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OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O IIPE/IMETA «XUMMUSD»

Bknan yaebHOro mpeaMera «XuUMHA» B JOCTHKEHHE 1I€JIed OCHOBHOTO 001Iero o0pa3oBaHust 00yCIIOBICH
BO MHOTOM 3HAQUY€HHEM XMMMUYECKON HAyKU B IO3HAHUU 3aKOHOB IPUPOJbI, B PA3BUTHU MPOU3BOIUTEIIBHBIX

CHJI OOIIIECTBA U CO3/IaHUH HOBOM 0a3bl MaTepUAIbHOM KYJIbTYPHI.

XuMHsT KaK 3JEMEHT CUCTEMBl E€CTECTBEHHBIX HAayK pPaclpoCTpaHWIa CBOE BIWSHUE HA BCe 00NacTH
YEJIOBEYECKOr0 CYIIECTBOBAHMS, 3a/]]aJ1a HOBOE BHJIEHUE MHUPA, CTajla HEOThEMIIEMbIM KOMIIOHEHTOM MHUPOBOM
KYJBTYpBI, HEOOXOJAUMBIM YCIIOBHEM JKM3HH OOIIECTBA: 3HAHHE XUMHH CIY)KHT OCHOBOH Uil (POPMHUPOBAHUS
MHPOBO33PEHUS UYEIOBEKA, €r0 MPEJACTaBICHUNH O MaTepuaIbHOM EIWHCTBE MHUpPA; BAXHYIO POJIb UTPAIOT
dbopMHpyeMbIe XUMHEH IMPEACTABICHUS O B3aMMOIPEBPANICHUSAX YHEPTUM M 00 OSBOJIOINUH BEIISCTB B
MPUPOJIC; COBPEMEHHAs XMMHUsS HalpaBjeHAa Ha PEIICHHE TJIOOATBbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUSA
YEJIOBEUYEeCTBA — CBHIPHEBOM, DJHEPreTHMUECKOW, TMHUIEBOW U HKOJOTHYECKOW O€30macHOCTH, MpobieM
3/IpaBOOXPaHEHUS.

B ycnoBusx Bo3pacTaromiero 3Ha4eHHs] XMMHHM B JKM3HM OOIECTBAa CYIIECTBEHHO MOBBICHJIACH POJIb
XUMHUYECKOTO 00pa3zoBaHus. B 1uiaHe conuanuzanuy OHO SIBJISIETCS OJHUM M3 YCIOBUH (DopMHpOBaHUS
MHTEJUIEKTA JUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY 4YEJIOBEKY XHMHMUYECKHE 3HAHHUS HEOOXOAWMBI s NpHOOpeTeHHs OOIIeKYJbTYPHOTO
YPOBH$, MO3BOJIAIONIETO YBEPEHHO TPYIAUTHCS B COLIMYME W OTBETCTBEHHO Y4acTBOBATh B MHOT0OOOpa3HOM
KU3HU OOIIecTBa, JJIi OCO3HAHHWS BaXHOCTHM Pa3yMHOIO OTHOLIEHHS K CBOEMY 3JI0POBBIO U 3J0POBBIO
OPYTUX, K OKPYXarolleld MPUPOJHOM Cpeie, sl TPAaMOTHOTO IOBEJIEHUS INPH HMCIOJb30BAaHUU PAa3IMYHBIX

MaTCprualIoB U XUMHUYCCKHUX BCUICCTB B HOBCe)IHeBHOf/’I JKHU3HU.

XuUMHYecKoe 00pa30BaHWE B OCHOBHOM IIKOJIE SIBISETCS Oa30BBIM IO OTHOIICHHIO K CHUCTEME OOIIEro
XHUMHYECKOTO 00pa3oBaHus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peallu3yeT MPHUCYIIHE 00IeMy
XHMHYECKOMY 00pa30BaHUIO KITFOYEBBIC IICHHOCTH, KOTOPBIE OTPAXKAIOT rOCYIapCTBEHHBIC, OOIIECTBEHHBIC 1
WHIUBUAYAIBHBIC TOTPEOHOCTH. DTUM OTPEICIIICTCS CYIIHOCTh OOIel CTpaTerud 00yJIeHHs, BOCIIUTAHHUS U
pa3BHUTHS 00YUAIOLIUXCS CPEACTBAMHU YUECOHOTO MpeaMeTa « XUMUSD».

N3yuenue npeamera: 1) cnocoOCTBYeT peanu3alMd BO3MOXHOCTEH JUIsl caMOpa3BUTHUA M (OPMHUPOBaHUS
KYJIbTYpbl JMYHOCTH, €€ oOmeid M (yHKIMOHAIBHONW I'pPaMOTHOCTH; 2) BHOCUT BKJIaJ B (POpMHUpPOBaHUE
MBIIUIEHUS! M TBOPYECKMX CIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX CaMOCTOSITEIbHON yueOHOM
NeATeNbHOCTH, 3KCIIEPUMEHTAIBHBIX M MCCIEJOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KakK B ITOBCEJHEBHOMN
KHU3HU, TaK U B MPO(ECCHOHATBHON NESATEIbHOCTH; 3) 3HAKOMHUT CO CHEUM(PUKON HAydHOTO MBIILICHHS,
3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IVISa HA €JUHCTBO NPUPOJBI U UEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
TaioM B (OPMUPOBAHMM  €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH HOJPOCTKOB; 4) cIOCOOCTBYET
(OpMUPOBAHUIO IIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K IMPHUPOJE, K YEJOBEKY,
BHOCHT CBOH BKJIaJl B 3KOJIOTMYECKOE 00pa30BaHME IIKOJIbHUKOB.

Ha3BanHble HampaBiieHHs B OOy4€HUM XMMHUU OOECIEUMBAIOTCS CIEHU(PHUKON COAEp)KaHUS IpeaMera,
KOTOPBIH SBISIETCS MEeJarorndecky aJlaiTUPOBAHHBIM OTpaXeHUEM 0a30BOI HAyKu XMMMU Ha OIpesleEHHOM
grane e€ pa3BUTHS.

Kypc XuMuu OCHOBHOW HIKOJBI OPUEHTHPOBAH HAa OCBOCHHE OOYYaIOUIUMHCS OCHOB HEOpPraHMYeCcKOu
XMMUHU ¥ HEKOTOPBIX MOHATHH 1 CBeleHHH 00 OTJETbHBIX 00BEKTaX OPraHMYeCKON XUMUH.

CtpykTypa cojaepkaHusi npenmera cHOpMHUpOBaHAa Ha OCHOBE CHCTEMHOIO MOAXOJa K €ro H3yYeHHIO.
ConepxaHue CKIaIbIBAETCSI U3 CUCTEMBI IOHATUN O XMMHUYECKOM JIEMEHTE U BELECTBE M CUCTEMBI MTOHATHH
0 XxuMu4eckoil peakuuu. O6Ge 3TU CHCTEMBI CTPYKTYPHO OPTraHU30BaHbI MO MPUHIMITY MOCIEI0BATEIbHOTO
pa3BUTHs 3HAHWK HAa OCHOBE TEOPETHUECKUX IPEICTABICHUM Pa3HOTO YPOBHS: ATOMHO-MOJIEKYJSIPHOTO
yUEHHUSI KaK OCHOBBI BCETO €CTECTBO3HaHMs, ypoBHs Ilepmomnueckoro 3akona JI. M. MengeneeBa kak

OCHOBHOI'O 3aKOHa XWMHH, YUYCHHA O CTPOCHHHM aToOMa U XHMHUYECKOM CBA3U, HpeILCTaBJIeHI/If/’I 00



IEKTPOJINTUYECKON AMCCOLMAIMKA BEIIECTB B pacTBOpax. TeopeTuueckue 3HaHUS PAcCMaTpPUBAKOTCS Ha
OCHOBE SMIMPHYECKH MOJYYCHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO
YPOBHSI K JpYroMmy, BBINONHAS (QYHKIUM OOBSICHEHHS M NPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MOYHOCTEHN MPAKTUYECKOTO IPUMEHEHMS U MTOJTyYEHHUS] U3Y4aeMBbIX BELIECTB.

Takas opraHuzanus coJep:KaHUS Kypca CHOCOOCTBYET IPEJCTABICHUI0 XUMHUYECKON COCTABIIIONICH
HAay4yHOM KapTUHBI MUpa B JIOTMKE €€ CUCTEMHOM mpupoisl. Tem cambiM oOecneunBaeTCs BO3MOKHOCTh
dbopmupoBanus y 00y4arOmMXcsi EHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HAHUIO W METOJaM IO3HAHHS B
HayKe. Ba)XHO Taxke 3aMETUTh, YTO OCBOCHME COJAEPKaHUA Kypca IPOUCXOJIUT C IPUBJICYCHUEM 3HAHUU U3
paHee U3y4eHHbIX KypcoB: «Okpyxatouuii Mmupy», «buosorus. 5—7 kiaccel» 1 «PuU3uKa. 7 Kjiacc.

HEJIX U3YUYEHUSA YYEBHOI'O IIPEJJMETA «XUMUS»

K HanpaBneHuio NnepBOCTENEHHON 3HAYMMOCTU NpPH peajau3aluu 00pa3oBaTENbHbIX (YHKUUN NpenMera
«XUMHS» TPaJIULIUOHHO OTHOCAT (POPMHpPOBAHME 3HAHUH OCHOB XUMHUYECKOW HayKd Kak 0O0JacTH
COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUYECKOM IEATENIBHOCTH 4YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHl. 3ajaya MpeAMeTa COCTOMT B (OPMUPOBAHMM CHCTEMBl XUMHYECKUX 3HAHUH —
BOKHEHIINX (PaKTOB, TMOHATHI, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHHH, JOCTYMHBIX 00001eHni
MHPOBO33PEHUYECKOTO XapaKTepa, S3blka HayKH, 3HAHUM O HAYYHBIX METOJAaX M3Y4YEHHS BEIIECTB H
XMUMHUYECKUX PEaKIIMii, a Takke B OPMUPOBAHUH U PA3BUTHH YMEHUI U CIOCOOOB NIEATEIBbHOCTH, CBA3aHHBIX
C IJIAHUPOBAaHUEM, HAONIOJIEHUEM U TMPOBEACHHEM XHMHMUYECKOTO SKCIIEPUMEHTa, COONIOIEHHEM TpaBUI
0e30macHOTO OOpaIeHus ¢ BEMECTBAMHU B MIOBCETHEBHOM KU3HM.

Hapsiny ¢ 3TuM nenn u3ydeHus: mpeaMeTra B MporpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOTO 00mero oOpazoBanusa. CerogHss B 00Opa3oBaHHMM 0CO00 3HAYMMOU
MpHU3HAETCST HANpaBICHHOCTh OOy4YeHHs] Ha pa3BUTHE W CaMOpa3BUTUE JIMYHOCTH, (GopMuUpoBaHUE €&
UHTEJJIEKTa U o0mel KynbTypbl. OOydeHHEe YMEHUIO YYHTBhCS W MPOJOJDKATh CBOE o0OpazoBaHUE
CaMOCTOSITEIHHO CTAHOBUTCS OJHOM M3 BAXKHEHIINX (QYHKIIMK yIEOHBIX TIPEIMETOB.

B cBsI3M ¢ 3TUM IIPH U3ydEHUH MPEAMETa B OCHOBHOM IIKOJIC JOMUHHUPYIOIEE 3HAYCHUE TIPUOOPENH TaKue
LIEJIN, KaK:

(OpMHPOBAHKHE HHTE/UICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO, COTPYIHHYCCTBY,
CaMOCTOSITCIIBHOMY TPHUHATHIO PEIICHUH, CIIOCOOHOW aaanTHPOBAThCS K OBICTPO MEHSIONIMMCS YCIOBHSIM
JKHA3HH,

HAIpPaBJICHHOCTh OOYYEHHS Ha CHCTEMAaTHYEeCKOE MPHOOIICHUE YYaIlUXCsi K CaMOCTOSTEIbHON
MO03HABATEIBHON JIEATEILHOCTH, HAYYHBIM METOJaM MO3HAaHUs, (OPMHPYIOIIMM MOTHBAIMIO M Pa3BUTHE
CIIOCOOHOCTEN K XHUMUU;

o0ecrieyeHHe YCIOBUM, CIIOCOOCTBYIOIIUX NPUOOPETEHUIO OOYYAIONIMMHKCS OIbITa Pa3HOOOpa3HOU
JCSTEILHOCTH, IO3HAHHMS W CaMOIIO3HAHHS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIHI), MMEIOIIHUX
YHHUBEPCATbHOE 3HAYCHHE JIUIsl pa3TUYHBIX BUJIOB JICATEIBHOCTH;

(dbopMHpoBaHHE YMEHUN OOBSCHITH M OLICHUBATDH SIBJICHUSI OKPY)KAIOLIEro MHpa Ha OCHOBAaHUHU 3HAHUU H
OTIBITA, TTOJIYYEHHBIX MPU U3YYCHUU XUMHH;

dbopMupoBaHHEe Yy OOYYarOIIUXCS TYMAaHUCTHYECKHX OTHOIIECHWHM, MOHMMAHHUS IIEHHOCTH XWMHUYECKUX
3HaHWN U1 BBIPAOOTKH SKOJOTHYECKH 11e71ecOo00pa3HOro MOBEACHUsI B OBITY U TPYAOBOW JAEATEIHHOCTH B
L[EJISIX COXPAHEHUsI CBOETO 37I0POBhS U OKPYKAIOIIEH MPUPOTHON CPEIBI;

pa3BUTHE MOTHBALlMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAaMOBOCIUTAaHHMIO Ha OCHOBE
YCBOEHHUS OOIIeUeT0OBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQUIIS ¥ HAIPAaBIEHHOCTH
JanbHENIero o0y4eHus.



MECTO YYEBHOT O IIPE/IMETA «XUMWUs» B YYEBHOM IIJIAHE.

B cootBerctBun ®I'OC OO0 xumus sBisieTcss 00s3aTeIbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. YUeOHBIM IJIAHOM Ha M3Yy4eHUE XMMHUHU B § Kjacce OTBOAMTCA 68 daco, 24aca B Hemenmoo. B
CBSI3U C MEPEX0JI0M Ha MATHAHEBHYIO pPab0Uyl0 HEIENI0, HA OCHOBAaHHUU

B cootBerctBun @I'OC OOO xumust sBISETCS 00sS3aTEIBHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHus. YUYeOHBIM IJIAHOM HA U3YUYEHUE XUMHH B 9 Ki1acce OTBOAUTCS 68 4acoB, 24aca B HEJICNIO.



COJAEPKAHME YYEBHOI'O ITPE/IMETA 8 kaacc.

IlepBoHaya/bLHBIE XUMHYECKUE TOHATHUS

[Ipenver xumun. Ponp XuMuM B KU3HU 4yenoBeKa. Tena u BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB.
ArperaTHoe cocTosiHue BemiecTB. [IoHsATHE 0 MeTo/aX MO3HAHUS B XUMHU. XUMUS B CUCTeMe HayK. UucTeie
BemlecTBa U cMecu. CrocoObl pa3iesieHus CMECei.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XUMUYECKHX AJIEMEHTOB. [IpocThie U ClIOKHBIC
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemecTB. OtTHocuTenbHas aromHas Macca. OTHOcUTENbHas MOJIEKyJIspHas Macca. MaccoBas 10s
XAMHYECKOTO 3JIEMEHTA B COCTMHEHHH.

