiickon denepanuu.

[IporpamMma no xumuH JaéT MPEICTABICHUE O LENsIX, OOIIel cTparernu 00ydeHus, BOCIIUTAHUS U
pa3BUTHSA OOYYArOIIMXCSl CPEACTBAMHU Y4eOHOrO IpeaMeTa, YCTaHABIMBAET 00s3aTelbHOE MPeIMETHOE
CoJiep’KaHue, MPEeayCMaTPUBAET PaCIpesieeHUe €ro Mo KjiaccaMm M CTPYKTYpUpPOBaHHUE IO pas3zeiaM U
TeMaM TMpOorpaMMbl IO XHUMHH, OINpEAENseT KOJIWYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKH
coJiepKaHusl, PEKOMEHAYEMYIO IMOCIEAOBATEIbHOCTh HU3YyUCHUS] XUMUHU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOro MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH oOydarommxcs,
OTIpeieNIieT BO3MOXHOCTH TPEAMETa JUIsl pealln3aluil TpeOOBaHMA K pe3ysibTaTaM OCBOSHHSI OCHOBHOM
0o0pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs, a TakKe TpeOOBaHUU K
pe3ysbrataM OOydYeHHUsT XMMHH Ha ypOBHE IIeJIeld W3Y4YCHHS IPEJAMETa U OCHOBHBIX BHJIOB Y4eOHO-
M03HABATEIBHOM EATEILHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUeOHOTO COACPKAHMUSL.

3HaHWE XUMHH CIYXXHT OCHOBOH sl (OPMHPOBAHUS MHPOBO33PEHHsI OOYYaIOLIETOCs, €ro
MIPEJICTABJICHU O MaTepHallbHOM EAMHCTBE MHpA, BaXHYIO pPOJIb UIpaloT (GopMmupyemble XUMHEH
MIPEACTABJICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 SBOJIOIUHU BEIIECTB B MPUPOJE, O MYTIX pEIICHUS
rJ100ambHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPTEeTHUECKOM, MUILEBON U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yyenne xumuu:

o CHOCOOCTBYET peaau3alil BO3MOXHOCTEH Ml caMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o011ei 1 (PyHKIMOHATBHOU IPaMOTHOCTH;
o BHOCHT BKJIaJ] B (DOPMHPOBaHKE MBIIIJIEHHS U TBOPUECKUX CIIOCOOHOCTEN 00yUaroIuXxcsl, HaBbIKOB

UX CaMOCTOSITENIbHOW Y4eOHOH JesATeNbHOCTH, SKCIEPUMEHTAIbHBIX M MCCIEJOBATENbCKUX YMEHHUH,
HEO0OXOUMBIX KaK B IOBCETHEBHOM KM3HU, TaK U B IPO(ECCUOHATILHON e TENbHOCTH;

o 3HAKOMMT CO CHeU(UKON HAyuYHOrO MBILIUICHUS, 3aKJIa/IbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsf[a Ha
€IMHCTBO TPUPOABI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM ATAallOM B (OPMHPOBAHUU €CTECTBEHHO--
HAy4YHOM rpaMOTHOCTH 00YyYaIOLINXCS;

o croco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
IIPUPO/JIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTMUECKOE 00pa30BaHNe 00yUYaIOIINXCSl.

JlanHble HampaBiieHUs B O0YYEHUH XUMHU O0ECIeUMBAIOTCS Ccrenu(pUKON coliep:kaHus y4eOHOro
npeaMeTa, KOTOPBIN SBIISETCS Melarornyecky aJarnTHPOBAaHHBIM OTpakeHHEeM 0a30BOM HayKH XMMHUH Ha
ONIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO oOOIIero o0pa3oBaHHsS OPHUEHTHPOBAH Ha OCBOEHHE
OOy4arolMMUCSI CHCTEMbl IE€PBOHAYAIBHBIX MOHATHM XHUMHH, OCHOB HEOPraHW4YeCKOW XHUMHH U
HEKOTOPBIX OTJEJIBHBIX 3HAUUMBIX MIOHATUN OPraHUYECKON XUMUH.

CtpyKTypa coliep:KaHusl MPOrpaMMbl 110 XMMHUH cOPMUPOBAHA HA OCHOBE CHCTEMHOTO MOJX0/a K
e€ uzyuennto. CozeprkaHnue CKJIAJbIBAETCS U3 CUCTEMBI IOHATHI O XUMHUUYECKOM DJIEMEHTE U BEUIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O0e 3TH CUCTeMbI CTPYKTYPHO OPraHU30BaHbl 110 MPUHIUITY
MIOCJIEZ0BATEIBHOIO PAa3BUTHUSI 3HAHUN HAa OCHOBE TEOPETUUYECKUX MIPEJICTABICHUN Pa3HOTO YPOBHS:

° ATOMHO--MOJIEKYJISIPHOTO YUE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
° [lepuonnueckoro 3akona JI. V1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUU;
° YYCHHS O CTPOCHHH aTOMa U XUMUYECKOM CBSI3H;

° MIPEACTABICHHUH 00 AJIEKTPOTUTHICCKOMN TUCCOIMAIINN BEIIECTB B paCTBOpax.

Teopernueckue 3HaHMs pacCMaTPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJTYYEHHBIX U OCMBICIIEHHBIX
(hakToB, pa3BUBAIOTCSA MOCJIEOBATEILHO OT OJTHOTO YPOBHS K JPYrOMY, BBIIIOJIHAS (PYHKIIMU OOBSICHEHUS
U NPOTHO3UPOBAHUS CBOMCTB, CTPOCHMSI M BO3MOKHOCTEM NMPAKTUYECKOTO NPUMEHEHUS U TOIY4YECHHUS
M3y4aeMbIX BEILIECTB.
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OcBoeHne nporpaMMbl 0 XUMHH CHOCOOCTBYET (POPMUPOBAHMIO IPEACTABICHUS O XUMHUYECKOH
COCTABJISIIOLIEH HAyYHON KApTUHBI MUPA B JIOTMKE €€ CUCTEMHOW NMPUPOJBI, LICHHOCTHOIO OTHOILEHHUS K
Hay4YHOMY 3HAHUIO U METOJaM [I03HaHUs B HayKe. M3yueHre XUMUM IPOUCXOAMT C IPUBJICUCHUEM 3HAHUN
13 paHee U3YUYEHHBIX YUeOHBIX mpeaMeToB: «Okpysxaromuii Mup», «buonorus. 5—7 kinacce» u «Ou3nka.
7 xnace».

[Tpu n3ydeHnn XUMUU TPOUCXOANUT (POPMHUPOBAHKE 3HAHUI OCHOB XMMHUYECKON HayKH KakK 00J1acTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JEATEIBHOCTH YEJIOBEKA U KaK OJHOIO U3 KOMIIOHEHTOB
MHUPOBOM KYyJIbTYpBI. 3a1a4a y4eOHOTr0 MpeiMeTa COCTOUT B (POPMUPOBAHIH CHCTEMBI XUMUYECKUX 3HAHUH
— BaXKHEWIMX ()aKkTOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX IOJOXKEHUH, IOCTYNHBIX 0000IIeHUIH
MHUPOBO33PEHYECKOTO XapakTepa, SA3bIKa HAyKH, B MPUOOLICHWM K HAYYHBIM METO/aM IO3HAHHS TPU
M3YyYEHUH BELIECTB U XMMUYECKHUX peakiyii, B GOPMHUPOBAHUH U PA3BUTUH [TO3HABATEIbHBIX YMEHUH U HX
NPUMEHEHHUHU B yU4eOHO-TI03HABATEIHLHON U Y4eOHO-UCCIIEI0BATEIbCKON AeSITEIbHOCTH, OCBOCHHH MTPABUII
0€e3011acHOT0 0OpalleHus ¢ BEleCTBAaMH B IOBCETHEBHOM JKU3HU.

[Ipu M3yueHnn XMMUU HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs BaXHOE 3HAYCHHE MPUOOPEITH
TaKHe LEeNH, KaK:

o (dopMHpOBaHHE MHTEIUVIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEJIbHOMY HPHUHSATHIO DELIEHUI, CIHOCOOHOM aJanTHpOBaThCS K OBICTPO
MEHSIOLMMCS YCIIOBUSIM JKU3HH;

o HalpaBJIEHHOCTh O0YYEHHUs Ha CUCTEMaTHYeCKoe MPUOOIIeHHE 00ydaroINXCs K CaMOCTOSITEIbHON
MO3HABATEIBHON JEATEIBHOCTH, HAYyYHBIM METOJIaM MO3HAHMS, (POPMHUPYIOIIIM MOTHUBAIUIO U Pa3BUTHE
CIOCOOHOCTEH K XMMMUU;

o o0ecrieyeHue yciaoBUH, CIOCOOCTBYIOIUX TPUOOPETEHUIO 00YUAIOIIMMHUCS OIIBITa Pa3HOOOPA3HOM
JeSITEIbHOCTH, TTO3HAHUS U CaMOIIO3HAHMUS, KJIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIIMI), UMEIOLINX
YHUBEPCATbHOE 3HAYEHUE ISl PA3JIMYHBIX BUJIOB JIEATEIBHOCTH;

o ¢dopmupoBanue oOimel (yHKIMOHAIBLHON M €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM YHCIIE
yMEeHHUI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIET0 MUPA, UCIIOJIb3YS 3HAHUS U OIBIT, [TOJIyYE€HHBIE
IpU M3YYEHHU XUMMH, MPUMEHATh UX NPH PELICHUH NMpoOJieM B TOBCEJIHEBHOW JKU3HU U TPYIOBOM
NeSITeNIbHOCTH;

o dopMupoBaHUe y O0Oy4YalOIIMXCS TyMaHMCTUYECKUX OTHOILICHWM, MOHMMAaHHUS LEHHOCTU
XUMUYECKUX 3HAHUU JJI BBIPAOOTKU IKOJIOTHYECKH I1eJIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOMH
JEATEIBHOCTH B LIETISAX COXPAHEHUS CBOETO 37J0POBbS M OKPYIKAIOLIEH PUPOIHON CPEBL;

. pa3sBUTHE MOTHBALIUU K 00YUYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOGHMSI OOILEYESIOBEYECKMX IEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpDY mpoduis u
HaNpaBJICHHOCTHU JajIbHENUIIEro 00yUeHHMs.

MecTto npeamera B yueOHOM IJIaHe

OOmiee yHMCIO YAcoB, OTBEAEHHBIX JUIS M3Y4YEHUs XHMHUHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlelno), B 9 kiacce — 68 yacosB (2
yaca B HEJICIIO).

IIpome:kyTOUHAs aTTecTALMS

8 knacc - koHTposibHas pabota (BIIP)/ anMunuctpatuBHas padota (BBIOOp HOpMBI IPOMEKYTOUHON
aTTecTanuu OyJIeT 3aBUCETh OT pacmopsikeHus (mpukasza) PocoOpHam3opa, Tak kak BIIP mo mpeameram
ucTopus, o0IIecTBO3HaHUE, reorpadusi, PU3NKa, XUMHsI IPOBOJAUTCS Ha OCHOBE ClyyailHOro BbIOOpa; B
clly4ae OTCYTCTBHS 3aIUIaHHPOBAHHOTO MpeameTa B Bbioopke, B OO OyzeT npoBesieHa aIMUHUCTPATUBHAS
KOHTpOJIbHast paboTa)

9 kiacc - cpenHasa apupmMeTHIecKas OTMETKa 38 TPUMECTPbI

COJEPKAHHUE OBYUEHUS

8 KJIACC

IlepBoHayaibHBIE XMMUYECKHE TOHATHUS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YeJNOBEKA. XMMHS B CUCTEME HayK. Tela M BeUlecTBa.
®du3nyeckue CBOMCTBA BELIECTB. ATperatHoe COCTOsHHE BemecTB. [loHsTHE O MeTomax MO3HAHUS B
xumun. YucTteie BemecTBa 1 cMecu. CrocoObl pa3IenieHus: CMece.
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ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JeMEHThl. CUMBOJIBI XMMHUYECKUX 3J€MEHTOB. [IpocTeie n
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckas popmyia. BaieHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BeuiectB. OTHOcuTeNnbHas aromHas Macca. OTHOCUTENbHAas MOJIEKyJsipHas Macca. MaccoBas 1o
XUMHUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KomnuectBo BemecrBa. Monbs. MomnspHas macca. B3aumMOCBs3b KOJIMYECTBa, MACChl M 4HCIA
CTPYKTYPHBIX €AMHHUII BenlecTBa. Pacy€rel mo hopMynaM XMMHUUYECKUX COESTUHEHHI.

du3nyecKkue U XUMUYECKUE SBJICHUSA. XUMHUUYECKasi peaklys U €€ NMpU3HAKU. 3aKOH COXPAHEHHUS
Macchl BeHIeCTB. XuMHUYeckhe ypaBHeHusa. Kiaccuduxanus XUMHUYECKMX peakuuid (CoeaMHEHUs,
pasioKeHus, 3aMelIeHns, OOMEHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XUMHYECKOH MOCY101, IpaBUIaMu pabOThI B IAOOPATOPUH M TpUEMaMu 0OpaeHHs
c JabopaTopHbIM OOOpyAOBaHHWEM, H3yuY€HHE M ONUcaHue (PU3UUYECKHX CBOMCTB 00pasloB
HEOpraHMYECKUX BEUIECTB, HaOI0ieH1e pu3nyecKuX (TIaBJIeHUE BOCKA, TasTHHUE JIbJIa, PACTUPaHKE caxapa
B CTyNKE, KUMIEHHE M KOHJEHCAIMS BOJbI) U XUMHYECKHX (TOpPEHHE CBEYH, MPOKAIMBAHHE MEIHOU
MPOBOJIOKM, B3aUMOJCHCTBME MeJa C KHCIOTOW) SIBJICHHWM, HAOMIOJEHHE M OIKUCAHUE TPU3HAKOB
MPOTEKAHUS XUMUYECKUX PEAKIHil (pa3okeHne caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuaa meau (I1) mpu HarpeBaHuu, B3aMMOJICHCTBHE JKeJie3a ¢ paCTBOPOM COJIU
meau (II), uzydyenue crnocoOOB pa3zieleHHs] CMECEi: ¢ MOMOIIBI0 MarHuTa, (YUILTPOBAHUE, BHITAPHUBAHHUE,
TUCTHIUISINS, XpoMmaTtorpadus, TPOBEIACHHE OYMCTKHA TOBAPEHHOW COJIM, HAOJIOJCHWE W ONHCAHHE
pe3yabTaTOB NPOBEIEHUS OIbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUs MAacChl, CO3/JaHHE MOJeneHn
MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — aneMeHT u npocToe BeriecTBo. Haxoxnenue
KHCIIOpO/ia B pUpoJie, GU3NUECKre U XUMUYecKre cBoicTBa (peakiuu ropenus). Okcunasl. [Ipumenenue
kucinoposna. CrocoObl TOMyuyeHUs KHCIOopoaa B JabopaTopuu U TMpombliuieHHocTH. Kpyrosopor
Kucnopo/a B mpupoje. O30H — alIoTporiHas Moau(UKaIus KUCIOPO/a.