Ou3nuecKkue U XUMHYECKHE SBICHHS. XUMHUYECKas peakius W e€ MpU3HAKU. 3aKOH COXPaHEHHsI MacChl
BEIIECTB. XUMHUYECKUE YypaBHeHHs. Kiraccupukamuss XUMHYECKUX peakiuil (COCTUHEHHUs, Pas3lIoKEHHS,
3aMernieHus, 0OMeHa).

XUMHYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XMMMUYECKOM MOCYJ0H, ¢ MpaBUiaMu paboThl B J1ab0patopun u
npuéMamMu oOpamieHus ¢ J1abopaTOpHBIM O0OpYJOBAaHHWEM; W3YyYEHHE W OIMCaHWE (PU3MUYECKHX CBOWCTB
00pa3110B HEOPraHUYECKUX BEIECTB; HaOoieHne (pr3nueckux (IU1aBlieHue BOCKa, TasHUE JIbJla, PACTUPAHUE
caxapa B CTyIKe, KHIICHWE W KOHJCHCAIMS BOJBI) M XHMHYECKHX (TOPEHHE CBEYH, NMPOKATMBAHHE METHON
MIPOBOJIOKH, B3aMMOJEHCTBHE Mela ¢ KUCIOTOM) SBJICHUM, HAOMI0eHIE U ONHMCaHUEe MPU3HAKOB MMPOTEKAHUS
XAMUYECKAX peaknui (pas3lio’KeHWe caxapa, B3aMMOJCHCTBHE CEpHOW KHCIOTHI C XIIOPUAOM Oapws,
pasznoxxenue ruapokcuaa meau(Il) mpu HarpeBanum, B3aumojeicTBrE Keme3a ¢ pactBopom conu meau(Il));
U3y4YeHHEe CIIOCOO0B pa3zieNeHus cMecel (C MOMOILBIO MarHuTa, (GUIbTPOBAHNE, BbITAPUBAHKE, JUCTUILIALIMS,
xpomarorpadus), HpOBEIEHHE OYMCTKM IIOBAapEHHOM COJIM; HAOIIOAEHUE U ONMCAaHUE PE3yJbTaToOB
IIPOBEACHUS OMbITAa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs MAacChl; CO3/JaHUE MOJEIeH MOJEKy
(ITapocTep>KHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bosnyx — cMmech rasos. CocraB Bo3ayxa. Kucimopon — aimeMeHT M mpoctoe BemecTBo. HaxoxneHue
KHCJIOpOJa B MpHUpoje, pU3NYEecCKue W XuMudeckue cBoiictBa (peakuuu ropenus). Oxcuabl. IIpumenenue
kucnopoaa. CriocoObl NOJy4eHUs! KUCIOPoAa B 1JaOOpaTOPHM U NMPOMBILILIEHHOCTH. KpyroBopoT kucinopoa B
npupoje. O30H — alIOTPONHAs MOIU(PHKALUS KUCIOPOAA.

TennoBoit 3dexkr XxuMHyecKOW peakuuH, TEPMOXMMHMUYECKHE YPAaBHEHMs, 3K30- U SHIOTEPMUUYECKHE
peakuuu. TomIuBO: yroib M MeTaH. 3arpsi3HEHHE BO3JyXa, yCHIIEHHE NapHUKOBoro 3ddekra, paspyueHue
030HOBOTO CJIOSI.

Bopopoa — anemeHT u nmpoctoe BemecTBo. HaxoxaeHue BoopoJa B IpUpoie, PU3NUECKUEe U XUMUYECKHE
CBOICTBA, IPUMEHEHHE, CIIOCOObI NoTyueHust. Kuciaotsl u conu.

KomnuectBo Bemectsa. Mosb. MossipHast Macca. 3akoH ABorazipo. MousipHblit 06bEM ra3zos. Pacuérsl mo
XMUMHUYECKUM YPAaBHEHUSM.

®usnueckue cBoMcTBa BoAbl. Boma kak pacrBopurens. PactBopbl. HacelllleHHBIE M HEHACBIIEHHBIE
pactBOpbl. PacTBOpUMOCTH BellecTB B Bojae.MaccoBas 10J11 BELIECTBA B pacTBOpEe. XUMHUYECKUE CBOMCTBA
BoJbl. OcHoBaHusA. Ponb pacTBOpOB B NpHUpOJE M B JKU3HM 4YenoBeKa. KpyroBopoT BoAsl B IPHUpOJE.
3arpsi3HeHHe NpUpOoIHBIX BoA. OXpaHa U OUNCTKA IPUPOIHBIX BOJI.

Knaccugukanus Heopranmueckux coeauHenuil. Oxcunpl. Kiaccudukanus oOkcuzoB: coseoOpasyromue
(OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIe) U HecoseoOpasytomue. HoMeHknaTypa OKCHI0B (MEXIyHapoIHas U
TpuBHaJbHAA). PU3NUECKUE U XUMHUYECKHE CBOMcTBA OKcH0B. [lomydyenue okcuaos.

OcnoBanus. Knaccudukanmss OcCHOBaHWM: IIETOYM M HEpacTBOpPUMbIE OCHOBaHUs. HomeHknarypa

OCHOBaHUH (MeXIyHapoHas U TpuBUanbHas). usnueckne u XUMUUYECKUE CBOMCTBA OCHOBAHUH.



[Tosmyuenne oCHOBaHUM.

Kucnotel. Kmaccudukanus kucnor. HomeHknarypa kuciaot (MexXIyHapoIHas U TpUBHANbHAs ). DU3NYECKHe
1 XMMHYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTasuioB H. H. bekerosa. [lonyuenue kucnor.

Comu. Homenknarypa cojedt (MexayHapoJHass W TpuBUaibHas). DU3MUYECKHEe W XMMHYECKHUE CBOMCTBA
coneit. [lonyuenue comnen.

I'enernueckas cBsA3b MEXAY KIacCaMU HEOPTraHUYECKUX COEANHEHUN.

XUMUYECKUH SKCIIEPUMEHT: Ka4eCTBEHHOE ONPEEICHUE COJIEPKaHUsl KUCIOPOAa B BO3JyXE; MOJIyYEHUE,
coOMpaHue, paclo3HaBaHWE W W3YyYEHHE CBOWCTB KHCIIOPOJa; HAONIONEHHWE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOZOM M YCJIOBHS BO3HHUKHOBEHHUS M IpEKpamleHus: ropeHus (mokapa); 03HaKOMJIGHHE ¢ o0pa3maMu
OKCHJIOB W OTIMCaHUE MX CBOICTB; MOJy4eHHE, COOMpaHHE, paclio3HaBaHHE M WU3yYCHHE CBOWCTB BOJOPOJA
(ropenue); B3aumoeiicTeue Bogoposa ¢ okcugoM Meau(Il) (Bo3MoKHO MCHOIB30BAaHUE BUAEOMATEPUATIOB);
HaOMroIcHNE 00pa3IoB BEIIECTB KOJUYECTBOM | MOJIb; HCCIEOBaHNE OCOOEHHOCTEN pacTBOPEHHS BEIIECTB C
Pa3IMYHON PacTBOPUMOCTBIO; IPUTOTOBICHHE PACTBOPOB C OINpEAEIEHHON MacCOBOM J0JIeil pacTBOPEHHOTO
BEIIIECTBA; B3aUMOJEHCTBHE BOJBI C MeETAUIaMU (HAaTpUEM U KaJbliieM) (BO3MOYKHO MCIIOJIb30BaHHE
BUJIEOMATEPHUAJIOB); ONPEEIEHUE PaCTBOPOB KUCIOT U LIENOYEH C MOMOIIbI0 MHAMKATOPOB; UCCIIEIOBaHHE
00pa310B HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOIIOAEHUE N3MEHEHUs OKPAcKH MHIUKAaTOPOB B
pacTBopax KHUCIOT M ILIeNoYeil; n3ydenue B3aumojieictBust okcuaa Meau(Il) ¢ pactBopoM cepHON KHUCIOTHI,
KHCJIOT ¢ METaJNIaMH, PEaKIINi HEUTPaIU3alny; I0OJTy4eHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJTHOTO
MeTajjla APYruM U3 pacTBOpa COJIM; peUIeHHe SKCIEePUMEHTAJIbHBIX 3a/ad Mo Teme «BakHeimine kiaccel

HCOPraHNM4CCKUuXx COC}IHH@HHﬁ».

Iepuonuveckuii 3akon u Ilepuoguueckass cucrema xumuuyeckux 3jaemeHToB [[. U. Menpgesneena.
Crtpoenue aToMoB. XUMHYeCKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMU

[lepBbie TOTBITKH KiIacCU(PUKAIMN XHMHYECKHX d3JeMEHTOB. [IoHATHE O Tpymmax CXOJHBIX 3JIEMEHTOB
(1emovHbIe W MIEJIOYHO3EMENIbHBIE METaJUIbl, TaJOTeHBI, HHEPTHBIC T'a3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yroT
amdoTepHbIC OKCHJIBI U THIPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuomuueckas cucrema xumuydeckux »snemeHTtoB JI. WM. Menneneesa.
KopoTtkonepuonnas u mmuHHOTIepuoaHas GopMbl [lepuoandeckoid CUCTEMbI XMMUYECKUX dnemMeHToB JI. .
MenneneeBa. [lepuoabl u rpymnmnbl. u3nueckuid CMbICI MOPSAIKOBOrO HOMEpPA, HOMEPOB MEPHOA U TPYIIIbI
JJIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX sjep. M3orombl. DnekTpoHbl. CTpOEGHHE 3JICKTPOHHBIX 000JI0YEK
aToMOB mnepBbiX 20 xuMmudeckux anemMeHToB llepuoandeckoii cucremsl J[. . MenneneeBa. XapakTepucTuka
XUMHUYECKOT0 3JIEMEHTA M0 ero noJjioxenuto B [lepuonuueckon cucreme /1. . Menneneena.

3aKOHOMEPHOCTH  M3MEHEHHsI paJuyca aTOMOB XHMHMYECKMX  DJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB M0 IpymmnaM U nepuojaaM. 3Hauenue [lepuonnueckoro 3akona u [lepuoanueckoi
CUCTEMbl XMMHUYECKHUX 3JEMEHTOB /s pa3BUTUA Hayku U npaktuku. [[. U. MenneneeB — yu€Hbl U
TpaKJIaHUH.

Xumuyeckas cBsi3b. KoBaneHTHas (MOJIIpHAsi M HETIOJISIPHAS) CBS3b. DIIEKTPOOTPUIIATEIEHOCTh XUMUYECKHIX
ajieMeHTOB. loHHas CBS3b.

Crenenb  oxucneHusa. OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIE peakuuu. [Ipomeccsl  OKUCIEeHHS U
BoccTaHOBIICHUS. OKHCINTEIIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH DKCTIEPUMEHT: H3ydeHHe OOpaslloB BEIIECTB METAIJIOB M HEMETAJIOB; B3aUMO/ICHCTBUE
TUAPOKCHIA LIMHKA C PAacTBOPAMU KHCIOT M ILIEJIOYEH; MPOBEACHUE OMBITOB, WILTIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEITHbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOPEHHE, PEaKIIUU Pa3NIOKEHUs, COSTMHECHNUS).

MexnpeamerHblie CBA3U
Peanuzanus MEXKNpEeAMETHBIX CBA3CH IpU H3yYEHUHM XUMUUM B 8§ KJACCE€ OCYILECTBISETCS Yepe3

HUCIIOJIB30BAHUC KaK 06H_II/IX CCTCCTBCHHO-HAYYHbBIX HOHHTHﬁ, TakK U HOHSITPIﬁ, ABJIIAOIHUXCA CUCTCMHBIMHU 1A



OT/ENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBbIC TOHATHS: HAy4YHBIM (DakT, TUNOTE3a, TEOpHs, 3aKOH, aHalU3, CHUHTE3,
KIIacCU(UKAIUs, MEePUOTUIHOCTh, HAOIIOACHHWE, SKCICPUMEHT, MOJICIUPOBAHUE, HW3MEpPEHHUE, MOJIEIb,
SIBJICHUE.

dusnka: marepus, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJA, H30TOMbI, PATUOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUICCKUH 3apsiI, BEMIECTBO, TENIO, 00hEM, arperaTHOE COCTOSIHAE BEIIECTBA, Ta3, PU3NICCKUEC
BEJIMYMHBI, €IMHULIBI U3MEPEHHUs, KOCMOC, TUTAHEThI, 3BE3/1b1, CoTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIC TOPOJIBI, MMOJEC3HBIC HCKOIAEMBIC, TOILIMBO,
BOJIHBIE PECYPCHI.

COJAEPKAHME YYEBHOI'O ITPEJIMETA. 9 kaacc.

BemecTBO M XUMHYeCKas pe€aKkuus

[Tepnoanueckuit 3akoH. [lepmonnueckas cucrema xumudeckux smeMeHToB [l 1. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XHUMHYECKHX JJIEMEHTOB IMEPBBIX TPEX MEPUOIOB, Kaus,
Kbl M HMX COCAUHEHHM B COOTBETCTBHM C MOJIOKEHHEM 3JieMeHTOB B Ilepuomnueckoil cucremMe u
CTPOEHUEM UX AaTOMOB.

CrpoeHue BemecTBa: BUIBI XUMHUYECKON CBSI3U. THIBI KPUCTATIMYECKUX PEHIETOK, 3aBUCUMOCThH CBOMCTB
BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKN U BUJIa XUMUYECKOU CBA3H.

Knaccudukanus w HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB (MEXKIYHApOaHAsT ¥ TPUBHUAIbHAsA).
XWUMHUYECKHE CBOWCTBA BELIECTB, OTHOCAIIMXCA K Pa3IUYHBIM KJaccaM HEOPraHWYECKUX COCIMHEHUMH,
T€HETHYECKas CBSA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHYeCKUX pPeakiuid Mo pa3IndHBIM IpU3HaKaM (TI0 YMCIy M COCTaBy YYaCTBYIOUIUX B
pEeaKIMK BEIIECTB, IO TETIOBOMY 3(DEKTy, M0 H3MEHEHUIO CTETICHEH OKUCICHUS XUMUYECKUX 3JIEMEHTOB, T10
00paTUMOCTH, TIO YYaCTHIO KaTaJu3aTopa). ODK30- W DJHAOTCPMHUYECKHE PEAKIUU, TEPMOXUMHUUYCCKHE
YpaBHECHHUS.

[Tonatue o ckopocTH XUMHUYecKoW peakuuu. IloHsATHE 00 OOpaTUMBIX W HEOOPATUMBIX XUMHYECKHUX
peakuusx. [loHsATHE O TOMOTEHHBIX M TE€TepOTCHHBIX peakuusx. [IoHsATHE O XMMHYECKOM pPaBHOBECHH.
@DaKTOPBbI, BIUSIIONINE HA CKOPOCTh XUMUYECKON pEeaKIMU U MOJOKEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHU, SJICKTPOHHBIM OajaHC OKHCIMTEIbHO-BOCCTAHOBUTEIHHOM
peakuuu. CocTaBieHUE YPaBHEHUNW OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C MUCIOJb30BaHUEM METO/1a
ANIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOJUTUYECKON JUCCOLMAIMUA. JICKTPOJUTHI U HE- DJIEKTPOJUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIMAlMU BEIIECTB C PA3JIMYHBIMU BUAAMHM XUMHUYECKON CBs3H. CTENEeHb IUCCOLIMAIIMH.
CunbHbIE U cl1abble AIIEKTPOJIUTHI.

Peakuuu moHHOTO OOMEHA. YCIOBHSI MPOTEKAHUS pEaKIMii MOHHOTO OOMEHa, MOJHBIE M COKpaIlEéHHbIC
WOHHBbIE YypaBHeHUsS peakuuii. CBOWCTBAa KHCIOT, OCHOBAaHMI W CcOJe B CBeTe MpeACTaBIeHUN 00
ANEKTPOJUTUYECKOU qucconuanuu. KauecTBeHHble peakiini Ha HOHBL. [IoHsATHE O THApOIH3E COJEH.

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMU KPUCTAUIMUECKHX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METaJUIOB W HEMeTawioB (rpadura ¥ aiMasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATPUS);
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHUYECKOW peaklUh OT BO3JACUCTBUS PA3IMUHBIX (HaKTOPOB;
HCCIIEI0BAHUE DJIEKTPOIPOBOIHOCTA PACTBOPOB BEIIECTB, MPOLIECCA TUCCOLMALUU KUCIIOT, WIEJI0YEH U COJIer
(BO3MOXHO UCIOJIb30BAaHUE BHUIAEOMATEPUATIOB); MPOBEACHHE OMBITOB, WLIIOCTPUPYIOUIUX TPU3HAKU
MPOTEKAHUS peakluii MOHHOTO 0OMeHa (0Opa3oBaHMe OcajKa, BBIICICHUE Ta3a, 00pa3oBaHue BOIbI); OIMBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI (TOpeHHE, peaKINU Pa3JIoKEHUs,



COG,Z[I/IHCHI/ISI); pacrno3HaBaHuC HCOPraHUYCCKHUX BCUICCTB C IMOMOIIBIO KAYCCTBCHHBLIX peaKuHﬁ Ha HOHBI,

PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4.
HeMeTanasl u ux COCAMHCHUSA

OOmiast xapakTepuCTUKa TajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTEIIEHU OKUCIICHHUS.
CrpoeHre u (U3HUYECKUE CBOWMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XMMHYECKHE CBOWCTBA HA TpUMEpPE
xjiopa (B3aUMOJICHCTBUE C MeTajylaMH, HEMeTajulaMu, wLiesnodyaMu). Xnoposogopod. CossiHas KHUCIIOTa,
XMMHMUYECKHE CBOMCTBA, NIOJyYeHHE, IpUMEHEeHHE. [{eficTBuE XIopa U XJI0POBOJAOPO/Ia HA OPraHU3M YeI0BEKa.
Baxuerimme Xaopuabl 1 UX HAXO0KIEHUE B IPUPOJIE.

Oo6mas xapakrepuctuka seMeHToB VIA-Tpymmbl. OcOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTEIICHU

OKHCJICHHA.

Crpoenne u pu3muecKre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOa U CEPbl. AJUTOTPOITHBIE MOIU(DUKAIIH
KHUCIIOpo/ia U cepbl. XUMHUYECKUe cBoWcTBa cepbl. CepoBOIOPOJ, CTpoeHHUE, (PU3MYECKHEe U XUMUYECKUE
cBoiictBa. OKCHABI Cepbl Kak TIPEJCTAaBUTENN KHUCIOTHBIX OKcuIoB. CepHas KHCIOTa, (HU3UUECKUE U
XMMHMUYECKHE CBOMCTBA (001I1e KaK MMPeACTaBUTENS Kilacca KUCIIOT U crelupuieckre). XuMHYEeCKHe peaKkiuy,
JIeKaIe B OCHOBE IMPOMBIIUIEHHOTO crioco0a mojydeHus: cepHoil kucioTel. [IpuMenenune. Comu cepHOi
KHCJIOTBI, Ka4eCTBEHHAas peakuusi Ha cyiabdar-uoH. HaxoxneHwe ceppl W €€ COCIMHEHWUH B IPHPOJIE.
XUMHYECKOe 3arpsi3HEHHE OKPYKAIOMIEH cpenbl COeAWHEHHMSIMH Cepbl (KUCIOTHBIE IOXKIHW, 3arpsi3HEHHE
BO3/IyXa U BOJIOEMOB), CTIOCOOBI €ro MPEA0TBPAICHUSI.

O6mras xapakrepuctuka meMeHToB VA-rpynmbel. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTepPHBIE CTEIEHU
OKHCJICHUS.

A30T, pacnpocTpaHeHue B Mpupoje, pusnueckue u XxuMuyeckue cBoiictsa. KpyroBopoT a3ora B mpupo/e.
AmMmuak, ero ¢u3WYeCKMe U XUMHYECKHE CBOMCTBa, NojydeHHe M mnpumeHeHue. Conu aMMOHUS, HUX
¢busznyueckue M XMMHUYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakuusi Ha MOHBI aMMOHHMS. A30THas
KHCTIOTa, €€ MoylyueHue, pu3ndeckrue U XMMHUYECKrue cBOMcTBa (00IIMe Kak MpeAcTaBUTENs Kilacca KUCIOT U
cnenuduueckue). lcnonap3oBaHue HUTPATOB U COJIE aMMOHHMS B KaueCTBE MUHEPAIBHBIX YAOOPEHMIA.
XUMHUYECKOe 3arpsA3HEHHE OKPYXAIoUIell cpelbl COCIUHEHHMSIMH a30Ta (KHCIOTHBIE IOXKIH, 3arpsi3HEHHe
BO3]lyXa, IOYBBI U BOJIOEMOB).

®dochop, amnorpomnHsie Momupukanuu Gocdopa, Quzmyeckne uW XuMHUeckue cBoircTBa. Okcun
docthopa(V) u dochopnas kucimora, Gu3nUeCKHe U XUMHUUYECKHE CBOWCTBA, MojydeHue. Vcmonp3oBaHue
¢docdaToB B kKaueCcTBE MUHEPATbHBIX YI0OpEHUH.

Obmas xapaktepuctuka snmeMeHToB |VA-rpynnbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIE CTENEHU
OKHUCJICHUS.

Yrnepon, amnoTponHble MOAUM(UKALMM, PACHpPOCTpAaHEHHE B MpHpojae, (PU3MYECKHEe M XUMUYECKHE
cBoiictBa. AncopOuusi. Kpyrosopot yrinepona B npupoje. OKCHIIBI yriiepoia, ux (Gpu3nueckue U XUMUYECKUe
CBOMCTBa, JeiicTBUE Ha >KUBBIE OPraHU3MBbI, IOJyYeHHE W NpPUMEHEHHE. DKOJOTHYECKUue MpoOIIeMBl,
cBsizaHHBIE ¢ okcuaoM yriepoga(l'y); runoresa rio0albHOrO MOTEIUIEHHs KIMMAaTa; MapHUKOBBIA 3(deKT.
VYronbHas KucioTa M €€ coiu, UX (U3MYecKHMe M XUMHUYECKHE CBOICTBa, MOJIydeHHE W HpPUMEHEHHE.
KayecTtBeHHast peakiuss Ha KapOoHaT-uoHbL. Mcmonb3oBanume KapOOHAaTOB B  OBITYy, MeEAMLUHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3HCTBE.

IlepBoHavanbHble MOHATUS 00 OPraHMYECKMX BELIECTBAX KAaK O COEAMHEHHUSX yriepoaa (MeTaH, 3TaH,
STUJICH, alleTUJICH, 3TAaHOJI, TIMLEPHH, YKCYCHas Kuciora). Mx cocrtaB m xumuueckoe crpoenue. Ilonstue o
OMOJIOTUYECKH BAKHBIX BEIECTBAX: XXHMpaX, O€JIKax, YIJIEeBOJAaX — M HX POJM B JKU3HU YeJOBEKa.
MarepuanabHO€ €IMHCTBO OPTaHMUYECKUX U HEOPraHUYECKUX COeTMHEHUH.

KpemHuuii, ero ¢pusznyeckre 1 XuMUYECKUE CBOWCTBA, MOJydeHHe U npuMeHeHue. CoelMHeHUs] KpEMHUS B
npupone. OOmme mnpencrasneHuss o0 oxcuge kpemHuA(I'Y) u kpemHueBoil kucnote. CHIMKATBI, UX

HUCIIOJIB30BaHUC B 6BITy, MCIUIIUHC, TPOMBIIIJICHHOCTH. Baxneimine CTPOUTCIIBHBIC MAaTCpHaJIbl: KCpaMUKa,



CTEKJIO, LIEMEHT, OeTOH, jkene300eToH. [Ipobnembl 6e301acHOT0 NCHOIB30BAHUS CTPOUTEIBHBIX MATEPHUAJIOB B
MMOBCEAHEBHOW KU3HU.

XUMHUYECKUH IKCIEPUMEHT: M3ydeHHe oOpa3I0oB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI;
MIPOBEJCHUE KAYECTBEHHBIX PEAKIMU Ha XJIOPUI-MOHBI U HAONIOJCHHE MPU3HAKOB MX MPOTEKAHUS; OIBITHI,
oTpakarolue (pusnyeckne U XMMUYECKHE CBOMCTBA TaJIOT€HOB M X COSAMHEHUH (BO3MOKHO HMCIIOJIh30BaHUE
BUJICOMATEPHAJIOB); O3HAKOMJICHHE C 00pa3iaMy XJIOPHUIOB (TaJIOTeHUIOB); 03HAKOMIIEHUE ¢ 00pa3liaMu Cephl
n e€ COeqUHEHMSIMH (BO3MOXKHO HCIOJIb30BAaHUE BHUAECOMATEPHANIOB); HAOJIIOJIEHUE Mpolecca OO0YyIrJIMBaHUS
caxapa IOJ JCHUCTBUEM KOHUECHTPUPOBAHHOW CEPHOM KHUCJIOTHI; H3YYEHHE XUMHYECKUX CBOWCTB
pa30aBIeHHON CEpPHOM KHCIOTHI, TPOBEICHHE KAYeCTBEHHOW peakiuu Ha Cyiab(paT-MOH W HaOIIo/JeHHUE
npuU3HaKa e€ MPOTEKaHWs, 0O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBAMH a30Ta, ¢ochopa W MX COSAUHEHHM
(BO3MOXKHO MCTIOJIB30BaHUE BUAECOMATEPHAJIOB), 00pa3liaMi a30THBIX U (OCHOPHBIX yI0OpEHHit; IOTy4YeHHE,
coOupaHue, pacro3HaBaHHE W M3yYEHHME CBOMCTB aMMHUAaKa; MPOBEJEHHE KAaYECTBEHHBIX PEAKIMA Ha HOH
aMMOHMSI U (ocaT-uOH M HM3ydEHHE IMPU3HAKOB UX MPOTEKAHUS, B3aMMOJEHCTBHE KOHLEHTPHUPOBAHHOMN
a30THOM KHCJIOTBI C MeAbl0 (BO3MOXHO HCIOJIb30BAaHHWE BUJEOMATEpPHANIOB); M3y4YEHHE MOJelel
KPUCTAJUTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa; O3HAKOMJIEHHE C MPOIECCOM aacopOuuu
PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOrasa; MOJy4eHHE, coOupaHue,
pacro3HaBaHHe ¥ U3y4y€HUE CBOMCTB YIJIEKHCIIOTO ra3a; MpoBe/IeHne KaYeCTBEHHBIX Peakluii Ha kKapOoHaT- 1
CHJIMKAaT-HOHBl M HW3Yy4YE€HUE TMPU3HAKOB HX TMPOTEKAHMS, O3HAKOMJICHHE C MPOAYKLUHEH CHIMKATHOU
MIPOMBIIIJIEHHOCTH; pEIIEHHuEe OHKCIEPUMEHTANbHbIX 3a7ad Mo TeMe «BaxHeilline HeMETalIbI U UX

COCAUHECHUSA».
MeTaajIbl 4 UX COeAMHEHHS

OOmasi XapakTepUCTUKAa XHMHUYECKUX DJIEMEHTOB — METaUIOB Ha OCHOBAHMHM UX IIOJIOKEHUS B
[Tepuonnueckoit cucreme xumuueckux snemeHToB J[. M. MenneneeBa um crpoeHus aromoB. CTpoeHue
MeTayioB. Mertajinyeckas CBSI3b M MeTaJuIndyeckas KpHCTajuInyecKas peméTka. DIeKTPOXUMHUYECKUN psijl
HamnpspDKeHU MeTtaoB. dusnmyeckne M XUMHUYECKHE CBOWCTBa MeTayuioB. OOmpe CrocoObl MOTydeHUs
MetaiioB. [loHsiTHe 0 KOPpO3UM METaNIOB, OCHOBHBIE CHOCOOBI 3alIUThl UX OT Koppo3uu. CruiaBsl (CTaib,
YYT'yH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY ¥ POMBIIIIICHHOCTH.

[[lenounbie MeTaIbl: nojoxeHue B [lepuoandeckoit cucteMe xumuueckux snemeHToB . 1. Menneneena;
CTpPOEHHUE UX aTOMOB; HaXOXKJeHHe B mpupoae. Puznyeckue U XUMUYECKUE CBOMCTBA (HA MPUMEpPE HATPUS U
kamusi). OKCUABI U THAPOKCUABI HATPUS U Kanud. [IpruMeHeHne meaoyHbIX METaJUIOB U UX COCTUHEHHIH.

[lenoyHo3eMeNbHbIE METAIIBl MAarHUW M Kalbluil: mosnoxeHue B llepuoanyeckoil cucteMe XMMHUECKUX
anemenToB JI. V1. MeHnzeneeBa; cTpoeHHe WX aTOMOB; HaxoXAeHHUE B mpupojae. Ousnueckue U XUMHYECKUe
CBOMCTBa MarHus U Kajblus. BaxkHeue coequHeHns Kanblusl (OKCUI, TUAPOKCU, cosn). JKECTKOCTH BOBI
U cocoObI €€ ycTpaHEeHHUsI.

Amromunmit: nonoxxenue B [lepuoanueckoit cucreme xumuueckux snemeHToB 1. . MenneneeBa; ctpoeHue
aToMa; HaxokJaeHue B npupoie. Ouznueckue U XUMUYECKHE CBONCTBa amtoMUHHS. AMQOTEepHbIE CBOHCTBA
OKCH/JIa ¥l TUJIPOKCUA ATTFOMUHUS.

Kenezo: nonoxenue B Ilepuonnueckoit cucreme xumuueckux snemeHToB . . MenaeneeBa; crpoeHue
aToMa; HaxoXKJieHue B mpupoje. Puznyeckue 1 XMMUYeCKHue CBOMCTBa kene3a. OKCUabl, TUAPOKCUIBI U COJIU
xene3a(Il) u sxenesa(1ll), ux coctas, CBOMCTBA U MOTyUEHUE.