TemnoBoi 3G HeKT XUMUIECKOH peakiiu, TEPMOXUMUUYECKHIE YPaBHEHUS, K30~ U IHJIOTEPMUUYECKHE
peakiuu. TOMIMBO: yroib U METaH. 3arps3HeHNe BO3/yXa, yCUIIEHHE MapHUKOBOTOo 3 deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxokaeHue BoAopoaa B mpupope, (usuyeckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI osydeHusi. KuciaoTsl u comu.

MonsipHblii 00BEM ra30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®dusunyeckue cBorcTBa BOJIbl. Bosa kak pactBopuTtenb. PactBopbl. HachlllieHHbIE M HEHACHIIICHHBIE
pactBopbl. PacTBOpUMOCTH BelecTB B Bojie. MaccoBasi 10Jis BELIECTBA B pacTBOpe. XUMHUECKUE CBOMCTBA
BoJibl. OcHOBaHus. Ponb pacTBOPOB B MPUPOAE M B KU3HU 4eloBeKa. KpyroBopoT BOAbI B MPHUPO/IE.
3arpsi3HeHuEe TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanmmst  Heoprannueckux  coeauHenuid.  Oxcunpl.  Knaccudukanms — oxcHIOB:
cosieoOpa3yromue (OCHOBHbIE, KUCIOTHBIE, aM(OoTepHbIe) 1 HecosieoOpasyrome. HomeHknaTypa oKCHI0B.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHne okcuioB.

OcHoBanus. Knaccugukanus ocHOBaHMIA: METOYH W HEPACTBOPUMBIE OCHOBaHUsA. HoMeHKIaTypa
OCHOBaHMI. @U3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHrne ocCHOBaHUH.

Kucnotel. Knaccudukanus xkucnot. Homenknarypa kuciot. @u3ndeckiue 1 XUMHYECKHE CBOMCTBA
kucnot. Psan aktuBHoctn MmetaiuioB H. H. bekerosa. Ilosmyyenue kucmior.

Comu. Homenknarypa coneil. @u3nueckne u XuMudeckue cBoictsa cosueil. [lonmydyenue coneit.

['eneTnyeckas cBsI3b MEXKIYy KIacCaMu HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenn:

KauecTBEHHOE OIpeAesieHue COJAEp)KaHUd KUCIOpoJa B BO3JyXe, IOIy4YeHHE, COOMpaHue,
pacrno3HaBaHHe U H3yUYeHUE CBONCTB KUCIOPOa, HAOIIOIEHUE B3aUMOICHCTBUS BEIIECTB C KHUCIOPOIOM H
YCIIOBUSI BO3HUKHOBEHUSI M TpEKpalleHus TopeHus (mokapa), O3HaKoMJIeHHE ¢ o0pa3laMu OKCHJIIOB U
OIHMCaHWE X CBOWCTB, IOJTy4YeHUE, COOMpaHKe, paclio3HaBaHUE U U3YUCHHE CBOMCTB BOAOPOa (TOPEHHE),
B3auMozeiictBue Bogopoaa ¢ oxkcugom wmeau (II) (Bo3MOXKHO HCHONB30BaHUE BHUICOMATEPUATIOB),
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Ha0mroeHne o0paslloB BEMIECTB KOJWYECTBOM | MOJb, HCCIENOBAaHWE OCOOEHHOCTEH pacTBOpPEHUS
BEILECTB C PA3JIM4YHONU PAaCTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM H0Jen
PacTBOPEHHOI'O BEIIECTBA, B3aMMOAEHCTBUE BOJABI C METaJUIaMU (HATpUEM M KaibLiueM) (BO3MOKHO
WCIOJIb30BAaHUE BHJICOMATEPUANIOB), HUCCIENI0BaHHE OOpa3I0B HEOPraHMYECKUX BEIIECTB Pa3IHYHBIX
KJIaCCOB, HAOJIIOJICHUE U3MEHEHMs OKPAaCKU HHIMKATOPOB B PACTBOpAX KHCJIOT M LIEJIOYeH, n3yuyeHue
B3aumojeiictBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KHUCIIOTBI, KUCIOT C METajulaMH, peakiuil
HEHUTpAIU3aluy, IOJIy4YeHHE HEPACTBOPUMBIX OCHOBAaHHUH, BBITECHEHHE OJHOIO MeTajlla IPYIMM U3
pacTBopa COJM, PELICHUE DKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHeWlne KilacChl HEOPraHUYECKUX
COEITUHEHUI.

Ilepuoanyeckuint 3akoH u Ilepmoamueckass cucrema xumudeckux djaementos JI. M.
Menpeneesa. Crpoenne aroMoB. XuMHYecCKas CBfA3b. OKHCIMTEJbHO-BOCCTAHOBHTE/IbHBIE
peakuuu

IlepBble NONBITKM KiIacCU(UKALMU XUMHYECKHX 3JeMeHTOB. [loHsATHE O Tpynmax CXOIHBIX
3JIEMEHTOB (I1I€JI0OYHBIE U IIEIOUHO3EMENbHBIE METAILIIbL, TaJIOr€Hbl, HHEPTHBIE I'a3bl). DJIEMEHTHI, KOTOpPbIE
00pa3yroT aM(poTepHbIe OKCUIBI U THIPOKCUIbI.

Ilepnonnueckuit 3akoH. Ilepuonnmueckas cucrema xumuyeckux vieMeHToB [[. M. MeHnneneesa.
Kopotkonepuoanas u jymHHOnepuoaHas Gopmsl [lepuoanyeckoit cucTeMbl XUMUYECKUX J1eMEHTOB /.
N. Menneneesa. Ilepuonsl u rpymnmsl. @U3HMUECKUN CMBICI TOPAIKOBOIO HOMEPA, HOMEPOB IepHUoaa U
IpYyIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sizep. M3ortombl. DnexkTpoHbl. CTpo€HHE 3IIEKTPOHHBIX
obosouek aTromMoB nepBbiXx 20 xumuueckux ieMeHTOB llepuommueckoil cucremsl [I. Y. MenneneeBa.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa IO €ro mnojoxxkeHuto B Ilepmommueckon cucreme [[. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHMHUYECKHUX D3JEMEHTOB, METAJUIMUECKUX W
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOJIaM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoanyeckoil CHUCTEMBl XMMHUYECKHUX AJIEMEHTOB IJIf
pa3BuTHUA HayKu U npakTuku. [. . MennaeneeB — y4€HbIN U TpaXXJaHUH.

Xumnueckasi cBs3b. KoBasieHTHast (MOJsipHAs W HEMOJISIPHAS)) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTD
XUMHYECKHX 3JIeMEHTOB. FIOHHasI CBSI3b.

Crenenb okwucieHusi. OKHUCINUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipouecchl OKUCIEHUS H
BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB BELIECTB METAJUIOB W HEMETAJUIOB, B3aUMOJACWCTBUE T'MJIPOKCHIA I[MHKA C
pacTBOpamMM KHCIOT M IIEJIOYEH, IPOBENCHHUE OIBITOB, WUIIOCTPUPYIOIIMX MPUMEPBHI OKHMCIHUTEIBHO-
BOCCTAHOBUTEIJIbHBIX peakIuil (ropeHue, peakliuu pa3aokKeH!s, COSTUHEHNS).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBS3€H NPU M3YYEHHHM XMMHM B 8 KJIacCe OCYILIECTBIIIETCS 4EpE3
HCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYyUHbIX MOHATHH, TaK U MOHATHH, ABJISIOMIUXCS CHCTEMHBIMU
JUIS OTZAEIBHBIX MPEIMETOB ECTECTBEHHO--HAY4YHOI'O IIUKJIA.

OO011ue ecTecTBEeHHO--HAyYHbIE IOHTHS: HayUHbIH (haKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIN3, CUHTE3,
KJaccuukanus, MepuoANYHOCTb, HAOIIOAEHUE, SKCIEPUMEHT, MOJECIUPOBaHME, H3MEpEeHHE, MOJEb,
SIBJICHHE.

®dusuka: MaTepust, aTOM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PalOaKTUBHOCTD,
MOJIEKyJa, JSJIEKTPUYECKUN 3apsf, BEIIeCTBO, Tel0, 00BEM, arperaTHoe COCTOSHUE BELIeCTBa, ras,
¢bu3nyecKkre BEIMYUHBI, €IMHULBI H3MEPEHHsI, KOCMOC, TUIaHEeThI, 3BE31b1, CONHIIE.

buonorust: potocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaIbl, TOPHbIE MOPOJBI, IOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peakuust

Ilepnonnueckuit 3akoH. llepuonnueckas cucrema xumuuyeckux sieMeHToB [[. M. Menneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHHHM CBOMCTB XMMHMUYECKHMX D3JIEMEHTOB IEPBBIX TPEX
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MIEPUOJIOB, KaJMs, KajdblUsd M HMX COCJUHEHUH B COOTBETCTBHM C IIOJIOKEHUEM DJJIEMEHTOB B
Ileproanueckoii cUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHnue BellecTBa: BUAbl XUMUUYECKOW CBA3U. THIIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMHUYECKOM CBSI3H.

Krnaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BellecTB. XHMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCS K PA3JINYHBIM KJIACCaM HEOPraHMYECKUX COEAIMHEHN, FTEHETUUECKAs CBSI3b HEOPraHMYECKHUX
BEILIECTB.

Knaccupukanuss XMMHYECKMX pEaKIHWid 10 pasiMYHbBIM NpU3HAKaM (IO YHUCIy U COCTaBy
Y4acTBYIOUIMX B pPEaKIMH BEIIECTB, MO TEIJIOBOMY 3(P¢eKTy, MO H3MEHEHUIO CTENEHEW OKHCICHUS
XUMHYECKHX JJIEMEHTOB, MO OOpAaTUMOCTH, MO YYACTHUIO KaTalnu3aropa). JK30- U DHIOTCPMUYECKHE
peakuu, TepPMOXUMUYECKNE YPABHEHUSI.

[TonsaTue o ckopocTH XUMHUYeckor peakuuu. [Tonarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusax. [loHsTHe O TOMOreHHBIX M reTeporeHHblXx peakuusax. [lonarne o karanmse. [lonsarue o
XUMHUYECKOM paBHOBecHM. (DaKTOpPbI, BIMSIOLUIME HAa CKOPOCTh XMMHMUYECKON PEAKIMH U IOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUWH,  AJIEKTPOHHBIM  OaJlaHC  OKUCIUTENbHO-
BOCCTAHOBUTEIBHOM peakinu. COCTaBlI€HHE YPABHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUH C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopus >ME€KTPONUTHYECKON AMCCOLMALMH. DIEKTPOJIUTHI U HEIIEKTPOJINUThI. KaTHOHBI, aHUOHBI.
MexaHu3M AuccolMaly BEIIECTB € Pa3IMYHbIMU BUAAMHU XUMUYECKON CBsi3u. CTeneHb AMCCOLUAIINH.
CunbHbIe U cradble IEKTPOIUTHIL.

Peakuuu wnoHHOro oOMeHa. YcloBHs MNPOTEKaHUS peaKUUd HOHHOIO oOOMEHa, IOJIHBIE W
COKpallléHHbIE HOHHBIE ypaBHEHMs peakuuil. CBONCTBa KHUCJIOT, OCHOBAaHMW U COJIEH B CBETE
MpeACTaBICHUN 00 3JeKTpoNUTUYeCKOr nucconuanuu. KadyecTBeHHbIe peakiuu Ha WOHBL. [loHaTue o
TUJIPOJIN3E COJIEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMHU KPUCTAIUIMUECKUX PEMIETOK HEOPTaHMYECKUX BELIECTB — METAIIOB U
HeMeTaJsIoB (rpadura U anmasza), CIOKHBIX BELIECTB (XJIOpPHAA HATpHsl), UCCIIEIOBAaHUE 3aBUCHMOCTU
CKOPOCTHM  XMMMYECKOW  peakIuu OT  BO3AEHCTBHS  Pa3lMYHbIX  (PAKTOPOB, HCCIIEOBaHUE
AJEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOLUAIMHN KUCIIOT, 1IeJ104Yel U conel (BO3MOKHO
UCIOJb30BAaHUE BUJEO MATEpHANIOB), MPOBEACHUE ONBITOB, WIUIIOCTPUPYIOLIMX MPHU3HAKH MPOTEKAHUS
peaknuii MOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BBIJIEJICHHWE Tra3a, OoOpa30BaHHME BObI), OIBITOB,
WUTIOCTPUPYIOIIUX  TPUMEPhl  OKUCIUTEbHO-BOCCTAHOBUTENIBHBIX —peakuuil (ropeHue, peakuuu
pa3joKeHUs, COEIMHEHUs), PACIIO3HABaHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbIO KaueCTBEHHBIX
peakiuii Ha HOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a7au.

HemeTauibl U MX coeUHeHUSA

OOmrast xapakTepucTHKa TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEMEHU
okucnenus. CTpoeHne u GuU3NIEeCKUEe CBOMCTBA MPOCTHIX BEIMIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOWCTBA Ha
npuMepe Xjopa (B3auMoJeicTBUE ¢ MeTalllaMH, HeMeTalljlaMH, IesnodaMu). Xioposogopoa. ConsHas
KHCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJIydeHHEe, NMpuMeHeHue. JleiicTBue XJjiopa M XJIOPOBOAOpOAa Ha
OpraHM3M uejoBeKa. BakHele XI0pHUabl U UX HAXOKIEHHUE B IPUPOJE.