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMIIGHHE C O00pa3llaMi METalIOB M CIUIABOB, WX (DU3HUECKUMU
CBOMCTBAMM; M3YyYEHUE PE3YJbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA KalblMsl W HATPUS C BOJOM (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB); HCCIEIOBAHUE CBOMCTB KECTKOW BOJBI; MpoIlecca TOPEHHS JKele3a B KHCIOPOe
(BO3MOXKHO HCIOJB30BaHUE BUACOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIMA Ha HMOHBI
(MarHus, KanbIwsi, amromMuHus, muHka, xkene3a(ll) u xenesa(lll), memu(Il)); HaGmromeHue W OmMUCaHUE



MPOILIECCOB OKpAIIMBAHUS IUIAMEHHM HWOHAMM HATpUs, KaJus M Kaiablus (BO3MOXHO HCHOJIb30BaHUE
BHJICOMATEPUAJIOB); UCCIICOBaHUE aM(pOTEPHBIX CBOWCTB THUAPOKCHIA AIIOMHHHS W THIPOKCHIA ITUHKA;

pellIeHNEe FKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxxHelne MeTaibl U UX COEIMHEHUS.
Xumus 1 oOKpy:Kawuas cpeaa

Hoseie Marepuanbl 1 TexHoJoruu. BemiecTtBa u Marepuanbl B IOBCEIHEBHOM KU3HU YENOBEKA. XUMUS U
3710poBhe. be3omacHoe WCIoIb30BaHUE BEIIECTB M XMMHUYECKMX peakuuid B ObiTy. [lepBas momormis mpu
XUMHUYECKUX O0XKOTax W OTpaBieHUsX. OCHOBBI IKOJIOTMYECKONM TIPaMOTHOCTH. XHUMHYECKOE 3arpsi3HEHHE
OKpyXarolen cpezpl (rpeaenbHas aomyctumas koHueHTpamus Bemiects — [1/1K). Pons xumuu B pemennn
9KOJIOTUYECKUX TTPOOIIEM.

[TpupoHBIE HCTOYHUKHU YTIIEBOIOPOJIOB (Yrojb, MPUPOIHBIN Ta3, HEPTh), MPOJYKTHl UX MEPepabOTKH, HX
POJIb B OBITY U IPOMBIIIJIEHHOCTH.

XUMUYECKUH SKCIEPUMEHT: H3ydeHHe 00pa3lloB MaTepHalioB (CTEKJIO, CIJIaBbl METAJIOB, IOJIMMEpPHbIE
MaTepuasbl).

Me)l(l'[pe)_IMeTHble CBHA3N

Peanmusamuss MeXnpeaMETHBIX CBSA3€H NpPH HM3YyYEHUHM XUMUHM B 9 Kiacce OCYHIECTBISIETCA Yepe3
HCIO0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TMOHATUH, SABISIOLIUXCA CUCTEMHBIMU IS
OT/EIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LMKIA. Peanu3anns MeXNpeIMETHBIX CBA3EH NPU W3YYEHUU
XUMHH B 9 KJlacce OCYILLECTBIISIETCS Yepe3 UCIIOIb30BaHHE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITUH, TaK U
MTOHSATHH, SBIIIOIIMXCS CHCTEMHBIMH JUISl OTJAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmire ecTeCTBEHHO-HAay4YHbIC IIOHATHS: HAaydHbIH (aKT, TUIOTE3a, 3aKOH, TEOPUs, aHaIu3, CHHTE3,
KjIaccu(ukanys, MNEepUOJUYHOCTb, HAOIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAaHHUE, HW3MEPEHHUE, MOJIElNb,
SBJICHHE, TAPHUKOBBIH 3(P(PEKT, TEXHOJIOT U1, MATEPUAIIBI.

®usnka: marepus, aToM, ODJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIUJA, H30TOIBI, PAINOAKTUBHOCTS,
MOJIEKyJa, HJIEKTPUYECKUN 3aps]l, POBOJHUKH, MOJYIPOBOJHUKH, JUIIEKTPUKHU, (POTOAIEMEHT, BELIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHME BEILECTBA, ra3, pacTBOP, PaCTBOPHUMOCTb, KpUCTAJIMUECKasl peléTka,
CIUIaBbl, (PU3MUECKUE BEIMYMHBI, EAUHHUIBI M3MEPEHMs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
CounHize.

buosorus: ¢otocunres, npixaHnue, Ouocgepa, s3KocHcTEMa, MUHEPATIbHbIE yIOOPEHUS, MUKPOIIEMEHTHI,
MaKpOXJIEMEHTBI, IUTATEIIbHbBIE BEILIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpasbl, TOPHbIE MOPOABI, MOJIE3HbIE HCKOIAeMbl€, TOIUIMBO,
BOJHBIE PECYPCHI.






IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATHI

N3yuenne xumuu B 8-9 Kijaccax HampaBlI€HO Ha JIOCTHXKEHUE OOYyYaroIIMMHUCA JUYHOCTHBIX,
MeTanpeIMETHBIX U MPEJAMETHBIX PE3YyJIbTaTOB OCBOCHUS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJBTAThl OCBOCHHS IMPOTPAMMBI OCHOBHOTO O0IIEro oOpa3oBaHUsS ITOCTUTAIOTCS B XOJ€
oOy4eHHsI XUMUU B €IMHCTBE YU4E€OHON M BOCIHUTATENBHOHN JesTenbHOCTH OpraHu3aluy B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUMCKUMH COLUMOKYIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH, IPUHATHIMH B
oOriecTBe MpaBWJIaMd U HOPMaMM MOBEJICHHUS U CIIOCOOCTBYIOT MPOIIECCAaM CaMOIO3HAHMS, CAMOPA3BUTHUS H
colManu3aluu 00yJaromuXxcs.

JIM4HOCTHBIE PE3YNbTAThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCJIE B YACTH:

IMaTpuOoTHYECKOr0 BOCTIUTAHUS

1) 1EHHOCTHOTO OTHOIICHUS K OTCYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACICIHIO,
MMOHUMAaHMs 3HAYEHUS XUMUYECKOW HAyKM B KU3HU COBPEMEHHOro OOIIecTBa, CHOCOOHOCTH BIIAJETh
JIOCTOBEpHOM MHGpOpPMAIIME O MEePEOBBIX TOCTIKEHUSX M OTKPBITUSIX MUPOBOW M OTEYECTBEHHON XUMUU,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa U 0OIIECTBa;

I'paxmanckoro BoCnMTaHus

2) NpEACTAaBJICHUA O COLOUAJIBHBIX HOpMax H IIpaBUIaX MCEKINYHOCTHBIX OTHOIIECHHUH B KOJIJICKTHUBCE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yueOHO-NCCIeI0BATEIbCKON, TBOPUECKON U
JIPYrux BUAAX JAEATEIbHOCTH; TOTOBHOCTU K Pa3HOOOpPa3HONW COBMECTHOM NEATENbHOCTH MPU BBINOJHEHUU
yueOHBIX, T03HABATEIbHBIX 33]a4, BBIMOJIHEHUN XUMHUUECKUX SKCIIEPUMEHTOB, CO3/1aHUH YY€OHBIX MPOEKTOB,
CTpEMJICHHS K B3aUMOIIOHMMAHHIO U B3aMMOIIOMOIIM B IPOIEcCe 3TOM yuyeOHOM NesATeIbHOCTH; TOTOBHOCTH
OLICHUBAaTh CBOE NOBEJECHME U MOCTYNKU CBOMX TOBApUILEH C MO3ULUHN HPAaBCTBEHHBIX M IPAaBOBBIX HOPM C
y4€TOM OCO3HAHMSI IOCIIEICTBUI OCTYIIKOB;

ILleHHOCTH HAYYHOT O O3HAHUS

3) MHPOBO33PEHUYCCKHX TIPEACTABICHUN O BEIIECTBE M XUMHYECKOW pEaKIUH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU W COCTABJISIONIMX OCHOBY JJIsi NOHMMaHUsl CYIIHOCTU Hay4dHOMH
KapTUHBl MHUpA; MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aHMMOCBA3SIX
YeJl0BeKa C MPUPOTHOM Cpesioil, O poJid XUMHUH B TTO3HAHUH STUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHBOB, HAMPABICHHBIX HA MOJYYEHHE HOBBIX 3HAHUI M0 XUMHUH, HEOOXOIMMBIX JIJIsI
00BsicHEeHUS HAOII0JaeMBIX ITPOLIECCOB U SIBICHUH;

5) mo3HaBaTenbHON, HMHMOPMAIMOHHON M  YHTATENBCKOW KYJIbTYpPbl, B TOM YHCJIE€ HAaBBIKOB
CaMOCTOSITENIbHOM pabOThl C y4eOHBIMU TEKCTaMM, CIPABOYHON JTUTEPATypOU, JOCTYMHBIMH TEXHUUYECKUMU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYyYCHHIO W TMO3HAHHWIO, JFOOO3HATEILHOCTH, TOTOBHOCTH M  CIIOCOOHOCTH K
caMo00pa3oBaHUI0, TPOCKTHOW U  HCCIENOBATENIbCKOW  JIEATENBHOCTH, K OCO3HAHHOMY  BBIOOpY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310pOBbS

7) OCO3HaHHs IIEHHOCTH >H3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBbIO, YCTAaHOBKH Ha
3JI0pOBBI 00pa3 JKW3HU, OCO3HAHUS TMOCIEACTBUH M HENPHUATHS BPEIHBIX NPUBBIUEK (YIOTpeOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KYpEHUs), HE0OXOJAUMOCTH COOJIOICHUS MpaBuil 0€30MaCHOCTU NpU OOpallleHUuH ¢
XMMUYECKUMU BEIIeCTBAMH B OBITY M pealbHON JKU3HU;

Tpynosoro Bocnuranus
8) wmHTepeca K MPaKTHYECKOMY M3y4eHUIO Mpodeccuil U TpyAa pa3IuyHOro pojia, YBaKECHUE K TPYAY H

pe3yiibTaTaM prI[OBOfI ACATCIIbHOCTHU, B TOM YHUCJIC Ha OCHOBC NMPUMCHCHUA MMPECIAMCTHBIX 3HAHUM 10 XUMHUH,



OCO3HAHHOTO BBIOOpA HMHIMBHUIYAJIbHON TPACKTOPHH IMPOJODKEHHS 00pa3oBaHHs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CHOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEW; YCHEIIHOM
npo(hecCHOHANBPHON JICATENBHOCTH W Pa3BUTHS HEOOXOIMMBIX YMEHHWH; TOTOBHOCTH aanTUPOBAThCA B
npodeccHoHaIbHO cpere;

IKOJIOTHYeCKOTr0 BOCIIUTAHUS

9) 9KOJIOTHYECKH 1Ie7IeCO00PAa3HOTO OTHOIICHHS K MPUPOJE KaK MCTOYHHMKY KM3HU Ha 3emjie, OCHOBE €&
CYLIECTBOBaHMs, I[OHMMAHUS LEHHOCTU 3/J0pOBOr0 U 0Oe3omacHOro oOpa3za »KU3HU, OTBETCTBEHHOI'O
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICHXUYECKOMY 3I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
npaBuiI 0E30MIaCHOTO MOBEACHUS MPU pabOTe ¢ BEIIECTBAMH, a TAKXKE B CHTYAIUSIX, YTPOXKAIOMIUX 37I0POBBIO
W KW3HU JIFOJICH;

10) crmocoOHOCTH MPUMEHSTh 3HAHMUS, TTOJTy4aeMble TIPU U3YUYCHUH XUMUH, [UIs PEUICHUS 3a/1a4, CBSI3aHHBIX
C OKpY’Karolllel MPUPOJIHON Cpesioi, MOBBIIEHHS YPOBHS 3KOJIOTMUECKON KYJIbTYphl, 0CO3HAHUS TTI00aIbHOTO
XapakTepa 3KOJOTHYECKHX MPo0sieM U MyTel UX penieHus IOCPeICTBOM METOJ0B XUMHUH;

11) 5K0JIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCSI MM B MO3HABATEIbHOW, KOMMYHHKATUBHON U

COLIMAIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocrtase MCTAIMMPEAMCETHBIX PE3YJIbTATOB BBIJACIAIOT 3HAYUMBIC [JId q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA
oOlIeHay4HbIe MOHATHA (3aKOH, TEOpUs, MPUHIUI, TUIOTE3a, (PaKT, cCUCTeMa, MPOLECC, IKCIIEPUMEHT U JIp.),
KOTOPBIC HUCIIOJB3YIOTCA B €CTCCTBCHHO-HAYYHBIX yqe6HBIX npeaMeTax U MO3BOJIAAIOT Ha OCHOBE 3HAHUU U3
3THX TPEIMETOB (POPMHUPOBATH MPEACTABICHHE O IEIOCTHOW HAYYHOW KapTHUHE MHpA, ¥ YHUBEPCAIbHBIC
y4ueOHbIe JeicTBUs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSITUBHBIE), KOTOphIE 0O0ECIIEUYUBAIOT
dbopMUpOBaHHE TOTOBHOCTH K CaMOCTOSITEIILHOMY IUIAHUPOBAHHMIO H  OCYIICCTBICHHIO  y4eOHOU
JESTETbHOCTH.

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS 00pa30BaTEBHOM MPOTrPaMMBI 10 XUMHUHU OTPAXKAIOT OBJIAJICHHUE
YHHUBEPCAJIbHBIMU TI03HABATEIILHBIMU JICHCTBHUSIMHU, B TOM YHCIIE:

ba3zoBbIMHE JIOTHYECKHMH JAeHCTBUSIMH

1) yMeHHEM HCIOJB30BATh MPHEMBI JIOTHYECKOTO MBIIIJICHHS [IPH OCBOCHUHM 3HAHHM: PACKPHIBATH CMBICI
XUMUYCCKUX TIOHATUH (BBIIEIATh WX XapaKTepHBbIC IPU3HAKH, YCTAaHABJIWMBATh B3aUMOCBSI3b C JIPYTUMH
TTOHSATHSIMH ), UCIIOJIH30BATh MOHATHUS ISl OOBSICHEHUS OTACIbHBIX (PAKTOB U SBJIICHUI; BHIOUPATh OCHOBAHMS U
KpUTEpUU M KiIaccU(PUKAIIMK XUMHYECKUX BEIIECTB U XUMHUYECKHX pPEaKlUi; yCTaHaBIMBaTh MPUYMHHO-
CIIEJICTBEHHBIC CBS3H MEXAY OOBEKTaMH H3Y4YeHHS; CTPOUTH JIOTHUYECKHUE PACCYKICHUS (MHIyKTHUBHBIE,
JIeIyKTUBHBIE, 110 AHAJIOTUH); JIEaTh BHIBOJIBI U 3aKIIIOUEHUS;

2) yMCHHEM MPUMEHATh B MpoIecCce IMO3HAHHWsA TMOHSTHS (TPeIMETHbIE H  METalpeaMETHbIC),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIIOJIb3yeMble B XUMUH, MPe0Opa30BhIBaTh IIUPOKO MPUMEHSEMBIE B
XUMHH MOJIENbHBIE TPEICTaBICHUs] — XUMHUYECKUH 3HaK (CHMBOJ dJJI€MEHTa), XUMu4eckas (opmyna u
ypaBHEHHE XUMUYECKOW peakiuu — TMPU pEHIeHHH Yy4eOHO-TIO3HABATENBHBIX 3a7ad; C Y4E€TOM OTHX
MOJENBHBIX MPEACTABICHUIN BBISBIATh U XapaKTePU30BATh CYIIECTBEHHbBIE MPU3HAKH U3Y4aEMBIX OOBEKTOB
— XHMMHYECKHUX BEIIeCTB U XUMHUYECKHX peaKIHii; BBISBIATH OOIIKME 3aKOHOMEPHOCTH, MPUUHHHO-
CJIE/ICTBEHHBIE CBSI3M M MPOTHUBOPEUMS B M3Yy4aeMbIX MPOLECCAX W SBICHUAX; MpeasiaraTb KPUTEPHUH IS
BBISIBIICHHS STUX 3aKOHOMEPHOCTEH M MPOTUBOPEUHIL; CAMOCTOSTENHHO BBIOMPATh CIIOCO0 pelieHus yueOHOM
3amaun  (CpaBHUBATh HECKOJIbKO BApUAHTOB peIICHHUs, BBIOMPATh HamboJee MOAXOIANINN ¢ yIETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3oBbIMH HcCIe10BaATEIbCKAMH AeHCTBUAMHU

3) YMCHHUCM HCIIOJIb30BATh IMOCTABJICHHLIC BOIIPOCHI B Ka4YCCTBC HHCTPYMCHTA IIO3HAHUSA, a TAKKC B



Ka4ue€CTBC OCHOBBI HJIA q)OpMPIpOBaHI/ISI THUIIOTE3ELI IO MPOBCPKE MPAaBUIILHOCTU BBICKA3BIBACMBIX CY)I(ILGHI/Iﬁ;

4) npuoOpeTeHne OmbITa N0 TIAHUPOBAHUIO, OPTraHU3aIMK U TMPOBEACHUIO YYCHUUECKUX 3KCIICPUMEHTOB:
yMeHHEe HaONI0aTh 332 XOJ0M IPOIIecca, CaMOCTOSITEIBHO MPOTHO3UPOBATh €ro pe3ylbTar, (OpMyIHPOBATH
0606H_ICHI/ISI U BBIBOJBI II0 PpE3yJibTaTaM HpOBeHéHHOFO OIlbITa, HCCICAOBaHUA, COCTABJIATH OTYET O
MIPOJISIAHHOM padoTe;

Padoroii ¢ nndopmanmei

5) yMeHHEeM BBIOMpATh, aHAIM3UPOBATH U MHTEPIPETHPOBATh MH(MOPMALUIO PA3IMYHBIX BUJIOB U (GOpM
MNpCACTaBJICHUA, IIOJY4Ya€MYI0 M3 pPa3sHbIX HCTOYHHUKOB (HaquO-HOHy.HSIpHaSI JUTCpaTtypa XHUMHUUYCCKOTI'O
COJIep’KaHusl, CIIpaBOYHblEe MocoOus, pecypchl MHTepHeTa); KpUTHYECKH OLEHMBATh IMPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POpMAIINIO;

6) yMeHHEM TPUMEHSATh pa3IUYHbIC METOJAbl M 3alpochl TPU TOWCKE W OTOOpe HWHPOpPMAIMU U
COOTBCTCTBYIOIIMX OaHHBIX, H€06XOI[I/IMI>IX JJIs1 BBITIOJIHCHUSA y‘I€6HI:vIX M TIO3HABATCJIBHBIX 3aadad OIIpe-
NEeNEHHOTO THUMA; NMPUOOpeTeHHe OombITa B 00JACTH MCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHUBHBIX
TGXHOJ’IOFI/II\/’I, OBJIaACHUC KYJ'II)TYPOI\/'I AKTUBHOT'O  HCIIOJIB30BAHHA  PA3JIMYHBIX TMOUCKOBBIX CHCTCM;
CaMOCTOSITEJIbHO BbIOMpaTh ONTUMalbHYIO (opMy mpeacTaBieHUs HHOpMaMM U WIUIFOCTPUPOBATH
peliaeMble 3a7a4u HECJIOKHBIMU CXeMaMHU, JuarpaMMmamy, JpyruMu popmMamu rpa@uky 1 UX KOMOWHAIUSAMU;

7) yMEHHEM HCIOJIBb30BaTh W aHAJIM3MPOBATH B MPOIECCEe YUEOHON M MCCIIEI0BATEIbCKON AESATEIBHOCTH
MH(OPMALIMI0O O BIMSHUMA MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SiiCTBAa M TpaHCIOpPTa HAa COCTOSIHHE
OKpY)Karolel NPUPOTHOU CPEIbI;

YHI/IBepcaJIbelMP[ KOMMYHUKATUBHBIMHA I[CﬁCTBP[SIMPl

8) yMmenuem 3amaBaTh BONPOCH! (B XOJ€ AWAIOra W/WIM JUCKYCCHH) IO CYIIECTBY OOCY)KIaeMOMH TEMBI,
(bopMynupOBaTh CBOM MPEIOKEHHUSI OTHOCUTENIBHO BBIIOJHEHUS IPEIOKEHHON 3a1a4u;

9) mproOpeTeHre OMbITa TPE3CHTAIlMA  PE3YJIbTATOB  BBITIOJIHEHUS XHMHYECKOTO AKCICPHUMEHTA
(JtrabopaTopHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

10) 3auHTEpECOBAaHHOCTL B COBMECTHOM CO CBEPCTHMKAMH IO3HABATEIILHOM W HCCIIEI0BATEIbCKOM
NEeSITeIbHOCTH TIPU PEIICHUH BO3HHUKAIOUIMX MPOOJIeM Ha OCHOBE y4€ra OOIIMX HMHTEPECOB M COIVIACOBAHUS
no3unuit (00CyxkaeHus, 0OMEH MHEHUSMH, «MO3TOBbIE€ IITYPMbD», KOOPIMHAIMS COBMECTHBIX JCHCTBHIA,
oTmpeiesieHue KPUTEPUEB IO OLICHKE KaueCTBA BHINOJHEHHON pabOTHI U 1. );

YHuBepcaabHBIMH PeryJIATUBHBIMH J1eiiCTBUSIMH

11) ymMmeHHEM CaMOCTOSITEILHO OMPENeNsATh IEJIH  JCSITEIbHOCTH, IUIAHUPOBATh, OCYILECTBIISTS,
KOHTPOJUPOBaTh U TPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITENBLHOCTb, BBIOMpaTh Hambosee
s dekTUBHBIE CIOCOOBI pelieHUs] Y4eOHbIX M TMO3HABATENBHBIX 3a/1ad, CAaMOCTOATEIbHO COCTaBISATh WM
KOPPEKTUPOBAaTh MPEIOKEHHBIA aNrOpUTM JCHCTBUM TpPU BBHINOJHEHUU 33JaHUNA C YYETOM TMOJTY4YECHUS
HOBBIX 3HAHUHN 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX M PEAKIUAX; OLEHUBATH COOTBETCTBHE MOJIyYEHHOTO
pe3ynbTaTa 3asBIECHHON LeNH;

12) ymeHHeM KCIOJIb30BaTh M aHATM3UPOBATh KOHTEKCTHI, TIpe/iaraeMbie B YCIOBUH 3aJaHHUH.

INPEAMETHBIE PE3YJIBTATbBI

B cocrage MNPEAMETHBIX PE3YJIbTATOB 10 OCBOCHUIO 00513aTEIHLHOTO COJACpKaHus, YCTAaHOBJICHHOT'O JIaHHOU
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACTIAIOT. OCBOCHHBIC O6y‘IaIOH_II/IMI/IC$I HAY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IC JJIA HpCI[MCTHOﬁ o0actu ((XI/IMI/ISI)), BUJIbI ACATCIBHOCTH IIO
MOJIYYCHHIO HOBOT'O 3HaHUA, €0 HHTCPIIPCTALIUH, npeo6pa3OBaHmo U MPUMCHCHHIO B PA3JIMYHBIX y‘Ie6HLIX u

HOBBIX CUTYaLlUAX.
[IpenmeTHbIe pe3ysbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y 0OYUAIOIIMXCS CIETYIOIUX YMEHUI:

l) packpoieamsb CmblC/l OCHOBHBIX XUMHUUYCCKUX MMOHSATHUH: aToOM, MOJICKYJIA, XUMHUYECKUMN 9JICMCHT, IMPOCTOC



BEII[ECTBO, CII0KHOE BEIIECTBO, CMECH (OJHOPOIHAS. U HEOTHOPOAHAS ), BAICHTHOCTh, OTHOCUTEIIbHAS ATOMHAS
U MOJIEKYJSpHas Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJs XUMHUYECKOIO
SJIEMEHTa B COCIMHEHHMH, MOJIAPHBIN 00BEM, OKCH, KUCIIOTAa, OCHOBAaHHUE, COJb, 3JEKTPOOTPULIATEILHOCTH,
CTCTICHb OKHUCJICHUS, XUMHUYECKasl PEakIusi, KIacCH(PHUKAIUS PpEaKIUil: peakiuu COCAWHCHHS, PEaKIuu
Pa3oKEHUs, peakluy 3aMELICHNUsI, PEaKIIMi 0OMEeHa, 9K30- U SHAOTEPMHUUECKUE PEAKINU; TeIUIOBON 3 et
peakuu; SApo aToMa, IEKTPOHHBIA CION aToMa, aTOMHAas OpOWTallb, palyC aroMa, XUMHYECKas CBS3b,
MOJISIPHAsT U HETOJISIpHAasi KOBAJICHTHAs CBsI3b, MOHHAs CBS3b, MOH, KATHMOH, aHWOH, PACTBOP, MaccoBas JIOJIs
BelllecTBa (MPOICHTHAs KOHIIEHTPAIIKs) B PaCTBOPE;

2) unIoCmpuposams B3auMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. M. 1) U IPUMEHSTH 3TH MOHSTHS
MIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUIA;

3) ucnonvzosams XUMUYECKYIO CUMBOJIMKY JUISL COCTaBJICHUST (DOPMYJT BELIECTB U YPABHCHUI XUMHUCCKHUX
peaKuuii;

4) onpedensimb BAICHTHOCTh AaTOMOB OJJIEMEHTOB B OHHAPHBIX COCJMHCHHSX;, CTCICHb OKHCICHUS
2JIEMEHTOB B OMHAPHBIX COCIUHEHUAX; MPUHAJIC)KHOCTh BEIIECTB K ONMPEASIEHHOMY KJIacCy COCIUHEHHH 10
dhopmynam; BUI XUMUYECKON CBS3U (KOBAJCHTHAsI M1 HOHHAS) B HEOPTAHMYECKUX COSTMHEHUSX;

5) packpvieamv cmwicn Ilepuomndeckoro 3akona JI. M. MeHaeneeBa: JAeMOHCTPHPOBATH MOHUMAHHE
MEePUOINYECKON 3aBUCUMOCTH CBOWCTB XHMHWYECKHX 3JJIEMEHTOB OT HUX MOJokeHus B Ilepuoamueckoi
CUCTEME; 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUs,
3aKOHa ABOTa/IpO; OMHCHIBATH M XapaKTEPU30BaTh Ta0IMUHYI0 Gopmy [lepronnueckoit cHCTEeMbl XUMHUYECKUX
AIIEMEHTOB: pa3iMyaTh MOHATHUS «rjaBHas noArpynna (A-rpymma)» u «mobouynas noarpynna (b- rpymma)y,
Majble ¥ OOJbIINE MEePUOJIbl; COOTHOCUTh 00O3HAueHUs, KOoTopble umeroTcss B Tabmuue «llepuognueckas
cucteMa XxuMuueckux sneMmeHToB Jl. M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl fA1apa, OOIlee YWCIO 3JIEKTPOHOB U pacHpelesieHHe HX [0
AIIEKTPOHHBIM CJIOSIM);

6) xraccuguyuposams XMMHUYECKUE SIEMEHTBI, HECOPraHUYECKHE BEIECTBA; XUMHUYCSCKHE peakiuu (Io
YUCITYy ¥ COCTaBY YYAaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY dh(DeKTy);

7) xapaxmepuzosams (onucvliéams) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEP:K/1asi OMMCAHKUE IPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIUit;

8) npoenoszuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KAaueCTBEHHOTO COCTaBa; BO3MOXXHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBPAILIEHUI B PA3IMYHBIX YCIOBHUSAX;

9) 6vlyucasimb OTHOCHTEIBHYIO MOJCKYISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XMUMHUYECKOTO d3JeMeHTa Mo ¢opMmyse COCIMHEHHUS; MACCOBYIO OJIO BEIIECTBA B PAcTBOpE; IMPOBOIUTH
pacuéThl M0 ypaBHEHUIO XUMUYECKOU peakinu;

10) npumenssimo OCHOBHBIE OIEPAI[MM MBICIUTEIBHOW NEATEILHOCTH — aHadW3 M CHHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMAaTH3AIMI0, KIACCU(UKALNIO, BBIABICHUE TNPUYMHHO-CICJCTBEHHBIX CBSI3€d — JUIS
W3y4YEHUs1 CBOWCTB BEIIECTB M XUMHUYECKHX PEaKUUW; €CTECTBEHHO-HAyYHbIE METOJIbl TMO3HAHUS —
HaOI0IeHNEe, U3MEPEHNE, MOICIUPOBAHNE, YIKCIIEPUMEHT (peabHBIN U MBICTICHHBIH);

11) credosams paBUIaM MOJB30BAHUS XHMHUYECKOHN MOCYIOH M JTabOpAaTOPHBIM 000PYIOBAHHUEM, a TAKXKE
MpaBWiIaM OOpaleHUs] ¢ BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIUSMHU IO BBIOJHEHUIO TaOOPAaTOPHBIX
XUMHUYECKUX OIMNBITOB MO TOJYYEHHIO U COOMpAHMIO Ta3000pa3HBIX BeEmIeCTB (BOJAOpPOJAa M KHUCIOPOJaA),
MIPUTOTOBJIEHUIO PACTBOPOB C OMPEEIEHHOM MAacCOBOM J0Jie pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATH U
MPOBOJIUTh XUMUYECKHE SKCIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIbBIO
WHIUKATOPOB (J1akMyc, (heHondraner, METUIOpaHK U JIp.).



TEMATHYECKOE INTAHUPOBAHHME. 8 kiacc.