O6mras xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE
creneHd okucieHus. CrtpoeHue M (U3MYECKHE CBOICTBAa NMPOCTHIX BEIIECTB — KHCIOPOJa M CEphl.
AnnoTpornHbie MOIM(UKALIMKA KUCIIOPO/1a ¥ cepbl. XUMUYECKHe cBOMCTBa cepbl. CepoBOIOpO/, CTPOEHHE,
¢usnyeckre U XuMHUecKue cBoicTBa. OKCUABI Cephl KaK MPEICTaBUTENN KUCIOTHBIX OKCUI0B. CepHas
KHCIIOTa, (U3WYECKue M XHUMHUYECKHe CBoicTBa (0OIIMe Kak MpeACTaBUTENS Kilacca KUCIOT H
cneunpuyeckue). XUMUUECKUE PEaKIUH, JeKallue B OCHOBE MPOMBIILICHHOTO CIOCO0a MOTydeHHs
cepHOM KHUCTOTHI. [IpuMeHeHue cepHoil KUCHOTHL. COJNM CEpHOM KHCIOThI, KAUECTBEHHAs peaKkius Ha
cynbdar-uoH. HaxoxxaeHue cepbl 1 € CoeIMHEHH B IPUPOe. XUMHUECKOE 3arpsi3HEHUE OKPY KAOIIeH
Cpelbl COCAMHEHUSAMU cepbl (KUCIOTHBIE MOKIU, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.
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OO6mrast xapakTepucTHKa 1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE
CTETIEHU OKHUCICHHs. A30T, paclpoCTpaHEHHE B NpUpOAe, (PHU3MUECKHE U XHUMHYECKHE CBOWCTBA.
Kpyrosopot azota B mpupone. AMMHAK, ero (QU3MYecKMe W XUMUYECKHE CBOMICTBa, MOJy4YEHHE H
npuMeHerre. Com aMMOHUS, WX (HU3NYECKHE U XMMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ MoyiydeHue, GU3NYecKue U XUMUYECKUE CBOMCTBA
(oOmme Kak MpencTaBHTENs Kilacca KHUCIOT M cnenuduueckue). Mcnoiab3oBaHMEe HUTPATOB U COJIEH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yH0OpeHuil. XHUMHUYECKOE 3arpsi3HEHUE OKpY’Kaloleh cpeabl
COCIMHEHUSMHU a30Ta (KUCIIOTHBIC JOXIHW, 3arpsA3HEHHE BO3AyXa, MOuBbl U BomoémoB). dDocdop,
ajutoTpornabie Moaudukanuu pocdopa, ¢usnueckue m xumuueckue cpoictBa. Okcun dochopa (V) u
docdopHas kucnora, GpuU3MUIECKUe U XMMHYECKHE CBOWCTBa, moiydeHue. Mcmonp3zoBanue ¢ocdaro B
KauecTBE MUHEPAIbHBIX YAOOPEHUN.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC
CTETEeHU OKHUCIIEHUsS. YTIIepOoJ, aJNIOTPONHbIE MOAU(PHUKAIIUY, PACIPOCTPaHEHHE B MPUPOe, hU3nIecKue
U Xumudeckue cBoictBa. Ancopobuus. Kpyrosopor yriaepoma B mpupone. Okcuisl yriiepoja, HMX
¢dbu3nuecKkre M XUMHUYECKHE CBOICTBa, NEHCTBHE Ha >KUBBIE OPraHU3MBI, MOJYYCHHE U MPUMEHEHHE.
DKOJOru4ecKre MpoOIeMbl, CBsi3aHHBIC ¢ okcuaoM yriiepona (IV), rumoresa ri1odaasHOT0 MOTEIUICHUS
KJIMMaTa, TapHUKOBBIN 3((DeKT. YrolbHas KUCIOTa U €€ CONH, NX (PU3NYECKUE U XUMHUUYECKHUE CBONCTBA,
noirydyeHne u npuMeHeHne. KayectBeHHas peakuusi Ha kapOoHaT-uMoHBL Vcnonp3oBanue kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEILCKOM XO3SHCTBE.

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHUSX yriepoia (MeTaH,
9TaH, STUJICH, alleTHIICH, 3TaHOJI, TIUIEPUH, YKCYCHas KucioTa). [I[pupogHbie HCTOYHUKU YTIEBOIOPOI0B
(yromp, npupoaHbIi Tra3, He(Th), MPOAYKTH HX TNepepadoTKu (OCH3WH), WX poOJib B OBITY U
poMbIIIeHHOCTH. [loHATHE 0 OGMONIOrHuecKy BasKHBIX BEIIECTBAX: KUpaX, OelKax, yrieBoJax — U UX POJIH
B )KM3HU 4eoBeka. MarepuaibHOE €IUHCTBO OPraHMUECKUX U HEOPraHMUECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue m XMMHUYECKHE CBOMCTBA, MoyiyueHHe M npuMeHeHue. CoeluHeHHs
KpeMHus B mpupojie. O6mmue npeacrasiaenus 06 okcunae kpemuus (1V) u kpemuueBoi kucnore. CUnmkarsl,
UX HCIOJb30BaHUE B OBITY, B NMPOMBIIUIEHHOCTH. BakHeiine cTpouTeabHbIE MaTepUanbl: KepaMHUKa,
CTEKJIO, IIeMEHT, OeToH, >kene300eToH. I[IpoOiembl 0€30MacHOTO HCMOIB30BAHUS  CTPOUTEIHHBIX
MaTEpHAJIOB B IOBCEAHEBHON KHU3HU.

Xumuueckuii Ikcnepumenm:

u3ydyeHHue o00pas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIOTHI, IpPOBEACHUE
KAueCTBEHHBIX pEaKUMi Ha XJOPUA-UOHBI W HAOJIOJIEHUE MPU3HAKOB HX MPOTEKaHMS, OMBITHI,
oTpaxkaromye (U3NYeCKHe U XHUMHUYECKHE CBOMCTBA TaJIOTEHOB W HUX COCIUHEHUH (BO3MOXKHO
UCIOJIb30BaHNUE  BHJIEOMATEpUANIOB), O3HAaKOMJIEHHE C o0pa3lamMu  XJOpUIOB  (TaJOreHHJIOB),
O3HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COCJMHEHUSIMHU (BO3MOXKHO HCIOJIb30BaHKUE BUAECOMATEPHUAIIOB),
HabOo/leHne mpoliecca OOyIIMBaHUS caxapa IMoj JeHCTBHEM KOHLIEHTPUPOBAHHOM CEPHOW KHUCIOTHI,
M3y4YeHUEe XUMHUECKUX CBOMCTB pa30aBIeHHOI CepHON KUCIOTHI, IPOBECHHE KAYeCTBEHHON peaKIuy Ha
cynb(haT-uoH U HaOJII0JeHHe TIpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3NUECKUMH CBOMCTBAMHU a30Ta,
¢dochopa m ux coequHEHUH (BO3ZMOXKHO MCIIOJB30BaHHME BHEOMATEPHATIOB), O0Opa3llaMH a30THBIX U
dbochopHBIX yIOOpeHMA, TONyYeHUE, COOMpaHHE, pacloO3HaBaHWE W H3YyYCHHE CBOWCTB aMMHUaKa,
MIPOBE/ICHUE KAYECTBEHHBIX PEAaKIMH Ha MOH aMMOHHUS U QochaT-uOH U M3YUYEHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJACWCTBUE KOHIEHTPUPOBAHHOM a30THOM KHCIOTBI C MeAblo  (BO3MOXHO
UCIOJIb30BAHUE BHUIEOMATEPUANIOB), W3YUYEHUE MOJENCH KpUCTAJUIMYECKUX PEUIETOK ajiMasa, rpadura,
¢ynnepeHa, 03HaKOMIIEHHE € MPOIIECCOM aACcOpPOLMU pacCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM IMpPOTHBOra3a, MojiyueHue, coOupaHue, pacrio3HaBaHUE M M3yYEHHE CBOMCTB YIJIEKUCIIOTO
ra3a, IpoOBEJCHHE KAaUeCTBEHHBIX peaklWi Ha KapOOHAT M CUJIMKAT-MOHBI M M3yYEHHE MPHU3HAKOB UX
IIPOTEKAHUS,  O3HAKOMJIEHME C  NPOAYKIMEW  CHWIMKaTHOM  NPOMBIIUIEHHOCTH,  pPELICHHE
SKCIIEPUMEHTAIBHBIX 3aa4 1o TeMe « BakHeiiie HeMeTabl U UX COeIUHEHUS».

Metayibl M X COeIMHEHUS

OOmias xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HAa OCHOBAHMM HMX TOJIOXKEHHUS B
[lepuonnueckoii cucreme xumuueckux snemeHToB J[. M. MenaeneeBa u crpoeHust atomoB. CTpoeHue
MeTaJlJI0B. MeTamnnueckas CBsA3b U METAININUeCKasi KpUCTaNINYecKas peléTKa. DJIEKTPOXUMUYECKUH P
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HamnpspDKEHUH MeTaioB. PU3NUEeCKue U XMMHUUYECKHE CBOMCTBAa MeTaIoB. OOIIMe CrocoObl MOTydeHus
MeTauioB. [ToHATHE 0 KOPPO3UH METAIUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI X 0T Koppo3uu. CIijiaBsl (CTalb,
YyI'yH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIICHHOCTH.

[[lesounble MeTauIbl: MOJIOXKEHHE B llepmogmyeckoi cucremMe XUMHUUYECKuUxX dsieMmeHToB [, .
MenieneeBa, CTpO€HHE UX aTOMOB, HaxOxXJeHUe B npupoje. Puzndyeckue 1 XMMUYECKUe CBOMCTBA (Ha
npuMepe HaTpus U Kaius). OKCUABI U TUAPOKCUABI HATPUs U Kanus. [[puMeHeHune enoYHbIX METalIOB U
HUX COEOUHEHUMN.

[IlerouHO3EMENBHBIE METAJUIBl MAarHuid M KalblUU: IOJOXeHHEe B llepuommueckoi cucreme
XUMH4YecKHX eMeHToB 1. M. MeHnneneeBa, cTpoeHne X aTOMOB, HaX0XJeHue B nnpupoje. dusnueckue
Y XMMHUYECKHE CBOMCTBA MarHus U Kanblys. BaxHeime coeinHeHus Kajiblus (OKCUI, THIPOKCU, COJIN).
XKeéctkocTh BOABI M CLIOCOOBI €€ YCTpaHEHHUS.

Amomunuil: nonoxenue B llepuoauyeckoin cucreme xummudeckux sineMeHToB /1. 1. Menneneesa,
CTPOEHHUE aTOMa, HaxoxieHue B mpupoje. Puznyeckue u XMMUYECKHE CBOMCTBA aIFIOMUHUS. AM(pOTEpHbIE
CBOMCTBA OKCUJA U TUAPOKCUAA ATFOMUHUSL.

XKeneszo: nonoxenue B llepuonnueckoil cucreme xummueckux aieMeHToB /[I. M. Menneneesa,
CTpOEHHE aToMa, HaxoxkJeHue B npupoje. dusnueckue M XUMHUECKHE CBOMCTBa »xene3a. OKCuibl,
ruapokcuabl u conu xenesa (II) u xxenesza (III), ux cocras, cBoiiCTBa U MoJIy4YeHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE € oOpa3lamMM METa/lIOB U CIUIABOB, UX (U3UYECKUMHU CBOMCTBAMH, H3y4yCHHE
pe3yJabTaTOB KOPPO3UM METAIOB (BO3MOXKHO HCIOJB30BAHME BHUICOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBHS OKCHAA KallbIUsl M HAaTpUs C BOAOH (BO3MOYKHO MCIIOJIb30BaHME BUIEOMATEPHAJIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpPEHUs Keje3a B KHUCIOpojae (BO3MOXKHO
UCIOJIb30BAaHUE BUIEOMATEPUANIOB), IPU3HAKOB MPOTEKAHUs KaYeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus,
KaJIbIIMS, alFOMUHMS, IMHKa, xkene3a (I1) u xenesza (III), mexau (II), Habmronenne u onucanue MpoIECCOB
OKpaIlIMBaHUs IUIAMEHH MOHAMHU HATPUsl, KK U KaJbIHsl (BO3MOKHO HCIIOIb30BaHNE BUAEOMATEPHATIOB),
uccienoBaHe aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS M THAPOKCHAA IMHKA, pEUICHHE
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe « BaykHelre MeTaibl U UX COEIUHEHUS».

XuMHus M OKpyKaoLas cpeaa

BemecTBa 1 MaTepuaisl B IOBCEAHEBHOM XKU3HU YeI0BeKa. be3omacHoe UCIonb30BaHUE BELECTB U
XUMHUYECKUX peakluii B ObITy. [lepBas moMoIb MpH XUMUYECKUX 05KOTaX U OTPABIECHUSX.

XUMHUECKOe 3arpsi3HeHNE OKpY Karollel cpebl (IpeesbHas JoIyCcTUMasi KOHIEHTpalKs BEeIEeCTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH 3KOJI0TMYECKUX Mpooiem.

Xumuueckuii IKcnepumenm:

n3y4deHue 00pasloB MaTepualoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mesicnpeomemmuoie céasu

Peanusanus MeXnpeaMEeTHBIX CBA3EH NPU M3YYEHUMM XMMHHM B 9 Kjacce OCYLIECTBIISIETCS 4epe3
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATHH, TaK M HOHSATHH, SBISIOIIMXCS CUCTEMHBIMU
JUIS OT/ETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO1u11e ecTeCTBEHHO-HAYYHbIE MOHATHSA: HAyYHBIH (aKT, TUIIOTe3a, 3aKOH, TEOpHsl, aHAJIHU3, CUHTE3,
KJ1accupuKalus, NepUOAUYHOCTb, HAOIIOJIEHHE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, HU3MEPEHUE, MOJIENb,
ABJICHHE, TAPHUKOBBIHN 3((EKT, TEXHOJIOTUSI, MATEePUAIIBI.

®dusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaIHOaKTUBHOCTD,
MOJIEKYyJla, JJIEKTPUUYECKUI 3apsiji, MPOBOJHMKH, TOIYHPOBOJHHKH, JUIIEKTPUKH, (DOTORIIEMEHT,
BELIECTBO, TeJNO, OO0BEM, arperaTHoe COCTOSIHME BEIECTBa, Tra3, pacTBOp, pPacTBOPUMOCTD,
KpUCTaJUIMYeCKass pelETKa, CIUIaBbl, (U3MUYECKUE BETUYMHBI, €IUHHIIBI HM3MEPEHHs, KOCMUYECKOe
IIPOCTPAHCTBO, IUIAHETHI, 3BE311b1, COIHIIE.

buonorusi:  ¢gorocuHTe3, AbixaHue, Ouocdepa, IKOCHCTEMA, MHHEpaIbHBIE YIOOpEHMUs,
MHUKPODJIEMEHTBI, MAKPOJIEMEHTBI, TUTATECIIBHBIC BEILIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpPaAIbl, TOPHbIE MOPOJBI, IOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHH HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JJUMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIBTaThl OCBOCHUS ITPOrPAaMMBbl OCHOBHOT'O 001IIeT0 00pa30BaHUs TIOCTUTAIOTCS
B X0ji¢ OOydYeHHUsI XUMUU B €MHCTBE YYCOHON M BOCIUTATEIIHHON JEATEILHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMA POCCUMCKUMHU COLIMOKYJIBTYPHBIMA M JTyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH,
NPUHATBIMU B OOIIECTBE WpaBWJIaMH M HOpPMaMH TMOBEACHHUS U CIOCOOCTBYIOT TIpOIleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHSI M COITUATTU3AIIMHA 00YUYaIOIINUXCSI.

JInyHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTh 00YYAIOLIUXCSl PYKOBOJCTBOBATHCA CUCTEMOMN
MMO3UTUBHBIX [ICHHOCTHBIX OPUEHTAIIMH 1 paCITUPEHHUE OIBbITA AEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIC
B 4aCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYyJIbTYpHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIUI0, TOHUMAaHUS 3HAUYCHUSI XUMUYECKOW HAYKH B )KU3HHU COBPEMEHHOT0 00IIeCTBa, CIIOCOOHOCTH
BJIaJIETh JIOCTOBEpHOM HH(pOpManueldl O MepeloBbIX JOCTHKEHUSAX U OTKPBITUAX MHUPOBOH H
OTE€YECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpa:kKIaHCKOr0 BOCIIUTAHUA:

MPEACTABJICHUS O COIIMAIIBHBIX HOPMaX U MpaBUjIaX MEXITMYHOCTHBIX OTHOIIEHNUH B KOJUICKTUBE,
KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJE3HOM, Y4YEOHO-HUCCIEAOBATEIbCKOM,
TBOPUYECKOM M IPYTUX BHUJIAX EATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM N1eATEIbHOCTH
MIPY BBITIOJTHEHUM Y4YeOHBIX, MO3HABATCIIBHBIX 3aJad, BBITOJHEHUHW XUMHUYECKHUX JKCIEPHUMEHTOB,
CO3JJaHUHU YUYEOHBIX NMPOCKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOIIM B MIPOIIECCE ATOU
Y4eOHOU JIeATEIPHOCTH, TOTOBHOCTH OIICHMBATH CBOE TOBEJICHUE M TOCTYIKH CBOMX TOBapHINEH C
MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMA:

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XMMHYECKON pEakIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIFOIIME OCHOBY JJISI TOHUMAaHUS CYITHOCTH HAy4YHOH
KapTUHBI MHpA, MPEICTaBICHHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS MPUPOJIbI, B3AUMOCBSI3AX
YeJIOBEKa C MPUPOAHOM CPEOH, O POJIM XMUMHUHU B TMO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HANpaBlIeHHbIE Ha TMOJyYeHHWE HOBBIX 3HAHUW MO XHMHUH,
HEOOXOAUMBbIE I OOBSCHEHHUs] HAONIOMAEMBIX TIPOIIECCOB U SIBJICHWM, TO3HABaTEIbHOM,
WH()OPMALIMOHHONW W YHMTATENbCKOW KYIBTYPBI, B TOM YHCJIE HABBHIKOB CaMOCTOSITENILHON pabOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHOW JIMTEPATypOH, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpeC K OOYYeHWI0O W TIO3HAHUIO, JIOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW U HCCIENAOBATENbCKOM JEATeIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpaBJIEHHOCTH ¥ YPOBHS 0OyUYCHHS B JaIbHEHIIIEM;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

OCO3HaHUE IEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 JKU3HH, OCO3ZHAHHE TMOCIEICTBUN U HEMPUATHE BPEAHBIX MPUBBIUEK (YIOTPEOICHHS
QJIKOTOJISl, HAPKOTUKOB, KYypEHHWs), HEOOXOJAMMOCTH COOJIONCHHS TpaBWI OE30MaCHOCTH IpHU
oOpallleHuu C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPaKTUIECKOMY H3yUeHHIo Mpodeccuii U Tpyaa pa3iuyHOro pojia, YBaKEHUE K TPYAY
Y pe3yibTaTaM TPYAOBOU JAEATEIHLHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAaHUH 110
XUMHH, OCO3HAHHBIN BBIOOp MHAMBHUIYALHON TPACKTOPUHU MPOAOKEHHS 00pa3oBaHUS C y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W TOTPEOHOCTEH,
YCIEMHOW MPOPECCHOHAIBHON JEITeTbHOCTH W Pa3BUTUS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTH
aZanTHPOBATHCS B IPO(hEeCCHOHATILHOM Cpelie;

6) ’K0JIOTNYE€CKOT0 BOCITUTAHHUS
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9KOJIOTMUYECKH 11e1Iec000pa3HOe OTHOIICHHE K TPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE
e¢ CylecTBOBaHUS, TIOHUMAaHUE LIEHHOCTH 370pOBOr0 M 0e30macHOro obpasa >KM3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (U3NYECKOMY M TICHXHYECKOMY 3/J0pPOBbIO, OCO3HAaHUE IIEHHOCTU
COOJIIO/ICHHST TIpaBWJI O€301acHOTO IMOBENEHHUS NpU padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaIUsX,
YIPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH TNPUMEHSTh 3HAHHUSA, MOJy4YaeMble NMPU U3YyUYECHHUH XUMHH, JUIS pEIIeHUs 3ajad,
CBSI3aHHBIX C OKPY’KaloIllel MPUPOJIHOM Cpesloil, Il MOBBIIIECHUS! YPOBHSI SKOJIOTMYECKON KYJIbTYPHI,
OCO3HAHMA TJIO00ATBFHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM M MyTeH MX peIIeHUs MOCPEICTBOM
METOJIOB XMMHH, KOJIOTMUECKOTO MBILIUICHUS, YMEHHUS PYKOBOJICTBOBAaTHCS UM B I03HABATEIbHOM,
KOMMYHHMKAaTUBHON U COLIMAJIBHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pE3YJIbTATOB BBLACISAIOT 3HAYMMble Uil (OPMHPOBAHUS
MHPOBO33PEHHUs OOIIEHAYYHbIE TOHATHS (3aKOH, TEOPHUsl, IPUHLIUII, TUIIOTE3a, GaKT, cCUCTEMa, MPOILIECC,
HKCHEPUMEHT U JIPYyroe.), KOTOPBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NMpenMeTax H
MO3BOJISIFOT HA OCHOBE 3HAHHM U3 3TUX MPEeIMETOB (POPMUPOBATH NMPEACTABICHUE O IIEIOCTHON Hay4YHOI
KapTHHE MHpa, W YHUBEPCAIbHbIE Yy4deOHbIE JeicTBUS (IIO3HABATEIbHBIE, KOMMYHUKATHBHEIC,
pEryJsITUBHBIC), KOTOpble obOecrneynBaoT (HOPMHpPOBAHHME TOTOBHOCTH K CAaMOCTOATEIHLHOMY
IJIAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOH 1eATeNbHOCTH.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3zoBble Jloruyeckue aeiicTBUA:

YMEHHsI HUCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS MPU OCBOSHUHM 3HAHUI: PACKPHIBATh
CMBIC]I XUMHUYECKHUX TOHATUM (BBIICIATh UX XapaKTePHbIC MPU3HAKHU, YCTAHABIMBATH B3aUMOCBSA3H C
JIPYTMMH TIOHATUSIMHU), UCIOJB30BaTh MOHATHS A1 OOBSICHEHUS OTIENbHBIX (PAaKTOB U SBIICHUH,
BBIOMPATH OCHOBAHMSI U KPUTEPUU IS KITACCU(DUKAIIMA XUMHYECKUX BEIIECTB U XUMHUCCKUX PEaKInH,
yCTaHABIUBATh MPUYHUHHO-CIEICTBEHHBIC CBS3H MEXAY OOBEKTaAaMH HU3YUYEHHS, CTPOUTH JIOTUYECKUE
paccyxenust (MHIyKTUBHBIC, JTyKTUBHBIE, 10 aHAJIOTHH), 1€TIaTh BHIBOJBI U 3aKITIOUCHUS;

yMEHHE TPUMEHATh B TIPOIECCe IMO3HAHUSA TMOHATHS (MPEAMETHbIE W MeTallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, MHCIONb3yeMble B XUMHUH, IpeoOpa3oBbIBATH MIMPOKO
MpUMEHsIeMble B XHMHUU MOJENbHbIE TPEJICTaBICHUS — XHMHYECKUH 3HAK (CUMBOJI DJIEMEHTA),
XuMHuueckas (opmysa U ypaBHEHHE XMUMUYECKOW peakluu — MpH PEeIIeHNH yuyeOHO-TI03HaBaTEeIbHbIX
3a/1a4, C YYETOM 3THX MOJEJbHBIX MPEACTABICHUM BBISIBIATH U XApAKTEPU30BaTh CYIIECTBEHHbIC
MPU3HAKK U3YYae€MbIX OOBEKTOB — XMUMHUYECKHX BEIIECTB U XUMHUUYECKUX PEAKIIHH, BBISBISATH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBA3M W MPOTHUBOPEUYUS B HM3Yy4YaeMbIX Ipolleccax HU
SIBJICHUSIX.

basoBbie ucciieqoBare/bCKHe AeHCTBUSA:

YMEHHE HCIO0JIb30BATh MOCTABICHHBIE BOIPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUSI, a TaKXKe B
KauecTBE OCHOBHI Uit (OPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

MpUOOpEeTEeHHEe OMNbITa M0 IUIAHUPOBAHUIO, OPTraHM3AIMH U TPOBEICHUIO YUYECHHUYECKHX
SKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOAOM IMpoOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €Tro
pesynbrar, (GopmynaupoBaTh 0000IIEHHS M BBIBOABI 1O pe3yjbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMs, COCTABJIATh OTUET O MPOJIEIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHE BbIOWpaTh, aHATU3UPOBATh M HHTEPIPETUPOBATh MH(POPMAIUIO Pa3IMYHBIX BHUIOB U
dbopM TpelncTaBICHUS, TMOMyYaeMyr0 M3 pa3HBIX HMCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JHUTEpaTypa
XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHBIE MOcoOus, pecypchl MHTepHeTa), KPUTHUUYECKU OIICHUBATh
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

yMEHHE MPUMEHSITh pa3inyHble METOJbl M 3ampoChl IpHU MOHMCKE U oTOope MHOpMAIUHU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJUMBIX MJIsS BBITIOJHEHUS YUYEOHBIX WM TO3HABATEIBHBIX 331a4
ompeNeEHHOTO THUIA, TPHOOPETEHHE OmbiTa B 00JIACTU HCIOJIB30BaHHUS HWH(GOPMAITHOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTUH, OBJIAJCHHE KYJbTYpOU AaKTUBHOIO HCIIOJIB30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSTEIHHO BEIOUPATh ONTHUMAIEHYIO GOpMY TIpe/ICTaBICHUS HH(DOPMALIUN U
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WUTIOCTPUPOBATh pPEIIaeMble 3aJaud HECIOXKHBIMM CXEMaMH, AuarpaMMaMM, APYrMMH (opMamu
rpaduKu 1 UX KOMOMHAIIUSIMH;

YMEHHE HCHOJb30BaTh M AaHAIM3MPOBATh B Ipoliecce Y4yeOHOM M HcciIenoBaTeIbCKON
JESTeIbHOCTH MH(OPMAIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEILCKOTO XO035CTBa U TPaHCIOPTA Ha
COCTOSIHUE OKPY’KaIOIEH IPUPOJHON CPEIbI.