Ne  |HammenoBanue pa3aenoB u TeM[KoJH4ecTBO 4acoB JlaTa Bubl 1esTeIbHOCTH Bujbl, (hopmei|direkTponHbIe (HHPOBLIE) 00pa3oBaTe/bHbIe pecypehbl
n/m  [mporpamMMbl H3yueHust KOHTPOJISt
BCero |KOHTPOJIbHbIE [IPAKTHYECKHE
paGoThI padoThI
Pasnen 1. IlepponavaibHbie XHMHYeCKHe TOHATHS
1.1. [Xumuss — BaxHas 00JacTb|> 0 2 02.09.2023  |BeicTpanBath pa3BEpHYTHIC IMCHMEHHbIC M YCTHBIE OTBETHI C|Y CTHBIH onpoc;|ftp://ftp.fcior.edu.ru/marstu/20070620/mmlab.chemistry.956i.oms
ecTeCTBO3HAHUS " 20.09.2023  |omopoit ma WHpOpMAIMIO W3 y4eOHHKA M CIPABOYHBIX|[IHCEMEHHBbIH https://edu.skysmart.ru/teacher/homework/kedomilide
MpaKTHYECKOil  JesATeTbHOCTH MaTepHaoB, TPaMOTHO HCIIONB30BATh N3Y4EHHBII[KOHTPOJIb; https://resh.edu.ru/
yeoBeKa MOHATHITHBIN anmapaT Kypca XUMUH; KonTtposbHast https://content.edsoo.ru/lab/subject/4/
pabora;
3auer;
[pakTiueckas
pabora;
1.2. [BemecrBa 15 0 0 21.09.2023 'YerHbiit ompoc;|ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.853i.oms
M XHMHYeCKHe peakuuu 22.11.2023 TTrcbMEHHbIH TpeHaxkepbl 2JIEKTPOHHbIE
TIpUMEHSATh eCTECTBEHHO-HAYYHbIE METOJIbI TIO3HAHUS (B TOM OHTPO; e 3HAKH XUMUYECKHUX IEMEHTOB.
qucie  HAOMIONEHHE, MOJENMPOBAHUE, OKCIIEPUMEHT) K ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry.056p.oms
OCHOBHBIE ~ ONEpalMd  MBICIMTENBHON  JIEATEILHOCTH https://edu.skysmart.ru/teacher/homework/kedomilide

(cpaBHeHHe, KiaccHuKalys) JUlsi W3y4EeHHS BELIECTB W
XHMHYECKHX PEaKIIHii;

PackpbIBaTh CMbICI H3y4aeMbIX HOHSATHH W 3aKOHOB M
MPUMEHSTh 9TH MOHATHUS HPH ONHCAHUU CBOICTB BEIIECTB H
X TIpeBpaIleHui;

PaznuuaTh (pU3HUYECKHE M XUMHYECKHE SIBJICHUS, OOBACHATH
MX CYIIHOCTh C TOYKM 3PEHHS aTOMHOMOJIEKYJISPHOIO
ydeHus;

OrnpenensTs NMPU3HAKM XUMHYECKHX PEaKIHH, YCIOBHS HX
MPOTeKaHHs;

(OOBACHATH CYIHOCTh (PH3MYECKUX U XUMHYECKUX SIBICHHUH C|
TOUKH 3PEHHS] AaTOMHO-MOJICKYJISIPHOTO YUESHHS;
KnaccupuuupoBate XUMHUYECKHE peakuuu (M0 YHCIy |
cocTaBy ~ pearupylolMX U 00pa3yiOIIMXCS — BEILIECTB);
(CocTaBisaTb GpopMyIibl GUHAPHBIX BEIIECTB 10 BAJCHTHOCTU U
OIpeeNnsTh BAIGHTHOCTD 110 (JOPMYyJIaM BELIECTB;
PaccTaBiaaTh KOI()(OHUIMEHTH! B yYPaBHEHHSAX XHMHYCCKHX|
[peaKInii;

(CrieioBaTh mpaBHJIAM IOJIB30BAHHU XUMHYECKOH MOCYION U
maGoparopHbIM  000pyJOBaHHEM, a paBHIaM
oOpaleHus ¢ BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIHSIMU
110 BBITIOJIHEHHIO JTAOOPAaTOPHBIX XUMHYECKUX OIBITOB;
cronb30BaTh MPH BHIMOJIHEHWH Y4YeOHBIX 3aJaHuil U B
MpoLlecCe  MCCIICOBATENbCKOH — JEATENBHOCTH — HaydHO-
MOMyJIAPHYI0  JMTEpaTypy  XMMHYECKOr0  COACPXKaHWUS,
CIIpaBOYHBIC MaTepuaibl, pecypcsl MHTepHeTa; BricTpansars
pa3BEPHYTHIC MMCHMEHHBIC W YCTHBIC OTBETHI C OIMOPOi Ha
nHdopMannio U3 yd4eOHMKAa M CIPaBOYHBIX MATEPHAIIOB,
TPaMOTHO MCIIONb30BaTh M3y4YCHHBI MOHATHITHBIA ammapat
Kypca XHMHH;

TAKXKE

https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/



ftp://ftp.fcior.edu.ru/marstu/20070620/mmlab.chemistry.956i.oms
https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.853i.oms
ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry.056p.oms
https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/

Vroro no paszneny 0

Pasnen 2. Baxkneiilme npeacTaBuTe M HEOPraHHYECKHX BellecTB

2.1. [Bo3ayx. Kucnopoa. Ilonsitue 065 0
oxcHaax

1

25.11.2023
13.12.2023

PackpbIBaTh CMBICI W3Y4aeMbIX MMOHATHI U HPUMEHSTH ITH
MOHATHS TPHU  ONHCAHUM  CBOWCTB  BEHIECTB M HX|
IIpeBpaLeHHH;

XapakTepn3oBaTh (ONUCHIBATB) COCTAB BO3MyXa, hu3nueckue
M XMMHYECKHEe CBOMCTBA  KHCJIOpOAA, CIIOCOOBI  €ro
MoNydeHus, MPUMEHEHHE M 3HAa4YeHHE B TPUPOJE M KU3HH
uenoBeKa;

(CpaBHHBATH peaKi[M1 FOPEHHUs U MEUICHHOTO OKHCIICHHS;
Cobupats  mpuOOpHI Ui TMOJNYYCHUS  KUCIOPOAA
(BBITEGCHEHHEM BOJIBI U BO3/lyXa);

Pacrio3HaBaTh ONBITHBEIM IyTéM Kuciopos; Mcmomns3oBath
XHMHYECKYIO CHMBOJIMKY JUIsl COCTaBJICHUS (POPMYIT BEILECTB,
MOJISKYJIAPDHBIX ~ yPaBHEHMH  XUMHYECKHX  peakumii ¢
yqacTHeM KHCIIOpOJa;

(OOGBACHATE CYIIHOCTB IKOJIOIHUECKUX IPOOIIEM, CBSA3AHHBIX C
3arpsi3HEHHEM BO3JyXa;

CrneoBath TnpaBmiaM 0e30macHOi paboThl B J1abOpaTOpHu
pH MCIIOJIb30BAHHM XMMHYECKOMH MOCY/bl U 000pyI0BaHHMs,
a Takke NpaBWIaM OOpAIEHUs] C TOPIOYHMH BEIECTBAMU B
ObITY;

T1aHupoBaTh M OCYIIECTBISTH HA MPAKTUKE XUMUYECKHE
OKCHEePHUMEHTbI, IPOBOAUTH HAOIIONCHHS, eTaTh BHIBObI 110
pe3ysbTaTaM dKCHEepUMEHTa;

'YdacTBOBaTh B COBMECTHOM pabote B rpymre; Vcrnons3oBath
Mpy  BBIMOJIHEHWM y4eOHBIX 3aJaHuMii M B Iporecce
MCCIIEIOBATEIbCKOH  JEATENIBHOCTH  HAYYHOIOMYJISIPHYIO
IMTEpaTypy =~ XMMHYECKOTO  COJepIKaHHs,  CIIPaBOYHbBIC
MaTepHuabl, pecypesl Wurepuera; BricTpanBars|
pa3BEPHYTHIE MMCbMEHHBIC W YCTHBIC OTBETHI C OINOPOil Ha
MHpOpMAIMI0 H3 yueOHMKAa M CIPAaBOYHBIX MATEPHAJOB,
rPaMOTHO HMCIIOJIb30BAaTh W3YYECHHBIH MOHATHIHBIA ammapar)

[IpakTHyeckas
paboTa;
TectupoBanmue;

Kypca XMMUH;

https://edu.skysmart.ru/teacher/nomework/kedomilide

https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/

* l_lonyquHe KHCJIOpOla W TOPEHHUE Pa3JIMYHBIX BEIICCTB B HEM.

http://experiment.edu.ru/catalog.asp, Ioxrpymnma KHCIIOPOJIa|
Kucnopoa. OKCHIbIL.

VIMuTALHS SKCIEPUMEHTA

> [Tomyuenne KHCJIOpOAa.

ftp://ftp.fcior.edu.ru/marstu/20070904/mmlab.chemistry.296p.oms

* l'lonyqelme n COGHpaHHe Ta3oB.
ftp://ftp.fcior.edu.ru/marstu/20070705/mmlab.chemistry.050p.oms
Tectsl OJIEKTPOHHBIC

ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry.295k.oms



https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/
http://experiment.edu.ru/catalog.asp
ftp://ftp.fcior.edu.ru/marstu/20070904/mmlab.chemistry.296p.oms
ftp://ftp.fcior.edu.ru/marstu/20070705/mmlab.chemistry.050p.oms
ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry.295k.oms

https://edu.skysmart.ru/teacher/nomework/kedomilide

2.2. |Bomopon. 16.12.2023 [IpakTHyeckas
[MonsiTHE 0 KHCIOTAX U COJIAX 27.12.2023 pabora; https://resh.edu.ru/ )
https://content.edsoo.ru/lab/subject/4/
* ONBITHI C BOIOPOIOM.
PaCKpLIBaTL CMBICJI U3Yy4aeMBbIX TIOHATHA ¥ IIPUMEHATE OTH http ://school-collection.edu.ru y
IMTOHATHA Ipu OIMUCaHUHU CBOMCTB BCILICCTB " HX| TecTbl 3JIEKTPOHHBIE
[IpeBpaLleHHUIT; « ftp://ftp.fcior.edu.ru/marstu/20071008/mmlab.chemistry. 275k.oms
XapaKTepH3OBaTL (OHI/ICBIBaTB) (bmnqecxne U XUMHUYCCKHUC TpeHa)Kele 2JIEKTPOHHbIE
CBOICTBA BOZOPO/IA, CLIOCOOBI €r0 TOJIyYeHH s, IPUMEHEHHE; « CroiicTBa BOZOpO/A.
CoGupats npubop s monydenus Bopopoxa; Hcnonssosars ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry. 271p.oms
XUMHYECKYIO CHMBOJIMKY IJIST COCTaBJIICHUSA q)OpMyII BCIILIECTB,
IMOJICKYJIAPHBIX ypaBHeHnﬁ XUMHUYCCKHUX peaKLlI/Iﬁ Ci
yaactnem Bojopoxa; CrieoBaTh TmpaBWiaM  Ge30MacHOM
paboThl B J1A0OPAaTOPUH IPU HCIOJIB30BAHHU XHMHYECKON
mocyabl 1 000pYHOBaHMS, a TaKKe MPaBUIIaM OOpAIleHHs C
COPIOYMMH BEIIECTBAMU B 6BITy;
HHaHHpOBa’I‘L W OCYWIECTBJIATE Ha IIPAKTUKE XUMHYCCKHEC!
OKCIIEPUMEHTBI, TIPOBOAUTH Ha6H}OI[eHI/Iﬁ, J€JIaTh BBIBO/IBI I10|
pe3ysbTaTaM 9KCHEpUMEHTa;
'YuacTBOBaTH B COBMECTHOIT paboTe B rpyrme;
2.3. |Kosm4ecTBeHHbIE OTHOLIEHHS B 10.01.2024 |PacKpbiBaTh CMBICH M3YYaeMbIX TIOHATHi{ W TPUMEHATD STH[YCTHbI onpoc; https://edu.skysmart.ru/teacher/homework/kedomilide
XHMHH 20.01.2024  [moHsATHSA, @ TAKKE U3yYCHHBIE 3aKOHBI H TEOPHUH ISl pelieHus [[[nchMeHHBII https://resh.edu.ru/ )
bacusTHbIX 3124 oHTpOH; https://conte'nt.edsoo.ru/lab/sub|ect/4/ )
BEIYUCIATE  MOJSIPHYIO  Maccy  BEIIeCTB;  KOJNHYECTBO[KOHTpOsbHAs N ftp://ftp.f0!Or.edu.ru/marstu/Z0071002/mm|ab.chem.lstry. 071p.oms
semecTsa, 06BéM rasa, Maccy BemECTBa; pacora; « ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry.
[IpoBOAUTH PAacUEThl MO yPaBHEHHSIM XMMHUYECKUX PEaKIUii: 078p.oms . i
oMMuCCTBa, OBBEMA, MAcCH BEECTBA MO H3BECTHOMY « ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry.
KonmM4ecTBy, 00BEMY, Macce peareHTOB WM IPOIYKTOB 126p.oms
[peaKiuu;
BbicTpanBaTh pa3BEPHYTHIE MUCbMEHHbBIE H YCTHbBIE OTBETHI C|
oropoit Ha uHOpMaLUIO M3 YueOHMKAa ¥ CIIPABOYHBIX
MaTepuaoB, TPaMOTHO HCIOJIB30BATh U3y4YESHHBII]
MOHATHIHBIN anmapaT Kypca XuMuH;
2.4. |Bopa. PactBopbl. Ilonsitue 00 24.01.2024 TTpakTHueckas http://experiment.edu.ru/attachZ6/390.mov http
ocHOBaHHAX 10.02.2024 pabora; :/lexperiment.edu.ru/attach/6/391 .mov|

Xapaktepu3oBaTh (U3MYECKHE U XHMHUYESCKHE CBOWCTBA
BOZIBI, €€ POJIb KaK PACTBOPHUTEISI B IPUPOAHBIX POLECCAX;
CoCTaBIATh ypaBHEHHS XHMHUYECKHX PEAKIHH C ydacTHeM
BOZIBI;

(OOGBACHATH CYIIHOCTb IKOJIOIHYECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsi3HEHHEM MPUPOJHBIX BOJ, CIIOCOObI OYHCTKH BOABI OT
mpuMeceii, Mepbl [0 OXPaHe BOJ OT 3arps3HEHUS;
[TnaHMpoBaTh M OCYIIECTBISITH HA MPAKTUKE XUMHYCCKHE
OKCHEPHMEHTBI, IPOBOANTH HAOMIOACHHS, AeIaTh BHIBO/bI 110
pe3ysbTaTaM SKCHEPUMEHTa;

CnenoBath mpaBmiam 0e30macHOi paboThl B JabopaTopuu
PH HCIOIB30BAHUU XUMHUYECKOI MOCYBI M 000py10BaHHS;
TIpoBOAMTL  BBIYHCICHHS C  NPUMCHEHHEM  IIOHSTHS
«MaccoBast 10JIsI BEIIECTBA B PACTBOPEY;

cronb30BaTh TpH BHIMOJHEHWH Y4YeOHBIX 3aJaHUil U B
mpolecce  MCCIIEJOBATENbCKOM  JEATENBHOCTH — HAydHO-
MOMyJIAPHYI0  JMTEpaTypy  XMMHYECKOrO  COACPIKaHUS,
CIIpaBOYHBIC MaTepUaisl, pecypcsl MHTepHeTa;