KoMmyHukaTHBHBIEe yHHBepcalbHbIe y4eOHbIEe 1eCTBUS:

yYMEHHUs 3aJaBaTh BOIIPOCH! (B XOJ€ Auanora v (WiM) AMCKYCCHM) IO CYLIECTBY OOCyXaaeMon
TeMBI, (POPMYyIIMPOBATH CBOM MPEIOKEHUS OTHOCUTENFHO BBITTOJIHEHHS ITPEUI0KEHHON 3a1au;

YMEHHS IPEICTAaBJIATH IIOJYyYEHHBIE PE3yJIbTaThl IIO3HABATEIBHOM NEATENbHOCTH B YCTHBIX U
IIMCbMEHHBIX TEKCTaX; JIe]aTh MPE3EHTALMIO0 PE3yJIbTaTOB BBINOJIHEHHUSI XUMUYECKOTO 3KCIIEPUMEHTA
(;1abopaTopHOro ombiTa, J1a0OpPaTOpHOM pPabOTHl MO MCCIEIOBAHHUIO CBOWCTB BELIECTB, Y4eOHOIO
IIPOEKTA);

yMEHUs Y4YeOHOro COTPYAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM I103HaBaTEIbHOM H
MCCIIEIOBATEILCKON JIEATEIFHOCTH NP PEHICHUH BO3HUKAIOMIMX MPOOJeM Ha OCHOBE y4yéTa OOmuX
UHTEPECOB M COIVIACOBAHUS MO3ULMHA (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3IOBbIE IITYpMbI»,
KOOpJUHAIIUSI COBMECTHBIX JIEHCTBUM, ONpPEEICHUE KPUTEPUEB IO OLIEHKE KauecTBa BBINOJIHEHHOM
paboTsl U ApyrHUe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1efiCTBUSA:

YMEHHME CaMOCTOSITEJIBHO OIPEAEHATh LEIN JACATEIbHOCTH, ILIAHUPOBAaTh, OCYILECTBIATH,
KOHTPOJIMPOBATh U NMPU HEOOXOJUMOCTU KOPPEKTHUPOBATh CBOIO JIE€ATEIbHOCTh, BHIOMpATh Hambosee
3¢ deKTUBHBIE CIIOCOOBI pellIeHHs] y4eOHBIX M I03HABATEIbHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIIATh WIIH
KOPPEKTHUPOBATh IPEJIOKEHHBIN QJITOPUTM JECHCTBUN ITPU BBIIIOJIHEHUH 3aJaHUI C YYETOM ITOIYUYEHUs
HOBBIX 3HaHMH 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M pEaKUUsAX, OLIEHUBAaThb COOTBETCTBUE
MIOJIyYEHHOTO pe3yJibTaTa 3asBJICHHOM 1I€JIM, YMEHHE HCIOJb30BaTh M AHAIU3HPOBATh KOHTEKCTHI,
IIpeijIaraéMble B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJbTATDBI

B cocraBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOCHHMIO 00S3aTENbHOTO  COJCpXKaHMUS,
YCTaHOBJICHHOTO JJaHHOH (henepanbHO pabodeil mporpaMMoil, BBIJCISIIOT: OCBOCHHBIE 00YUYarOIIUMHUCS
Hay4HbIC 3HaHUS, YMEHHS U CIIOCOOBI AEUCTBUH, crienuduyeckue A NpeAMETHON 001acTH « XUMHUS»,
BUJBl JIEATEIBHOCTU I10 IOJYYEHHUIO HOBOTO 3HAHUS, €r0 HHTEpPIpETaluu, IpeoOpa3oBaHUIO U
MIPUMEHEHHIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYaIHsIX.

K koH1y 00yueHus B 8 ki1acce npeamMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YUaIOIUXCS YMEHUI:

o PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJIEKYJIa, XMMUUECKUN DJIEMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS W HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHasi U MOJIEKYJIIpHas Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Mmacca,
MaccoBast 0I5l XUMUYECKOT0 JIEMEHTa B COeIMHEHUH, MOJISIPHBIN 00BEM, OKCHJI, KUCII0Ta, OCHOBAHUE,
COJIb, DJIEKTPOOTPULIATENIEHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas peakius, KjJaccu(uKaus peaxkivi:
peakuuu COEAMHEHHUS, pEeaKUWU pas3JIoKEHUs, pPEeakluu 3aMelleHUs, peakuuu OoOMeHa, 7K30- U
SH/IOTEPMHUYECKUE DPEAKLMHU, TEIIOBOM 3((eKT peakiuu, siApo aToma, 3JIEKTPOHHBIA CIOW aroma,
aTOMHasi OopOuTallb, PalnyC aToMa, XUMHUYECKas CBsI3b, MOJISIpHAsl M HETMOJIApHAsl KOBAJICHTHAs CBS3b,
VOHHAasl CBSI3b, MOH, KATHOH, aHHOH, PacTBOP, MaccoBasi JA0JIs BEIIECTBA (IPOLICHTHASI KOHLIEHTPALKs) B
pacTBope;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUHN U IPUMEHSATH ITH OHITUS IPU
OINMCAaHUU BELIECTB U UX NPEBPALLECHUN;

o UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHUs (OpMyJ BELIECTB M YpPaBHEHUH
XUMHUYECKUX PEaKIIUii;

o OIpEeNeNATh BaJIEHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENIEHb OKHUCICHUS
9JIEMEHTOB B OWHApHBIX COCOUHEHHUSAX, NPHUHAUICKHOCTh BEIIECTB K ONPEAeTIEHHOMY KJaccy
COeMHEHUI mo (opMmynaM, BHUJ XMMHUYECKOH CBA3M (KOBAJEHTHAs U MOHHAsA) B HEOPraHMYECKUX
COEIMHEHUSX;
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. packpsbiBaTh cMbIca [lepuoanueckoro 3axona 1. 1. MenaeneeBa: 1eMOHCTPUPOBATH IOHUMaHUE
MIEPUOJNYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX IEMEHTOB OT HUX INOJIOKEeHHA B llepnonnyeckoit
CUCTEME, 3aKOHOB COXPAaHEHMS MAacChl BEILECTB, IIOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOIO
Y4EHHs, 3aKOHa ABOrajpo;

o ONKCBIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy I[leproanyeckoil cUCTEMBl XMMHUYECKHX
3JIEMEHTOB: pPa3IMyaTh MOHATUS «riaBHas noxarpynna (A-rpynma)» u «mnobounas noarpynmna (b-
rpymnmna)», Majible ¥ OOJbLINE NEePUOJbl, COOTHOCUTh O0O3HA4YEHUs, KOTOpble MUMEITCA B TaliMle
«Ilepuognueckas cucremMa xumuuyeckux dnemeHtoB J[. M. MenngeneeBa» ¢ YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sapa, odluee 4ucio
AJIEKTPOHOB U PaclpeAesICHUE UX 10 AIEKTPOHHBIM CIIOSIM);

o KJIACCHU(UITUPOBATH XUMUYECKUE IJIEMEHTBI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE PEAKIIUU
(Mo uMCy ¥ COCTaBY YYacTBYIOIIMX B pEaKLMU BEIIECTB, O TEIIOBOMY 3D (DeKTy);
o XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB PAa3IMYHBIX KJIACCOB,

MOATBEPXKJIasi ONUCAHUE NPUMEPAMH MOJEKYJISPHBIX YPAaBHEHHU COOTBETCTBYIOLIMX XHWMHUYECKHX
peaKuuii;

L4 IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT MX Ka4CCTBCHHOIO CcoCTana,
BO3MOXHOCTH IIPOTCKAHNUA XUMHNYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;
o BBIUUCIIATH OTHOCHUTCIIBHYIO MOJICKYJISIPHYIO U MOJIAPHYHO MACChl BCHIECTB, MACCOBYIO OJIHO

XMUMHAYECKOT0 3JIEMEeHTa 1o (hopMyJIie COeMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAMTH
pacy€Thl 110 YpaBHEHUIO XUMUYECKOM peakiuu;

o IPUMEHSTh OCHOBHBIE ONEPALIMM MBICIUTEIbHOMN IESTeIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
00001IeHNe, CUCTEMATH3AIIHIO, KIIACCH(UKAIINIO, BBISIBICHHE TPHYNHHO-CIICICTBEHHBIX CBS3CH — IS
U3YyYEHUs] CBOMCTB BEIIECTB M XMMHYECKHX PEaKIHi, eCTECTBEHHO-HAayyHble METOJbl IMO3HAHMS —
HaOJI0ICHNE, N3MEPEHNE, MO/ICTTMPOBAHNE, SKCIIEPUMEHT (PEaNbHBIA U MBICIICHHBIN);

o CJIEZIOBATh MPABUIIaM TIOJIH30BAHUS XUMUYECKOH MOCY0H U 1aOOpaTOpHBIM 000PYI0BaHUEM, a
TaKXe IpaBUjaM OOpallleHHs] C BEIIeCTBAMHM B COOTBETCTBUM C HHCTPYKIMSIMU IO BBINOJIHEHHIO
71a00PAaTOPHBIX XUMUYECKHUX OMBITOB 10 MOJIYYEHUIO U COOMpPaHMIO Ta3000pa3HbIX BEUIECTB (BOAOPOIa
U KHUCIIOpOJia), MPUIOTOBJICHHIO PAcCTBOPOB C ONpEAENEHHON MaccoBOM Joyiell pacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATH U IMPOBOAWUTH XUMHYCCKUC OSKCIICPHUMCHTBI IO PACIIO3HABAHUIO PACTBOPOB
IIeJI04Yel U KUCIIOT € TIOMOUIbI0 MHIMKATOPOB (JTakMyc, peHondTanent, METUIOPaHX U IpYTHe).

K koHI1y 00yueHus B 9 ki1acce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh Y O0YUaIOIUXCS YMEHUI:

o PaCKpBIBATh CMBICT OCHOBHBIX XUMHUECKUX MOHATUN: XUMUUYECKHH 3JIEMEHT, aTOM, MOJIeKyJa,
WOH, KaTHOH, aHHOH, TIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPUIIATEITILHOCTD,
CTENEHb OKHCIICHHS, XUMUYECKas PEaKIMs, XMMUYecKas CBA3b, TEIUIOBOW 3((EeKT peakuuu, MOJb,
MOJ'ISIpHI:Iﬁ O6’BéM, PacTBOpP, OJICKTPOJIUTBI, HEIJICKTPOJIUTHI, IJCKTPOIUTHYCCKAasA AUCCOLHAINA,
peakiMu HOHHOrO OOMEeHa, KaTalu3aTop, XMMHYECKOe paBHOBecHEe, OOpaTHMble M HEoOpaTHMBbIe
pC€aKuu, OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIC PCAKIIUN, OKHUCIUTCIIb, BOCCTAHOBUTCIIb, OKUCIICHHUEC U
BOCCTAQHOBJICHHE, QJJIOTPONHs, aM(pOTEPHOCTb, XUMHUYECKass CBs3b (KOBaJICHTHas, HWOHHas,
METaJUINYeCKas ), KPUCTAUTMYECKasi penérka, KOppo3usi METAIIOB, CIUIABBI, CKOPOCTh XUMHUYECKOU
peakimu, npeaeabHo gomyctuMas koHuentpanus [1/1K BemecTsa;

o WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATHI M IPUMEHSTh 3TH NOHSATHUS IPU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;

. HCIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIUKY Ul COCTaBJIeHUs (DOpPMyJ BEIIECTB U ypaBHEHUU
XUMHUYECKUX PEaKIIUii;

o ONpesieNATh BAJCHTHOCTh M CTENEHb OKHCICHHMS XUMHUYECKUX 3JIEMEHTOB B COEIUHEHMAX
Pa3IMYHOrO COCTaBa, MPUHAMICKHOCTD BEIIECTB K ONPEAeIEHHOMY KIIacCy COeAMHEHHH 10 popmMyiam,
BUJ| XUMHUYECKOM CBsI3M (KOBAJEHTHAas, NOHHAs, METANIN4YeCKas) B HEOPraHUYECKUX COEIUHEHHUSX,
3apsii MOHa N0 XUMHUYECKOW Qopmyle, XapakTep cpenbl B BOAHBIX pPAcTBOpax HEOPraHMYECKUX
COEAMHEHUH, TN KPUCTAIUINYECKOHN PEIIETKN KOHKPETHOTO BEILIECTBA;
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. packpbiBaTh cMbIci [lepuogudeckoro 3axona JI. M. MenzaeneeBa U NEMOHCTpUPOBATH €r0
IIOHMMaHMe: ONHCHIBATh M XapakTepu3oBaTh TaOauuHyro Qopmy Ilepuonmyeckoil cucremsl
XMMHUYECKHUX DJEMEHTOB: pa3jIMyaTh IOHATHS «TJaBHas noArpynna (A-rpynmna)» M «1oOouyHas
noarpymnna (b-rpynmna)», masnsie 1 00JbIINE IEPUO/IbI, COOTHOCUTh 0003HAYEHUs, KOTOPbIE UMEIOTCS B
NEPUOINYECKOH TabHIIe, C YUCIIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XMMHUYECKHX JIEMEHTOB
(coctaB U 3apsp szapa, oOliee YUCIO 3JIEKTPOHOB M PACHPENENICHHE MX IO 3JIEKTPOHHBIM CIOSIM),
OOBSICHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB AJIEMEHTOB U MX COEAMHEHHUH B Mpeaenax
MaJIbIX TIEPUOJIOB U IJIABHBIX HOATPYII C yUETOM CTPOEHUS UX aTOMOB;

o KJIaccu(puIUpoBaTh XMMUYECKHUE HJIEMEHThI, HEOPraHNYECKUE BEIECTBA, XMMUYECKUE PEAKLIUU
(Mo ymMcIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO
CTEINEHEH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);

o XapaKkTepu3oBaTh (ONUCHIBaTh) OOIIME M CleLU(PHUUECKUEe XMMHUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, MOATBEP)KJasi ONKUCAHUE NPHUMEpPaMH MOJEKYJISPHBIX M HOHHBIX YpaBHEHHM
COOTBETCTBYIOLMX XUMUYECKUX PEAKIIMA;

o COCTABJIATh YPABHEHMS SJEKTPOJUTHUECKON TUCCOLMALINU KUCIIOT, IeJI0OUe U COJIe, MOIHbIe
U COKpAIlIEHHbIE YpaBHEHMsI peakluil MOHHOro OOMEHa, ypaBHEHMs peakluil, MOATBEPKIAIOIIUX
CYILLECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMU Pa3IMYHBIX KJIACCOB;

o pacKpblBaTh  CYLIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUN  [OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca ATUX peakIuii;

o IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMOCTH OT UX CTPOEHUS, BO3MOYKHOCTH IPOTEKAHUS
XMMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

. BBIUNCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAaccChl BEIIECTB, MAacCOBYIO JOJIO
XMMHYECKOI'0 3JIeMeHTa 1o (hopMyJie COeAMHEHMsI, MACCOBYIO JIOJIIO BELIECTBA B PAaCTBOPE, IPOBOAUTH
pacuéTel 10 ypaBHEHUIO XUMHUYECKOM peakuuu;

. coOiroaaTh MpaBuiia MOJIb30BAHUSI XUMUYECKOM TOCYI0HM U JTaOopaTOpHBIM 000pYI0BaHUEM, a
TaKXe MNpaBuUia OOpaIleHHs C BEIIECTBAMHM B COOTBETCTBUUM C HMHCTPYKLHUSMH I10 BBINOJHEHHIO
71a00PAaTOPHBIX XUMUYECKUX OIBITOB IO MOJIYUYEHHIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aMMHaKa
U YTJIEKHCIIOTO ra3a);

o IIPOBOAMTH PEAaKIMM, MOATBEPKAAIOIINE KA4EeCTBEHHBIM COCTAaB Ppa3JIMYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM MTyTEM XJIOPH-, OPOMHI-, MOAHI-, KapOoHaT-, pocdat-, cunukar-, cynbdart-,
TUPOKCUI-UOHBI, KATUOHBI aMMOHMSI M MOHBI MU3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOIHBIX
pacTBopax HEOPraHMYECKUX BEIIECTB;

o IPUMEHSTh OCHOBHBIE ONIEPALIUY MBICIUTEIILHON 1€ATENbHOCTH — aHAIN3 U CUHTE3, CPABHEHUE,
0000111eHIEe, CUCTEMATH3ALIHIO, BBISIBICHUE IPUYUHHO-CIIECTBEHHBIX CBSI3€H — 11 N3yUeHHsI CBOICTB
BEUIECTB MU XHMMHMUYECKUX peaKlUWd, eCTeCTBEHHO-HAy4HbIE METOJbl TO3HAHHUA — HaOI0/IeHNE,
U3MEepEeHue, MOJICTUPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH ).
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TEMATHYECKOE INTAHUPOBAHME 8 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM Kontpo e  Tpakrmieckue duekTpoHHbIe (LM (PpoBbHIE) 00pa3oBaTeIbHbIE
n/n NporpaMmMbI HTPOJTBHDI THaeckn ecypchbl
poTp Beero padoThI padoThI pecyp
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XM BakHas  OGIACTE https://m.edsoo.ru/7f41837c¢
M http://lotoskay.ucoz.rwload/videouroki/khimija_8 klas
1.1  ecrecTBO3HAHMS M MPAKTUYECKOU 5 2 . . . ——
e TCIBHOCTH YeOBeKA s... http://klassikaknigi.info)video-uroki-himiya-8-

A klass/ https://yoursystemeducation.comyvideoopyty/
https://m.edsoo.ru/7f41837c¢
https://yoursystemeducation.comyvideoopyty/

1.2 Bemectsa u XuMIIECKHE peakiy. 15 ! http://lotoskay.ucoz.rwload/videouroki/khimija_8 klas
Pazpnen 2. BaxkHeiilne npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB
https://m.edsoo.ru/7f41837c
21 Bosnyx. Kucnopon. Ilonstue o6 6 1 https://yoursystemeducation.comyvideoopyty/
’ OKCcHOax http://lotoskay.ucoz.rwyload/videouroki/khimija_8 klas
https://m.edsoo.ru/7f41837¢c
29 Bonopon. [lonstue o xuciorax u 3 1 https://yoursystemeducation.com»videoopyty/
) COJIIX http://lotoskay.ucoz.rwload/videouroki/khimija 8 klas
https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. Ilonstue 00 5 1 1 https://yoursystemeducation.comyvideoopyty/
" | OCHOBaHUSX http://lotoskay.ucoz.rwload/videouroki/khimija_8 klas
https://m.edsoo.ru/7f41837¢c
24 OcHOBHBIE KJ1aCCBI 1 ) 1 https://yoursystemeducation.comyvideoopyty/

HCOPTaHNYCCKUX CO€OUHEHUI
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http://lotoskay.ucoz.ruyload/videouroki/khimija 8 klas
S...
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Paznen 3. llepuoguueckuii 3axon u [lepuogudeckas cucrema xumuueckux 31eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.
XumMnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIIUN

[lepuonnueckuii 3aKOH u https://m.edsoo.ru/7f41837c¢
31 [Tepuonnueckas cucrema 7 https://yoursystemeducation.comyvideoopyty/
" xumuyeckux dnemeHtoB J[. U. http://lotoskay.ucoz.rwload/videouroki/khimija_8 klas
MenneneeBa. CtpoeHue aToma S...
https://m.edsoo.ru/7f41837¢c
XuMHYecKas CBS3b. ) . .
32 OKHCHTEILHO- 3 1 https://yoursystemeducation.comyvideoopyty/
’ http://lotoskay.ucoz.ruwyload/videouroki/khimija 8 klas
BOCCTAHOBUTEIIbHBIC PEAKIIHU S
https://m.edsoo.ru/7f41837¢
https://yoursystemeducation.comyvideoopyty/
PesepBHoe Bpems 3 http://lotoskay.ucoz.rwload/videouroki/khimija_8 klas
OBHIEE KOJIMYECTBO YACOB 68 5 6

1O ITPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHME 9 KJIACC

HaumeHoBaHue pa3iesioB H TeM

KoaunuecTBO 4acos

JaekTpoHHbIe (HU(POBHIE)

Ne m/m NMpOrpamMmbl Bcero KO':;%‘::;‘:"” Hpa:azl:)';iikne o0pa3oBaTe/bHbIE PeCYPChI
Pa3znea 1. BemecTBo 1 XUuMH4YeCKHEe peaKkuun
https://m.edsoo.ru/7f41a636
1.1 [loBTOpeHue u yriayOneHue 3HaHUN 5 http://klassikaknigi.inforvideo-uroki-himiya-
' OCHOBHBIX pa3/iesioB Kypca 8§ Kiacca 9-klass/
https://yoursystemeducation.com»videoopyty/
https://m.edsoo.ru/7f41a636
12 OcHOBHbIE 3aKOHOMEPHOCTHU 4 http://klassikaknigi.info>video-uroki-himiya-
' XUMHYECKHUX PEeaKIUi 9-klass/
https://yoursystemeducation.com»videoopyty/
https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAsT JUCCOLMAIUS. ] 1 1 http://klassikaknigi.inforvideo-uroki-himiya-
' XUMHYECKHE PEaKIUU B PACTBOpPaAX 9-klass/
https://yoursystemeducation.com»videoopyty/
Paznea 2. HeMmeTaJIBI H X COeAMHEHUS
OOmas XapaKTEePUCTUKA https://m.edsoo.rp /7f 41a636
http://klassikaknigi.inforvideo-uroki-himiya-
2.1 XUMHYECKHX  3aeMeHToB  VIIA- 4 1 9-klass/
rpymmbt. Fasorerr https://yoursystemeducation.comyvideoopyty/
OOmas XapaKTEPUCTHUKA https://m.edsoo.r}l /.7 f 41a636 C
http://klassikaknigi.info)video-uroki-himiya-
2.2 XUMHYECKNX  dJeMeHTOoB  VIA- 6 1 9-klass/
rpymmbt. Cepa  e¢ coeauHeHI https://yoursystemeducation.comvideoopyty/
Oomas XapaKTEPUCTUKA https://m.edsoo.ru/7f41a636
XAMHAYECKHX  DIEMEHTOB  VA- http://klassikaknigi.inforvideo-uroki-himiya-
2.3 7 1
rpynmnel.  A3or, ¢ochop U ux 9-klass/
COCIMHEHMUS https://yoursystemeducation.comyvideoopyty/
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O6mmas XapaKTEePUCTUKA https://m.edsoo.ru/7f41a636
24 XUMHYECKHX  3ieMeHToB IVA- 3 1 ’ http://klassikaknigi.inforvideo-uroki-himiya-
' IPYIIBL. YTIEPOI U KPEMHHUM U MX 9-klass/
COCIMHEHHUS https://yoursystemeducation.comvideoopyty/
Pazgen 3. MeTajliIbl H HX COeIMHEHUS
https://m.edsoo.ru/7f41a636
31 OB1LIHE CBOMCTEA METATOB 4 http://klassikaknigi.infoyvideo-uroki-himiya-
9-klass/
https://yoursystemeducation.com»videoopyty/
https://m.edsoo.ru/7f41a636
Bakueiine MeTaibl H = HX http://klassikaknigi.info>video-uroki-himiya-
3.2 16 1 2
COCTMHCHHUS 9-klass/
https://yoursystemeducation.com»videoopyty/
Pa3jnen 4. Xumus u oxkpy:xamomas cpeaa
https://m.edsoo.ru/7f41a636
41 BemectBa u marepuanbsl B JKU3HU 4 http://klassikaknigi.inforvideo-uroki-himiya-
’ YyeJoBeKa 9-klass/
https://yoursystemeducation.comyvideoopyty/
https://m.edsoo.ru/7f41a636
http://klassikaknigi.infoyvideo-uroki-himiya-
PesepBHOE Bpems 2
9-klass/
https://yoursystemeducation.com»videoopyty/
OBILIEE KOJIMYECTBO YACOB 110 68 5 7

INPOI'PAMME
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INIOYPOYHOE IINTAHUPOBAHME 11O XUMHWU 8 KJTACC

Ne
m/

Tema ypoka

KoaunuecTBO 4acos

Bcero KoHTpoJbHbIe

padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

[Ipenmer xumun. Ponp XUMUM B KHU3HU
yejjoBeka. Teja U BelecTna.

https://m.edsoo.ru/ff0d21
http://lotoskay.ucoz.ruload/videouroki/khi
mija_8 klass...
http://klassikaknigi.infoyvideo-uroki-
himiya-8-klass/

ITonsaTre 0 MeTogax MO3HAHUS B XUMHUHU.

https://m.edsoo.ru/ff0d227ehttp://moe-
gnezdo.ruy...8-klass-

rudzitis. ..videouroki.htmlvideouroki.net>vi
deo...8-class/khimiia-8-
klass/http://lotoskay.ucoz.rurload/videouro
ki/khimija_8 Kklass...http://klassikaknigi.in
forvideo-uroki-himiya-8-
klass/BCeKOHCIIEKTRI. ph) X UMUSI-
npeamer/multiurok.ru>all-
files/himiya/?uc=989&class=8yaklass.ru>p
/himija/8-klass

ITP Nel «IIpaBuna paboTsl B 1abopaTopuu
U npuéMbl oOpalieHus ¢ J1abopaTOpHBIM
000pyIOBaHUEM).

https://m.edsoo.ru/ff0d23dc
https://yoursystemeducation.comyvideoopy

ty/

Uucteie BemecTBa u cMecu. CrocoObl
pa3aeneHus CMecen.

m.edsoo.ru/ff0d26ca

https:// http://moe-gnezdo.ruy...8-klass-
rudzitis. ..videouroki.html
videouroki.net>video...8-class/khimiia-8-
klass/
http://lotoskay.ucoz.rurload/videouroki/khi
mija_8 Kklass...
http://klassikaknigi.infoyvideo-uroki-
himiya-8-klass/
BCEKOHCIIEKTHEL. P XUMHUSI-IIPEIMET/
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5. | [TP Ne2 «Pa3nenenue cMmeceii (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d28c8
OYHMCTKH MTOBAPEHHOMN COJIN)». https://yoursystemeducation.com>videoopy
ty/

6. | ATOMBI U MOJIEKYJIBL. 1 https://m.edsoo.ru/ff0d2a6¢c
http://lotoskay.ucoz.ru>load/videouroki/khi
mija 8 klass...

7. | IIpocThie U CI0KHBIE BEIIECTBA. 1 https://m.edsoo.ru/ff0d2a6¢
BCEKOHCIIEKTEL P> XuMus-ipeamer/

8. | ATOMHO-MOJICKYJISIPHOE YUCHHE. https://m.edsoo.ru/ff0d2d5

9. | 3aKkOH TIOCTOSIHCTBA COCTaBa BEIIECTB. https://m.edsoo.ru/ff0d2eae

Xumuyeckas  Qopmyrna. BajeHTHOCTB http://klassikaknigi.info>video-uroki-
aTOMOB XUMHYECKHX DJICMCHTOB. himiya-8-klass/
BCEKOHCIIEKTHL P> XUMHSI-TIPEAMET/
10. | OTHOCHTENbHAS aTOMHast Mmacca. 1 https://m.edsoo.ru/ff0d323c
OTHOCHUTENbHAS MOJICKYJIIpHAs Macca. BCEKOHCIIEKTHL P> XUMHSI-TIPEAMET/
11. | MaccoBasg o XMMHUYECKOI'O DJIEMEHTA B 1 https://m.edsoo.ru/ff0d350c
COEIMHEHNM. BCEKOHCIIEKTEL. P> XuMus-ipeamer/
12. | KonnuectBo BemiectBa. Moib. MomnsipHast 1 https://m.edsoo.ru/ff0d5230
macca. BCEKOHCIEKTBL p()>XUMUA-IIPEIMET/
13. | Xumuueckue 371eMeHThI. 3HAKU (CUMBOJIBI) 1 https://m.edsoo.ru/ff0d2be8
XUMHYECKUX DJIEMEHTOB. BCEKOHCIIEKTHL P> XUMHSI-TIPEAMET/
14. | ®usnyeckue W XUMHYCCKUEC SBJICHHS. 1 https://m.edsoo.ru/ff0d37fa
XuMudeckasi peakius. https://yoursystemeducation.com>videoopy
ty/