TectupoBaHue;

http://experiment.edu.ru/attach/6/393.movhttp://blogs.mail.ru/communi
ty/chem-textbook,



https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/
ftp://ftp.fcior.edu.ru/marstu/20071008/mmlab.chemistry
ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry
https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/
ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry
ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry
ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry
http://experiment.edu.ru/attachZ6/390.mov
http://experiment.edu.ru/attach/6/393.movhttp:/blogs.mail.ru/community/chem-textbook
http://experiment.edu.ru/attach/6/393.movhttp:/blogs.mail.ru/community/chem-textbook

2.5. |OcHoBHBIE

HEOPraHu4YeCKHuX CcoeIMHEeH U

Kjaacesi|11l

14.02.2024
04.04.2024

[KnaccuuiupoBarts H3ydaeMmble BelIeCTBAa IO COCTaBy M
CBOIiCTBAM;

(CocraBnaTbh GopMyIIbl OKCHIOB, KHCIIOT, OCHOBAHUH, Coleil |
Ha3bIBaTh UX [0 MEXKITYHAPOIHONH HOMEHKIATYPE;
[IporHo3upoBaTh CBOMCTBA BEIIECTB Ha OCHOBE OOIINX
XUMHYECKHX CBOMCTB M3YYEHHBIX KJIACCOB/TPYIIT BEIECTB, K
KOTOPBIM OHH OTHOCSTCSI;

CocTaBnsaTh MOJIEKYJIIpHBIE YpaBHEHHS peaxiuid,
WLUTIOCTPUPYIOMUX ~ XUMHYECKHE CBOHCTBA M CIIOCOOBI
MOJMydeHUs] BEIIeCTB H3Yy4YEHHBIX KIJIACCOB/TPYIII, a TaKkKe
TOATBEPXKIAIONIMX TEHETHYECKYIO  B3aHMOCBS3b  MEKIY
HUMH.;

[Tpon3BOANTH BBIYMCICHHS [0 YPAaBHEHUSIM XHMHYECKHX
[peaKImii;

[[1aHUpOBAaTE M OCYLIECTBIISITH Ha IIPAKTHKE XHMHYECKHE
OKCHEPHUMEHTBI, TPOBOAUTEH HAOIIOICHNS, eJIaTh BBIBOJBI 110
pe3ysbTaTaM dKCIepUMEHTa;

CneroBath TpaBmiiaM Oe30macHOi paboThl B J1abopaToOpuu
PH MCITOJIB30BAHMU XUMHUUYECKO MOCYIbl M 000Dy /10BaHHS;
crionb30BaTh TPU  BHIMOJIHEHWH Y4YEeOHBIX 3aJaHUH M B
MpoIlecce  MCCIIEIOBATENBCKOH  JICATENBHOCTH — HAaydHO-
MOMyJIAPHYIO  JIMTEpaTypy  XMMHYECKOr0  COAEPIKaHWUs,
CIIpaBOYHbIC MaTepualbl, pecypckl MHTepHeTa; BricTpanBarh
pa3BEPHYTHIC MMCHMEHHBIC W YCTHBIE OTBETHI C OINOPOi Ha
MHpOpMAIMI0 M3 YyueOHHKa M CIPAaBOYHBIX MAaTepHajoB,
rPaMOTHO HMCIIOJIb30BAaTh W3YYEHHBIH MOHATHIHBIA anmapar)
Kypca XHMHH;

[IpakTHyeckas
paboTa;
TectupoBaHue;
JKTaHT;
CamMooneHKa
MCIIOJIb30BAHHEM
«O1eHo4YHOr0
mcTaY;

http://school-collection.edu.ru
https://edu.skysmart.ru/teacher/homework/kedomilide

https://resh.edu.ru/

. https://content.edsoo.ru/lab/subject/4/

,  Komrexmun Ilpenmernsle komrexkuuun Xwumus Heoprannmueckas
XuMHs. BrieoomnsITsl

PactBopsl. Bona. OcnoBanus. Comn OcHoBaHUS
TecTbl SIeKTPOHHBIE

ftp://ftp.fcior.edu.ru/marstu/20070620/mmlab.chemistry.237k.oms

Toro o paszneny

30

Pasnen 3. Ilepuoauyeckuii 3axon u Ilepnoanyeckas cucrema Xumnieckux 31emenToB JI. 1. MenaeneeBa. Ctpoenne aTroMoB. XuMu4eckast cBsizb. OKHCJINT eJIbHO-BOCCTAHOBHTE/IbHbIE PeaKIHH

3.1. (Ilepmoamyeckmii
[lepuoauyeckast
xumuyeckux siementoB JI. H.
MenpgeneeBa. CTpoeHne aTroma

3aK0H uf7
cucrema

11.04.2024
21.04.2024

[PackpbIBaTh CMBICT TEPHOIUYECKOr0 3aKOoHa; [loHMMATh|
CyLlIECTBOBAHUE IEPUOJUYECKON  3aBHUCUMOCTH  CBOJCTB|
XHMHYECKHX JJIEMEHTOB (M3MEHEHHE DPaJUyCOB aTOMOB MU
9JIEKTPOOTPULATENIBHOCTH) U MX COCAMHEHHH OT IONOKECHHS
B IIEPHOANYECKOM CHCTEME H CTPOCHHUS aTOMa;
YcraHaBIMBaTH CBS3b MEXKAY [OJIOKEHHEM OJJIEMEHTa B
MePUOMYECKON CHCTEME M CTPOCHHEM €ro atoma (COcTaB M
3apsia sapa, obluee YUCIIO 3JIEKTPOHOB U PACHpPEETICHUE X
10 NIEKTPOHHBIM CJI0SIM);

[IporHo3upoBaTh XapakTep U3MEHEHUS CBOICTB JIEMEHTOB H|
MX coeAMHEHHMH MO TpymmaMm U nepuopam llepuommueckoit
crcTeMBI;

(XapakTepn3oBaTh XHMHYECKHE OJIEMEHTHI MEPBBIX TPEX
MepuoioB, KamMs, KadblHUs [0 HUX [OJOXCHHIO B
[leproandeckoii cucteme /1. . Menneneesa;

'Y cTHBII 0Ipoc;

[TucbMeHHbII
[KOHTPOJIB;

https://edu.skysmart.ru/teacher/homework/kedomilide

https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/



http://school-collection.edu.ru/
https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/
ftp://ftp.fcior.edu.ru/marstu/20070620/mmlab.chemistry.237k.oms
https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/

3.2. [Xumuueckas CBSI3b.
OKHCINTETBbHO-
BOCCTAHOBHTE/IbHbIE PeaKIUH

25.04.2024
25.05.2024

OrpeessaTh BUI XUMUYECKOI CBSI3H B COCANHEHIH;
OnpenensTb CTeNeHb OKHCICHHST XUMHUYECKOrO JIEMEHTa 110
(hopMmyIie ero CoeqMHEHNUS;

OrpeessaTh IEMEHT (BELIECTBO) — OKHCIHTEIb U JJIEMEHT]
(BelecTBO) — BOCCTAHOBHTEIb;

OGBACHATH ~ CYHIHOCTH  IIPOLIECCOB OKHCJICHUS |
BOCCTaHOBIICHHUS;

(CoCTaBIIATh JIEKTPOHHBII OanaHc ¢ y4ETOM 4YHCia OTAAHHBIX
M IPHHSATBIX JIEKTPOHOB;

(CocTaBisTh ypaBHEHHE OKHCIUTEIHHOBOCCTAHOBHTEILHON
[peaKumnm;

Vcrionb30BaTh MPH BBIMOJHEHHH y4eOHBIX 3aJaHHil TEKCTHI
yaeOHHMKa,  CIpaBOYHbIE  MarepHaibl  (MEPHOJUIECKYIO
cucteMy Xxumudeckux onemenroB JI. M. Menpeneesa,
Ta0JIMIly pacTBOPUMOCTH KHCIIOT, OCHOBAHHI M COJIeil B BOzIE,
DIIEKTPOXMMHYECKHUIT PsiI HALIPSHKCHHH METaJIOB);

YcrHBIi OIIpoC;
TTuceMeHHBII
KOHTPOJIB;
[Kontpomnsnas
paboTa;

https://edu.skysmart.ru/teacher/nomework/kedomilide

https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/

MToro no pasneny:

15

PesepBHOE Bpemst

OBILEE KOJIMYECTBO YACOB IIO|
TTPOI'PAMME

68



https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/

IHOYPOYHOE IINTAHUPOBAHMHE. 8 kiacc

Ne [Tema ypoka KoJsinyecTBO yacoB /laTa Buabl, ¢opmbl
n/n H3y4YeHUs] [KOHTPOJIsI
BCEr0 [KOHTPOJbHbIE [IPAKTHYECKHE
padoThI padoThI
1 [Ipeamer xumuu. Ponbs xumun 5 9 02.09.2023 |YcTHBII 0TIPOC;
" |B )KM3HH YEJIOBEKA
2. Xumus B cucremMe Hayk.|l 0 0 06.09.2023 [Camoo1nieHKa C
MeTO bl TIO3HAHUS B XUMHAN M CII0JIb30BaHUEM
«OLeHo4HOro
TTHCTay;
3. 0 1 09.09.2023 [[IpakTryeckas
3HAKOMCTBO € IIpaBWJIaMH
N pabora,
0e30macHOCT W TIpuéMamu
paboThI B XUMHUYECKOH
nmabopaTropum.
[IpakTuueckass padota Ne 1.
[IpaBuia paboThI B
naboparopu U IPUEMBI
oOpareHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM
4. [Tena u BelecTna.(1 0 0 13.09.2023 |[TucbMeHHBIH
duznueckue CBOMCTBA KOHTPOJIb;
BEILIECTB. ArperartHog,
COCTOSIHME BEIIECTB
5. 1 0 0 16.09.2023 |Vcrusii ompoc;
UucTeie BelecTBa U CMECH. .
N [I1CbMEHHBIN
CriocoObI pa3iesieHus cMecei
KOHTPOJIb;




[IpakTuyeckas pabora: Ne 2. 20.09.2023 [[IpakTuyeckas
Paznenenne  cmeceit  (Ha pabora;
[puMepe OYHCTKH

[TOBAPEHHOM COJIN)

ATOMBI I MOJICKYJIBI. 27.09.2023 |YctHBIH omIpOC;
[IpocTsie U CJIO)KHBIE

BEIECTBA

XUMUYECKUE FIIEMEHTBHI. 23.09.2023 |/lukrant;
3HaKU (CUMBOJIBI)

XMMHUYECKUX 3JIEMEHTOB

ATOMHO-MOJICKYJIIPHOE 30.09.2023 |VcrHeIit ompoc;

ydeHue. 3aKOH TOCTOSIHCTBA
COCTaBa BEIIECTB




10. Xumwuueckas popmyna. 1 04.10.2023 [[TucbMeHHBII
BasieHTHOCTB aTOMOB KOHTPOJIb;
XUMHYECKUX DIIEMEHTOB

11. |CocraBineHue  XUMHUYECKHUX|1 07.10.2023 |YcTHsIi onpoc;
(hopMyII IO BAJICHTHOCTH. [TucbMeHHBII
Haxoxxgenne  BaJe€HTHOCTH KOHTPOJIb;
XUMHYECKUX DJIEMEHTOB II0
dbopmyre

12. |OtHOCHUTENBHAS atromHasal 11.10.2023 |Ycruslii ompoc;
Macca. OTHOCHTENbHAS [InceMeHHbIH
MOJICKYJISIpHAsT Macca KOHTPOJIb;

13. [Pemenue 3a71a4 Hall 14.10.2023 |VcrHBIH OIIpoc;
BEIUHMCIICHIE OTHOCHTEIILHOU [InceMeHHBIN
MOJICKYJISIPHO MAacChl KOHTPOJIb;
BEIECTB

14. Maccosas nomns 1 18.10.2023 |Ycruslii onpoc;
XUMHYECKOTO MIEMEHTA B [T1ucEMeHHBIH
COEIMHEHNHT KOHTPOJIb;

15. [Pemrenue 3a1a4 Ha/l 21.10.2023 |[[IucbMeHHBIH
BLIYMCIIEHHE MAacCOBOM MOJIU KOHTPOJIb;
XUMHYECKOTO0 JJIEMEHTA 10
(dbopmye coeTMHEeHUS

16. |Pusuueckue u xXuUMHYeCKHe|l 25.10.2023 |VcrHBIi ompoc;

SIBIICHUS. Xumuyeckas
peakuus




17. [[Ipu3Hnaku u ycioBus|l 28.10.2023 |YctHbIH ompoc;
[IPOTEKAHUS XUMHAYECKUX
peakuui

18. [3akoH coxpaHeHHs Macchil 08.11.2023 |VcrHBIi ompoc;
Bemiects. M.B. Jlomonocos
— YUEHBIM-3HIUKIONECIUCT

19. [ Xumuueckue ypaBHEHHS [IncbMeHHBIN

1 11.11.2023
KOHTPOJIb;

20. [Tumbl XUMUYECKUX peakimii|l 15.11.2023 [[IuceMeHHBIN
(coenuHeHHs,  Pa3JIOKECHHS, KOHTPOJIb,
3aMelleHus, oOMeHa)

21. ypOK 00001IeHnA /1l 18.11.2023 |VcTHBIH OIIpOC;

CUCTEMAaTU3alliy 3HAHUH 110
TEME "BemecTBa )41
XUMHUYECKHE peakun"

[InceMeHHbIH
KOHTPOJIb,




22. |KoHTposibHas paboTa 1mo Teme 22.11.2023 |[KoHTpoabHas
"BemectBa M XMMHYECKHE paboTa;
peakuun"

23. [Bo3ayx — cMech ra3os. 25.11.2023 |YcTHBIH ompoC;
CocraB Bo3ayxa

24, Teronoit Sdihext 29.11.2023 |TectupoBanue;
XUMHAYECKOU peakuuu,

MOHATHE O TEPMOXUMHUICCKOM
YpaBHCHUH, 9K30- u
DHIOTEPMHYCCKUX PEAKITUIX

25. [Kucmopon — XuMHUECKH 02.12.2023 [TectupoBaHue;

PIEMEHT u MIPOCTOE
BEIIECTBO. O30H.
Haxoxnenue kuciopona B
npuposie, GU3MYECKHE U
XUMUYCCKHE CBOMCTBA|
(peakiuun OKHUCJICHUS,
TOpEHUE). [TonsTue 00!
OKCHJIaX

26. |CiocoObl MIOJTyYSHUS 06.12.2023 [[IuceMeHHBII
KHCJIOpPOJIa B JJAOOpaTOpuu M KOHTPOJIb,
[TPOMBIIIITIEHHOCTH.

[IpuMeHeHne Kucaopoaa

27. [lIpaktuueckas pabora Ne 3. 09.12.2023 [[IpakTuueckas

[lomyuenue wu  coOupanue paborTa;

KUCJIIOPOJa, M3Y4YEHUE €ro
CBOVCTB




28.