15. | Ilpu3Haku ©  yclOBUSL ~ NPOTEKAHUS 1 https://m.edsoo.ru/ff0d3al6

XUMHUYECKHX peaKIuil. https://yoursystemeducation.com»videoopy
ty/

16. | KonrponbsHas padora Nel. 1 1 https://m.edsoo.ru/ff0d4290

17. | 3akoH CcOXpaHEHHS MacChl  BEIIECTB. 1 https://m.edsoo.ru/ff0d3b88

XUMHUYECKUE YPaBHEHHUSI. BCEKOHCINEKTBL P> XUMHS-TIpeIMET/

18. | Beruucnenus KOJHUYECTBA, MAacCChI 1 https://m.edsoo.ru/ff0d5708

BEIIECTBA 110 YPaBHEHUSAM XHUMHYCCKHX
pEeaKLui.
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19. | Kimaccudukanuss XMMHYECKHX PEaKIUM 1 https://m.edsoo.ru/ff0d3{34
(coenuHeHus, pPa3IOKEHUS, 3aAMEILCHUS, BCEKOHCIIEKTHL P> XUMHUS-IIPEIMET/
oOMeHa).
20. |{M. B. JlomoHOCOB —  y4&HBIii- 1 https://m.edsoo.ru/ff0d40c4
SHIIUKJIONEIUCT. O06001enue u
cUCTEeMaTU3alus 3HaHH.
21. | Bo3nyx — cmech ra3oB. CoctaB BoO3ayXa. 1 https://m.edsoo.ru/ff0d448e
Kucnopon — aieMeHT 1 IpoCTOe BEMIECTBO.
O30H.
22. | ®uznueckue W XUMHYECKHE CBOICTBa 1 https://m.edsoo.ru/ff0d4614
KHCJIOpOJIa (peakium OKHCJICHUS, https://yoursystemeducation.comyvideoopy
ropenue). Ilonarue o0 okcuaax. ty/
23. | CocoObl  MONy4YeHHs]  KUCIOpoJa B 1 https://m.edsoo.ru/ff0d497a
naboparopun u MIPOMBIIIUICHHOCTH. https://yoursystemeducation.comyvideoopy
[IpumeHeHue Kucaoposa. ty/
24. | TermoBo#t 3¢eKT XMMUYECKON peakiuu, 1 https://m.edsoo.ru/ff0d4790
MOHATHE O TEPMOXUMUYECKOM ypaBHEHUH, BCEKOHCHEKTHL.ph>XUMHUS-TIpeAMET/
9K30- ¥ SHJOTCPMHUYCCKHX PEaAKIIHSIX.
25. | TomBo  (HedTb, Yroab U  METaH). 1 https://m.edsoo.ru/ff0d4c4a
3arpsi3HEHUE  BO3/yXa, CIOCOOBI  €ro BCEKOHCHEKTHL.ph>XUMHUSI-TpeIMET/
MIpeI0TBPAILICHUSI.
26. | KontposabHas pabota Ne2. 1 https://m.edsoo.ru/ff0d6342
27. |TIP  Ne3 «lIlomyuenue wu cobupanue 1 1 https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYEHHUE €r0 CBOMCTBY. https://yoursystemeducation.comyvideoopy
ty/
28. | Bogopoa — 3JIeMEHT U IIPOCTOE BEMIECTBO. 1 https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe.
29. | ®usznueckue MW XUMHYECKHE CBOICTBa 1 https://m.edsoo.ru/ff0d4dd0
Bogopoja. [Ipumenenue Bogoposa. https://yoursystemeducation.com>videoopy
ty/
30. | [ToHsiTHE O KUCIOTAX M COJISX. 1 https://m.edsoo.ru/ff0d50d2
31. | CnocoObl  TONy4eHUss  BOAOpoJa B 1 https://m.edsoo.ru/ff0d4dd0
nabopaToOpUH. https://yoursystemeducation.comyvideoopy
ty/

MEBQY MNIro «CpepHnas obweobpasosaTesibHasA WwWkona Ne 16»
UM. 3acny>keHHoro yuntena PCOCP I.U. YebbiknHa




32. |IIP  Ned «Ilomyyenue wu coOupaHue 1 1 https://m.edsoo.ru/ff0d4{42
BOJIOPO/1a, U3YUCHUE €TO CBOMCTBY. https://yoursystemeducation.com>videoopy

ty/

33. | MosnsipHbIii 00bEM razoB. 3akoH ABOTaIpo. https://m.edsoo.ru/ff0d542e

34. | BeruuciaeHus 00BéMa, KOJIMYEeCTBA https://m.edsoo.ru/ff0d55a0
BEIIECTBA Ta3a IO €ro HU3BECTHOMY
KOJIMYECTBY BEIIECTBA MWJIH 00BEMY.

35. | Beiuucnenuss ~ 00BEMOB ~ Ta30B  TIO 1 https://m.edsoo.ru/ff0d5708
YpaBHEHHIO pEaklMd Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUH Ta30B.

36. | duznyeckue W XUMHUYECKHE CBOMCTBA 1 https://m.edsoo.ru/ff0d587a
BOJIBI. https://

http://moe-gnezdo.ruy...8-klass-
rudzitis...videouroki.html

37. | Cocta  ocHoBanuii.  I[lonsitue 00 1 https://m.edsoo.ru/ff0d59e2
WHIUKATOpax.

38. | Boga xak pactBoputens. HacelieHHbIE U 1 https://m.edsoo.ru/ff0d5b40
HEHACBHIIIEHHBIE pacTBOPBL. MaccoBast 401
BEIIIECTBA B PacTBOPE.

39. | IIP N5 «IlpuroroBieHue pacTBOPOB C 1 1 https://m.edsoo.ru/ff0d5eba
OnpeeIeHHOM MaccoBOM noJien https://yoursystemeducation.comyvideoopy
PacTBOPEHHOTO BEIIECTBAY. ty/

40. | Oxcumsr: COCTaB, KIaccupuKanus, 1 https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa.

41. | IlomyueHnne W XUMHUYECKHE CBOMCTBA 1 https://m.edsoo.ru/ff0d664e
KHCIIOTHBIX, OCHOBHBIX M aM(OTEpHBIX https://yoursystemeducation.com>videoopy
OKCHU/JIOB. ty/

BCEKOHCHEKTHL.pd) XUMHsI-IpeIMeT/

42. | OcHOBaHHUSA: COCTaB, KiaccU(UKAIHs, 1 https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa. BCEKOHCIEKThL.ph>XUMHUsI-TIpeIMeT/

43. | [lonyueHne W XUMHUYECKHE CBOMCTBA 1 https://m.edsoo.ru/ff0d67ca
OCHOBaHM. https://yoursystemeducation.comyvideoopy

ty/
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BCEKOHCIEKTHL.phyXUMHUsI-TIpeIMeT/

44. | KontposbHas pabota Ne3. 1 https://m.edsoo.ru/00ad9ela

45. | Kucnorsr: COCTaB, Kiaccudukanms, https://m.edsoo.ru/ffOdfee2
HOMEHKJIATypa. BCEKOHCIEKTBL P() XUMHSA-IPEAMET/

46. | [lonyueHne W XUMHUYECKHE CBOMCTBA 1 https://m.edsoo.ru/ffOdfee2
KHCIIOT. https://yoursystemeducation.com>videoopy

ty/
BCEKOHCIIEKTEL P> XuMus-ipeamer/

47. | Conu (cpeanue): HOMEHKIIATYpa, CIIOCOOBI 1 https://m.edsoo.ru/00ad9474

MOJTyYeHH S, XUMHUYECKHE CBONCTBA. https://yoursystemeducation.com»>videoopy
ty/
BCEKOHCIIEKTEL. P> XuMus-ipeamer/

48. | [IP Ne6. «Pemenue sKkCrepUMEHTAIBHBIX 1 https://m.edsoo.ru/00ad9b7c
3amaqy 1Mo Teme «OCHOBHBIE KJIACCHI https://yoursystemeducation.com»videoopy
HEOPraHWYECKUX COCAMHEHUI. ty/

49. | 'eneTnyeckass CBsI3b MEXJy KllaccaMu 1 https://m.edsoo.ru/00ad9a50
HEOPTaHMYECKUX COCAMHCHU. BCEKOHCIEKTHL. Py XUMHS-ITPEIMET/

50. | O6oO01IeHne 1 cucTeMaTH3AIUS 3HAHUH. 1 https://m.edsoo.ru/00ad9cb2

BCEKOHCIIEKTHL. P XUMHUSI-IIPEIMET/

51. | IlepBeie IIOIBITKU KJ1accu(uKauu 1 https://m.edsoo.ru/00ad9ffa
XUMHYECKHX d3JieMeHTOB. [loHsTHEe O BCEKOHCIEKTHL. Py XUMHSI-TTPeIMET/
rpynmnax CXOAHbIX 3JIEMEHTOB.

52. | Ilepuonnueckuit 3akoH u Ilepuoanueckas 1 https://m.edsoo.ru/00adaS2c
cUcTeMa XuMHUYeckux siemeHtoB JI. U. BCEKOHCIEKTHL. P> XUMHUS-TIpeIMET/
Menneneena.

53. | Ilepuonpl, rpynmsl, HOATPYIIIIHL. 1 https://m.edsoo.ru/00adaS2c

BCEKOHCHEKTHL.pd) XUMHsI-IpeIMeT/

54. | KontponpHas pabota Ne4. 1 1 https://m.edsoo.ru/00ad9%e1a

54. | Ctpoenue atoMoB. COCTaB aTOMHBIX SITIED. 1 https://m.edsoo.ru/00ada342
N3oTomsl. BCEKOHCINEKTBL P> XUMHS-TIpeIMET/

55. | CtpoeHue >MeKTPOHHBIX 0007I0YeK aTOMOB 1 https://m.edsoo.ru/00adabbc
aneMeHToB [lepuoanueckoii cucremsl [1. U. BCEKOHCIIEKTHEL. P XUMHUSI-IIPEIMET/
Menneneesa.
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56. | XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTA 1 https://m.edsoo.ru/00ada824
mo ero mnonoxeHwio B llepuommueckoit BCEKOHCHEKTHL. Py XUMHUS-ITPEIMET/
cucteme JI. 1. Menneneena.

57. | 3nauenne Ilepuoguyeckoro 3akoHa MJis 1 https://m.edsoo.ru/00ada96e
pazButus Hayku U npaktuku. . W BCEKOHCHEKTHL.ph>XUMHUS-TIpeIMET/
MenpeneeB —  y4yé€HbBIM, Memaror u
IpaxJIaHuH.

58. | DIEeKTpOOTpULIATEIBHOCTh aTOMOB 1 https://m.edsoo.ru/00adaab8
XUMHYECKHUX DJIEMEHTOB. BCEKOHCIEKTHL.phyXUMHUsI-TIpeIMEeT/

59. | NonHnas XumMudeckas CBsI3b. 1 https://m.edsoo.ru/00adac34

BCEKOHCIEKTHL.phyXUMHUSI-TIpeIMeT/

60. | KoBasieHTHast ~ moJisipHasi ~ XUMHUYECKas 1 https://m.edsoo.ru/00adaab8
CBSI3b. BCEKOHCIEKTHL.phyXUMHUsI-TIpeIMEeT/

61. | KoBasienTHass HenoJisipHasT XUMHYECKas 1 https://m.edsoo.ru/00adaab9
CBSI3b BCEKOHCIEKTHL.phyXUMHUSI-TIpeIMeT/

62. | KoutponpHas pabota Ne5 1 https://m.edsoo.ru/00adb486

63. | CtenieHb OKUCIICHUS https://m.edsoo.ru/00adae28

BCEKOHCIEKTHL.phyXUMHUSI-TIpeIMeT/

64. | OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC 1 https://m.edsoo.ru/00adb076
peaxiuu. BCEKOHCIEKTHL.phyXUMHUSI-TIpeIMeT/

65. | OkucIUTEN U BOCCTAHOBUTEIH. 1 https://m.edsoo.ru/00adb076

BCEKOHCIEKTHL.phyXUMHUSI-TIpeIMeT/

66. | Pe3epBubiii  ypok.  OO0oOmeHue 1 https://m.edsoo.ru/00adb33c
CUCTEeMAaTH3alMsI 3HAHHH.

67. | PesepBubiii  ypok.  OO0oOmeHue 1 https://m.edsoo.ru/00ad9cb2
CUCTEeMAaTH3alMsI 3HAHHH.

68. | PesepBubiii  ypok.  OO0oOmeHue 1 https://m.edsoo.ru/ff0d61c6
CUCTEeMAaTH3alMsI 3HAHHH.

OBHIEE KOJ/IMYECTBO YACOB IIO 68 5
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IHOYPOYHOE IIVNTAHUPOBAHME 110 XUMHH 9 KJTACC

Ne Tema ypoka KoJunuecTBo yacos DJIeKTpOHHbIe U pPOBbIE
n/n Bcero | Konutpoabubie | IlpakTuueckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1. ITepuoanueckuit 3aKOH. [lepuoanueckas cucreMa 1 https://m.edsoo.ru/00adb59e
xuMmudeckux 3neMeHnToB . . Menaeneesa. BCEKOHCIEKTHL. Py XUMHUS-ITPEIMET/
2. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX 1 https://m.edsoo.ru/00adb6b6
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB. BCEKOHCIEKTBL P() XUMHSA-TIPEAMET/
3. Knaccudpukanums W HOMEHKIATypa  HEOPTaHWYECKUX 1 https://m.edsoo.ru/00adb7e2
BEIIIECTB. BCEKOHCIEKTHL.phyXUMHUsI-TIpeIMeT/
4. | Bugpl XUMUYECKOM CBSI3M M THUIBl KPUCTANIMYECKUX 1 https://m.edsoo.ru/00adbac6
PEIIETOK. BCEKOHCIEKTHL.phyXUMHUSI-TIpeIMeT/
5. Krnaccudukanus XUMUYECKHX pEaKIUid 10 Pa3IudHbIM 1 https://m.edsoo.ru/00adbcb0
MIpPU3HAKAM. BCEKOHCIEKTHL.phyXUMHUS-TIpeIMeT/
6. | Ilonsatue o cxopoctu xumuueckoil peakuuu. IlonsiTue o 1 https://m.edsoo.ru/00adbe9a
TOMOTEHHBIX U T€TEPOre€HHBIX PEAKIUAX. https://yoursystemeducation.comyvid
eoopyty/
1. ITonsATHE 0 XUMUYECKOM paBHOBeCHU. DAKTOPBI, BAUAIOILINE 1 https://m.edsoo.ru/00adc28c
Ha CKOPOCTb XMMHYECKOM peakuuu U TOJIOKEHHE BCEKOHCHEKTHL.ph>XUMHUSI-IpeIMET/
XMMHYECKOTO PABHOBECHSI.
8. OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU. 1 https://m.edsoo.ru/00adcade
BCEKOHCIEKTHL.phyXUMHUSI-TIpeIMeT/
9. Teopust »nekTpoauTHUecKoil aucconuanuu. CHIbHBIE U 1 https://m.edsoo.ru/00adcd68
ciabble JIEKTPOTUTHI. BCEKOHCHEKTHL. P XUMHUSI-TIpeIMET/
10. | MloHHbIe ypaBHEHHUS peaKIuil. 1 https://m.edsoo.ru/00add448

BCGKOHCHCKTLI.D(P)XI/IMI/IH—HDG,Z[MCT/

11.

XUMHYECKHE CBOWCTBA KHUCIOT W OCHOBAaHUI B CBETE
MPEJICTABICHUIA 00 IIEKTPOIUTUYECKON TUCCOLIUAIUH.

https://m.edsoo.ru/00add5d8
https://yoursystemeducation.comyvid
eoopyty/
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12. | Xumuueckue CBOWCTBA COJIEH B CBETE NPEACTaBICHUN 00 https://m.edsoo.ru/00add8b2
3JIEKTPOJIMTUYECKON JTUCCOIHAITIH. https://yoursystemeducation.comyvid
eoopyty/

13. | IlonsATHE O TUAPOIIU3E COJNCH. https://m.edsoo.ru/00add9d4
https://yoursystemeducation.comyvid
eoopyty/

14. | KontponbHas pabdora Nel

15. | IIP Nel «Pemienne sxcriepMMEHTaIbHBIX 331a4). https://m.edsoo.ru/00addbfa
https://yoursystemeducation.com»vid
eoopyty/

16. | O00O0IIIeHNE U CUCTEMATHU3ALMS 3HAHU. https://m.edsoo.ru/00addd12

17. | OOuas xapakTepuCTUKa IrajJJoreHoB. XMMUYECKUE CBOWCTBA https://m.edsoo.ru/00addfe2

Ha IIpUMeEpe XJIopa. BCEKOHCIIEKTEL.p()> XUMUSI-IIPEAMET/

18. | XnopoBonopoa. CoJisHasi KMUCJIOTA: XUMUYECKUE CBOMCTBA, https://m.edsoo.ru/00ade104

MoJIy4eHue, MpUMEHEHHE. BCEKOHCIEKTHL P> XUMHSI-TTPEAMET/
19. | IIP Ne2 «llomyueHue COJIIHOM KHUCIOTBI U U3y4€HUE €€ https://m.edsoo.ru/00ade348
CBOICTBY». https://yoursystemeducation.com>vid
eoopyty/
20. | BrluucieHns 1o ypaBHEHUSIM XUMHUYECKHX PEAKLUH, €CIU https://m.edsoo.ru/00ade488
OJINH U3 PEareHTOB JaH B U30BITKE. BCEKOHCIIEKTBEL. P XUMHUSI-IIPEIMET/

21. | OOuias xapakTepucTUKa 31eMeHTOB VIA — rpymnimsl. https://m.edsoo.ru/00ade64a
BCEKOHCIIEKTHL P> XUMHSI-TIPEAMET/

22. | AnnorponHsle Moaudukanuu cepbl. HaxoxeHue cepbl U eé https://m.edsoo.ru/00ade64a

COEIMHEHUH B IPUPOE. XUMHUYECKUE CBOMCTBA CEPBI. BCEKOHCHEKTHL.ph>XUMHUSI-TpeIMET/

23. | CepoBomopon, cTpoeHue, (u3Mveckrue U XUMHUYECKHE https://m.edsoo.ru/00ade802

CBOIICTBA. BCEKOHCINEKTBL. P> XUMHS-TIpeIMET/
24. | Oxcuabl  cepel. CepHas  kucinora, (Qusnueckue u https://m.edsoo.ru/00adea28

XUMHUYECKHE CBOWCTBA, IPUMEHEHHE. BCEKOHCIIEKTHL P> XUMHSI-TIPEAMET/
25. | XuUMHUECKHE peakuuu, JIeXKaIue B OCHOBE https://m.edsoo.ru/00adec8a

MPOMBINIUICHHOTO CIMOCO0a TOJYYEeHHs] CEPHOM KHCIIOTHI.

BCEKOHCIIEKTHL. D) XUMUI-TIpEAMET/
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XVUMHYECKOE  3arpsi3HEHUE OKpy’Karoulen cpeabl
COEMHEHUSIMH CEepbl.

26. | Kontposabnas pabora Ne2.
27. | Bpeluuciaenue MacCOBOM JIOJIM BbIXOJIa MPOAYKTA PEAKIIUU. https://m.edsoo.ru/00adec8a
28. | OOmras xapakTepucTUKa 31eMeHTOB VA — rpymmbl. A30T: https://m.edsoo.ru/00adeeab
pacmipocTpaHeHHe B MPUPOAC, PUNUSCKUE U XUMHUICCKHE BCEKOHCHEKTHL. Py XUMHUS-ITPEIMET/
CBOMCTBA.
29. | AMMuak, ero (QuU3HUECKHEe W XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf004
MOJTy4YeHUE U IPUMEHEHHE. BCEKOHCHEKTHL.ph>XUMHUS-TIpeIMET/
30. | IIP Ne3. «Ilony4yeHnne aMMuaka u U3y4eHUE €TI0 CBOUCTBY. https://m.edsoo.ru/00adf180
https://yoursystemeducation.comyvid
eoopyty/
31. | A3orHas KucnoOTa, €€ PU3NIECKUEe U XUMUIECKHE CBOHCTBA. https://m.edsoo.ru/00adf306
BCEKOHCIEKTHL.phyXUMHUS-TIpeIMeT/
32. | Ucnonb30oBaHME HUTPATOB U COJEM aMMOHHUS B KadeCTBE https://m.edsoo.ru/00adf518
MUHEPATBHBIX yAOOpeHUN. XHUMHUYECKOE 3arps3HEHHE BCEKOHCHEKTHL.ph>XUMHUS-TIpeIMET/
OKpY’KaIOUIeH Cpeibl COSTMHEHHSIMU a30Ta.
33. | ®ocdop. Oxcua dochopa (V) u docdopHas kuciora, https://m.edsoo.ru/00adf68a
bu3HYECKre M XUMUIECKIE CBOHCTBA, ITOTyICHHE. BCEKOHCIEKTHL. Py XUMHSI-TTPeIMET/
34. | Ucnonb3oBanue (ocdaroB B KayecTBE MHUHEPATbHBIX https://m.edsoo.ru/00adfc20
ya0OpeHuit. 3arpsa3HeHne MpUPOAHON cpeabl hocdaTamu. BCEKOHCHEKTHL. Py XUMHUS-TIpeIMET/
35. | Yrmepon: pacnpocTpaHeHHe B TIpuUpoje, (U3MvecKkue u https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA. BCEKOHCHEKTHL. Py XUMHUS-TIpeIMET/
36. | Okcunbl yriepojga, #uX (U3NYECKHE H XUMHUYECKHE https://m.edsoo.ru/00adfebe
CBOMCTBA. ODKOJIOTHYECKHE TIPOOJIEMBI, CBS3aHHBIE C BCEKOHCHEKTHL.p)) XUMHsI-ipeIMeT/
okcuioM yriaeponaa (IV).
37. | YronbpHas KUCIOTa U €€ COJIH. https://m.edsoo.ru/00ae006c
BCEKOHCINEKTBL. P> XUMHS-TIpeIMET/
38. | IIP Neod4 «Ilonmyuenume yriekucimoro rasza. KadecTBenHas https://m.edsoo.ru/00ae027e

pCaKnusd Ha Kap60HaT-I/IOH».

https://yoursystemeducation.comyvid
eoopyty/
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39. | [lepBoHayaybHBIE MOHSATHS 00 OPraHMYECKUX BEIIECTBAX 1 https://m.edsoo.ru/00ae054e
KaK O COSJMHEHUSX yriepoa.

40. | KonrponbHas pabora Ne3.

41. | KpemHuii v ero coeiMHEHUS. https://m.edsoo.ru/00ae080a

42. | IIP NoS. «PemieHue sKCHEPUMEHTAIBHBIX 3a7ad IO TEMeE https://m.edsoo.ru/00ac0bf2
«Baxkneiilie HeMETaUIbl U UX COCIUHEHUS https://yoursystemeducation.comyvid

eoopyty/

43. | ObOmasi XapakTepUCTHKA XUMHUYECKHX OJJIEMEHTOB — 1 https://m.edsoo.ru/00ael103e
MeTauIoB. MeTajuiMyeckas CBsI3b M MeTaJIMYecKas BCEKOHCIEKTHL p()>XUMUI-IPEAMET/
Kpucrtajuimdeckass — pemérka.  Dusnuyeckue  CBOMCTBA
METAJIIO0B.

44. | XUMHYECKHE CBOMCTBA METAJUIOB. JIEKTPOXUMHYECKHUI 1 https://m.edsoo.ru/00ael 156
pSAI HAaPSHKCHUH METaJIOB.

45. | OOmme cnocoOsl  momydeHuss MertamwioB.  CruiaBbl. 1 https://m.edsoo.ru/00ael 156
Boruncnenus mo ypaBHEHHSIM XUMUYECKUX PEAKIIMMA, €CIH BCEKOHCIEKTRL. p()> XUMUSI-IIPEAMET/
OJINH U3 PEAreHTOB COJACPKUT MPUMECH.

46. | [loHatue o KOPPO3UU METAJLIIOB. 1 https://m.edsoo.ru/00ael1278

BCEKOHCIIEKTEL. P> XuMus-ipeamer/

47. | lllenoynble METAJIIBI. 1 https://m.edsoo.ru/00ae14b2
BCEKOHCIIEKTBL P()>XUMUA-IIPEIMET/

48. | Okcuapl ¥ THAPOKCH]IBI HATPHUSI M KaJIHSL. 1 https://m.edsoo.ru/00ae14b2

49. | Hlemouyno3eMeIbHbIE METAIUIBI — KaJbIUI U MarHui. 1 https://m.edsoo.ru/00ael5e8

50. | Baxwueiimme coeqUHEHNS KAIBIH. 1 https://m.edsoo.ru/00ael15e8

51. | YKé&cTkocTh BOJIbI U CIIOCOOBI €€ YCTpaHEHHSI. 1 https://m.edsoo.ru/00ael1886

52. | TIP Ne6 «Ke€cTkocTh BOABI M METOBI €€ YCTPAHEHUS». 1 https://m.edsoo.ru/00aelae8
https://yoursystemeducation.com>vid
eoopyty/

53. | O6o0meHne U cucTeMaTU3aIus 3HAHMA. 1 http://klassikaknigi.info»video-uroki-
himiya-9-klass/
yaklass.ru>p/himija/9-klass

54. | KontposbHas pabota No4. 1 http://klassikaknigi.info>video-uroki-
himiya-9-klass/
yaklass.ruyp/himija/9-klass

55. | AnmroMuHMiA. https://m.edsoo.ru/00aelc64

56. | AmdorepHble CBOWMCTBA OKCUAA U THAPOKCH]IA. https://m.edsoo.ru/00aelc64
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57. | Keneso. 1 https://m.edsoo.ru/00ae1d86
BCEKOHCIEKTHL.phyXUMHUsI-TIpeIMeT/

58. | Okcuapl, ruapokcu bl u conu xenesa (II) u xenesa (111). https://m.edsoo.ru/00ae35e6

59. | IIP Ne7 «PemieHue 3KCIEpUMEHTAIBHBIX 3aJa4 MO TEME https://m.edsoo.ru/00ae3de8

«BaxHee MeTauTbl M UX COSTUHEHUSIMY. https://yoursystemeducation.comyvid

eoopyty/

60. | BeruucieHus 1o ypaBHEHUSIM XUMHUUYECKHX PEaKIMH, €CIIH 1 https://m.edsoo.ru/00ael750

OJIMH U3 PEarcHTOB JIaH B H30BITKE W COJCPIKUT IPUMECH. BCEKOHCHEKTHL. Py XUMHUS-ITPSIMET/

61. | BrluuciieHue MaccOBOH J10JIM BBIXOJA POJIYKTA PEAKLIUH. https://m.edsoo.ru/00ael1750

62. | KonrponbHas pabota Ne5. http://klassikaknigi.info>video-uroki-
himiya-9-klass/
yaklass.ruyp/himija/9-klass

63. | O6oOmIeHNE U CUCTEMATH3AIHS 3HAHUM. 1 http://klassikaknigi.info>video-uroki-
himiya-9-klass/
yaklass.ruyp/himija/9-klass

64. | BemiectBa 1 Matepuaibl B HOBCEHEBHOM KU3HHU YEJIOBEKA. 1 https://m.edsoo.ru/00ae3{50

65. | XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPEJIbl. 1 https://m.edsoo.ru/00ae4270

66. | Ponap XuMuU B pelIeHNH SKOJIOTHYECKUX POOIIeM. 1 https://m.edsoo.ru/00ae4270

67. | PesepBublii ypok. O000IIEHIE U CHCTEMATH3AIUS 3HAHUH. 1 https://m.edsoo.ru/00ae0dOa

68. | PesepBHbIil ypok. O600IIeHNE U CHCTeMaTH3allus 3HAaHUH. 1 https://m.edsoo.ru/00adb33c

OBUIEE KOJIMYECTBO HACOB 110 TIPOT'PAMME: 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA:

1.

2.

Xumus: 8 — i kiacc: 6a3oBblid ypoBeHb: yueOonuk / O. C. I'abpuensu, U. I'. Octpoymos, C. A.
CrnankoB. — 5 — e u3sn., nepepad. — Mocksa: [Ipocsemenue, 2023. — 175, [1] c.: u.
Xumus: 9 — i kiacc: 6a3oBblid ypoBeHb: yueOnuk / O. C. I'abpuensu, U. I'. Octpoymos, C. A.
CrnankoB. — 5 — e u3n., nepepad. — Mocksa: [Ipocsemenue, 2023. — 223, [1] c.: ui.

METOAUYECKHUE MATEPUAJIBI VI YAUTEJIA:

1.

Xumus: TexHonorndyeckue kaptel K yueOnuky O. C.Tabpuensna «Xumus. 8§ Kiaco»:
Meroandeckoe rocodue / JI. M. AcanoBa. — M.: Ipoda, 2018. — 176 c. — (Poccuiickuit
Y4eOHHK).
Xumusi: TexHojoruueckue KapTel K yueOHuky O. C.TaOpuensna «Xumus. 9 kimacey:
Metonudeckoe mocobue / JI. . AcanoBa. — M.: Jlpoda, 2018. — 201, [1] ¢. — (Poccwuiickuit
y4eOHHK).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU UHTEPHET:

http://moe-gnezdo.ru...8-klass-rudzitis. ..videouroki.html

videouroki.netyvideo...8-class/khimiia-8-klass/

http://lotoskay.ucoz.ruyload/videouroki/khimija 8 klass...

http://klassikaknigi.info>video-uroki-himivya-8-klass/

BCGKOHCHCKTLI.D(b)XI/IMI/I}I-HDG,Z[MCT/

multiurok.rurall-files/himiya/?uc=989&class=8

yaklass.ruyp/himija/8-klass

yoursystemeducation.comyvideoopyty/

http://klassikaknigi.info>video-uroki-himiya-9-klass/

0. vaklass.ruwyp/himija/9-klass
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