Kpyrosopor kuciopoaa B
npuposae. TommmBo (yroib u
METaH). 3arpsi3HEeHUE)
BO3/lyXa, CHOCOObI ero
MPEJOTBPAILCHHS. Y CUIICHUE
MMaPHUKOBOTO addexra,
pa3pymeHrue 030HOBOTO CIOS

13.12.2023

TectupoBaHnue;




29. [Bomopon — XuUMUHYECKHI] 16.12.2023 |[TuchMeHHBII
PIIEMEHT u IIPOCTOE KOHTPOJIb;
BellecTBo.  HaxoxneHnue B
npupone,  (QHUIMUECKUE U
XUMUYECKHE CBOICTBa (HA
[IpUMEpPE B3aUMOJEHUCTBUS C
HEMeTallaMd ¥ OKCHJIaMU
METaJJIOB), IIPUMEHEHNE,

CIIOCOOBI TIOJTYyYESHUS

30. [[Ipaktuueckas paborta Ne 4. 20.12.2023 [[IpakTuyeckas
[lonydyenue wu  coOupaHue pabora,
BOJIOpPOJIa, M3Y4YEHHE  €ro
CBONCTB

31. 23.12.2023 |YcTHBIN ompoc;
[loHsITHE O KUCIOTAX U COJAX

32. |[KontponbHas pabora 3a 1 27.12.2023 |KoHTpoabHas
[OJIyroAue paborTa;

33. |KomudgecTBo BEIIECTBA. 10.01.2024 [IIncemeHHBIN
Monb. MonspHas macca KOHTPOJIb;

34. [3akoH ABoraapo. MousipHbIil 13.01.2024 |[TuceMeHHBIH
00BEM ras3oB KOHTPOJIb;

35. [Pemenue 3aj1a4 Ha| 17.01.2024 [3auer;

B3aMOCBS3b KOJINYECTBA
BEIECTBa, 00BEMA M MAacChl
ra3o0B. PacuéTnl 1o

XUMHUYCCKHUM YPABHCHUAM




36.

Pacuérel MmO XHUMHYECCKUM
YPABHEHUSIM. [Ipumenenue

3aKOoHa ABOTaJipo

20.01.2024

[lucbMeHHbBIN

KOHTpOJIb;

37.

du3nyecke CBOMCTBA BOJEI.
AHann3 U CUHTE3 — METO/IbI
W3y4CHUST  COCTaBa  BOJBI.
XUMHUeCcKe CBOMCTBA BOJIBI
(peakiuu ¢ MeTaJJIaMH,
OKCHIAMH METaJJIOB i

HEMETAJIJIOB)

24.01.2024

'Y CTHBIN OTIPOC;

38.

T[Tousitie 00 OCHOBaHUAX W

WHIUKATOpax

27.01.2024

'Y CTHBIN OTIPOC;
[lucebMeHHbBIN
KOHTPOJIb;




39.

Boxa kak pacTBOpUTEIb.
PactBopel.  PacTBOpHUMOCTBH
BEILIECTB B BOJE.
Haceiienneie 51
HEHACBIIICHHBIE PACTBOPBI

31.01.2024

'Y CTHBIN OIIPOC;
[lucbMeHHbBIN

KOHTpOJIb;

40.

KoHueHTpanuss  pacTBOpPOB.
MaccoBas 1107151 BEIIECTBA B
pactBope. Brpruncnenuss ¢
M CIIOJIb30BAHUEM TIOHATUA
«MaccoBasi J0Jisl BEIIECTBA B
pacTBOpeE»

03.02.2024

'Y CTHBIN OTIPOC;

41.

[IpakTnueckas padora Ne 5.
[IpurotoBiieHHE PACTBOPOB C
OonpeaenEeHHO N
KOHICHTpaILUE

07.02.2024

[IpakTnueckas
pabora,

42.

PoJsib pacTBOpPOB B TIpUpoOJiEe U
B AKU3ZHU YeloBeKa.
KpyroBopoT BOJibI B IPUPOJE.
3arpsi3HeHue IPUPOIHBIX BOJ.
OxpaHa u OYHCTKA
[IPUPOJIHBIX BOJ

-

10.02.2024

Y CTHBIN ONpoC;

43.

Knaccudukarus
HEOPraHNYeCKUX COCIMHEHHIMA

14.02.2024

Y CTHBIN onpoc;




44. |Oxcuppl: COCTaB, 17.02.2024 |YcrHbIii onpoc;
kinaccuukanus  (OCHOBHBIE,
KHCIIOTHBIE, amQoTepHbIE,
HecoJieoOpa3yroIue),
HOMEHKJIaTypa
(MexTyHapoHast u
TpuBuaibHas). [lonyuenue u
XUMHYECKHE CBOMCTBA|
KHCIOTHBIX W OCHOBHBIX
OKCH/JIOB
45. |OcHOBaHHs: COCTaB, 21.02.2024 |Tectuposanmue;
Ki1accuukanus,
HOMEHKJIaTypa
(MexayHApOIHAS "

TpUBHUAIIbHAS), QU3UYECKUE U
XUMHUECKHE CBOWCTBA,
CIIOCOOBI MOTy4YEHUS




46. |AmdoTepHbie  OKCHIOBI  H[] 24.02.2024 |[IucbMeHHBII
TUAPOKCUBI, MX CBOMCTBA H KOHTPOJIb;
[OJTy4eHUE

47. Kucnorsr: cocTas,|1 28.02.2024 |[IuceMeHHBII
K1accu(uKanys, KOHTPOJIb;
HOMEHKJIATypa, (U3UIECKUE
CBOMCTBA

48. [Kucnorsr: XUMHuecKkue(l 03.03.2024 |TectupoBanue
CBOMCTBA, CIIOCOOBI ;

MMOJTydeHUs. Psiji aKTUBHOCTH
METAaJIIOB

49. |Conn (cpennue):(1 07.03.2024 [IluceMeHHBIN
HOMCHKJIATYpa, CIIOCOOBI KOHTPOJIb;
MOJTyUCHUS, B3aMMOJICHCTBHE
coJieit c MeTaJllIaMH,

KHCIIOTAMH,  IIEJIOYaMU |
COJIIMH

50. 10.03.2024 |[IucpMeHHBIH

BbryrciieHus: 10 ypaBHECHUSAM
. KOHTPOJIb;
XHUMHUYCCKON PEeaKIMH

51. [[' enernueckas cBsizb MeExy|l 14.03.2024 |[IncbMeHHbBII

KJlacCaMH  HEOPraHUYCCKUX KOHTPOJIb;

COEeIMHEHUN




52. [Ipaxtuueckas padota Ne 6. 17.03.2024 |[IpakTuueckas
Pemenue pabora;
DKCIIEPUMEHTAIBHBIX 33734
o teMe «OCHOBHBIE KJIACChl
HEOPraHUIeCKUX
COCAMHEHUIN

53. [Ypok 0000mIeHus u 21.03.2024 [[IpakTtuyeckas
CHUCTEMAaTH3aIlui 3HAHUN TI0 pabora;

Teme  "OCHOBHbIE  Kiacc
HEOPraHUIeCKUX
coemrHeHni"

54. [KoHTpoisbHas paboTa 1o Teme 24.03.2024 KonTpospHast
"OCHOBHBIE KJIaCChI paborTa;
HEOPraHNnIeCKUX

coeqUHEHUN".




55.

[IepBrie TIOTIBITKH
KITaCCU(UKAIIUH XUMHUYIECCKHIX
DIICMEHTOB. [TonsTne 0
CPyNIax CXOJHBIX AJIEMEHTOB

(1esoYHbIC u
[1eJI0YHO3EMEITbHBIC
MCTaJlJIbI, TaJIOI'CHBI,

WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOPBIE 00pazymoT,
aMmdoTepHble  OKCHABI U
THIPOKCHIBI

04.04.2024

'Y CTHBIN OIIPOC;

56. |[Ctpoenne artomoB. CocraB 07.04.2024 [YcTHBIH 0Mpoc;
QTOMHBIX  sigep. M30Tombl.
DJIEKTPOHBI. du3nyecKuil
CMBICT TIOPSIIKOBOTO HOMEPA
HIIeMEeHTa
57. 11.04.2024 |YcrHbii onpoc;

[lepuonnueckuii  3aKOH U
[lepuoanueckas CHCTEMA|
XHUMHUYECKHUX 3y1eMeHTOB [I.I.
Mennesneesa. Ilepuopr,
CPYIIIBL, MOATPYIIIIHI.
DU3NYECKUH CMBICII HOMEPOB
repuoja v rpyIiibl




58.

Crpoenue AJIEKTPOHHBIX|
00o0J0ueK atoMoB rnepBbIX 20
XUMHYECKHUX 3JIEMEHTOB
repuoandeckoit cucremnl /l.
1. MenneneeBa

14.04.2024

'Y CTHBIN OIIPOC;

59.

XapakTepuctuka
XUMHUYECKOTO d3JeMEHTa IO
ero T0JIO’KEHUIO B
repuoandeckon cucreme /.
1. MenneneeBa

18.04.2024

[lucbMeHHbBIN

KOHTPOJIb;

60.

3HaYeHUE  MEPHUOJUYECKOTO
3aKOHA M  MEPHOJUYECKON
CHUCTEMBI XUMHYECKUX
DJIIEMEHTOB ISl pa3BHUTHSA
HAyKH U IPAKTUKH.

J1. 1. MenpeneeB — y4€HbIH,
[1earor U rpaXk1aHuH

21.04.2024

'Y CTHBIN OTIPOC;
[lucebMeHHbBIN

KOHTPOJIb;




61.

DIIEKTPOOTPULIATEIEHOCTh

ATOMOB XUMHUYCCKUX
PJIICMEHTOB. Xumu4aeckas
CBs3b. KOBAJICHTHAsA HOJI?IpHaﬂ

1 KOBAJICHTHAA HCIIOJISAPpHAA

28.03.2024

'Y CTHBIN OIIPOC;

62. |[MoHHas XUMHYECKas CBS3b. 25.04.2024 |YctHBIN omIpOC;
63. |CTeneHb OKHCIICHUS 28.04.2024 |YctHBIN omIpOC;
64. 02.05.2024 |VcTHBI onpoc;
OKUCIUTEIIHFHO- o
[InceMeHHbIH
BOCCTAaHOBUTEIILHBIE PEAKINHU
KOHTPOJIb,
(OBP). Ilporeccel okucieHus|
1 BOCCTAHOBJICHHUS.
OKUCIUTETH "
BOCCTAHOBUTEIN
65. |CocraBieHue YpaBHEHHI 05.05.2024 [TectupoBaHue;
OKUCIIUTENLHO-
BOCCTAHOBHUTEJIbHBIX PEaKIUit
1 CXEM ANIEKTPOHHOTO
Oaanca
- Ypok 00001IeHns U 12.05.2024 [IInceMeHHBIN
" |cucTeMaTH3anUM 3HAHUN KOHTPOJIb,
67. HpOMe)KYTOLIHaH aTTecTanus 16.05.2024 KOHTpOJILHa;I
paborTa;
68. |Ypok Pa3BUBAIOILIETO 19.05.2024 |YctHblit ompoc;

KOHTpOJISI 3HaHUU. XUMHUSA B
NICHCTBUU




OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME




TEMATHYECKOE INTAHUPOBAHHME. 9 kiace

Ne  |HammenoBanue pa3nenoB H|Koau4ecTBo 4acoB JlaTta Bubl 1esTeIbHOCTH JnexTponHbIe (LH(pPOBLIE) 06pa3oBaTeIbHbIE pecypChl
n/n  [Tem mporpaMmbl n3ydyenus Buabi,  dopmbl
BCEr0 |KOHTPOJIbHBIE  [PAKTHYECKHE KOHTPOJISt
paGoThI padoThI

Pa3snes 1. BenrecTBo M XuMH4YecKue peaknun

https://edu.skysmart.ru/teacher/homework/kedomilide

1.1. |[loBTopenme wu yriay6Jenue(S 1 0 05.09.2023 Y crhblii onpoc; httos://resh edu.ru/
3HAHMA OCHOBHBIX pa3/eJoB 22.09.2023 XapakTepu30BaTh XUMHUYECKHE DJJIEMEHTHI IEpBbIX TPEX httpSt;t//cs(.)nirsqt:;d:(l)z{ru/|ab/subiect/4/
Kypea 8 kiacea [EPHOIIOB, KalMsl M KalbUUi 10 MX TIONOKCHHIO B http  ://www.informika.ru/text/database/chemy/Rus/Data/bio/bio  .html
[epronnueckoit cucreme . . Menneneesa; TecTsl HIeKTPOHHBIE
Kiaccn(uuupoBath W Ha3bIBaTh HEOPraHWYECKHE BEIIECTBA « ftp://ftp.fcior.edu.ru/marstu/20070613/mmlab.chemistry.118k.oms
[M3yICHHBIX KIIaCCOB; Tpenaskephl JIEKTPOHHbIE

OnuchIBaTh obmme XUMHYECCKHE CBOMCTBa BCIICCTB] e COCTaB aTOMHBIX anep

PA3THIHEIX KNACCOB, MONTBEXIATH CBOMCTBA NPHMEPaM ftp://ftp. fior.edu.ru/marstu/20070613/mmlab.chemistry.117p.oms
IMOJICKYJIAPHBIX ypaBHeHHﬁ XUMHUYECCKHUX peakuﬂﬁ;

OrpenensTh BUI XUMUYECKOH CBS3H M THIT KPUCTAJUTMYECKOH
PEIIETKY BELIECTBA;

https://edu.skysmart.ru/teacher/homework/kedomilide

1.2. |OcHoBHBIE 3aKoHOMepHOCTH4 0 0 26.09.2023 . 'YcTHBI onpoc;
. 10.10.2023 [PackpbIBaTh CMBICII M3Y4aeMbIX MOHATUH M NPUMEHATh 3TH . https://resh.edu.ru/
XHMHYEeCKHX peaknuii 10. N .. [TTuceMeHHBII i
OHATH3 TIPH OMMCAHMH CBOUCTB BEMECTB W MX NPEBPACHAN; | https://content.edsoo. ru/lab/subject/4/
KnaccuuupoBath XMMHUYECKHE PEAKIMHM MO Pa3IHYHBIM POTIE;
MpPU3HAKAM; ftp://ftp.fcior.edu.ru/marstu/20070613/mmlab.chemistry.117p.oms

'YcTaHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XUMHUECKOH peakiuu
0T pa3sIMYHbIX (HaKTOPOB;

TTporHO3MpoOBaTh BO3MOXKHOCTH —IPOTEKAHUS XHMUYECKHX|
MpeBpALEHUiT B PA3IMYHBIX YCIOBUSIX;

Onpenenstb OKHCIUTEN, W BocctaHoButedb B OBP;
(CocTaBisTh IEKTPOHHBIN OAlaHC PeaKiny;

TTpOM3BOANTH BBIYHCIICHHS 110 XUMUYECKHM YPABHEHUSM;

https://edu.skysmart.ru/teacher/homework/kedomilide

1.3. |DaexTpoiuTHYECKAs 8 0 1 13.10.2023 'YcTHbIiT ompoc; :
imccommanmus.  XMMHYECKHe 24.11.2023 |OOBACHATH ~ NPUYUHBI  DJIEKTPONPOBOJHOCTH  BOAHBIX|[THCHMEHHBII https://resh.edu.ru/ .
. . https://content.edsoo.ru/lab/subject/4/
pPeakuuu B pacTBopax [PacTBOPOB; [KOHTPOJIb;
CocTaBisTh ypaBHCHHsS AMCCOLMALMM KHCIOT, LUENOYeH U ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry.076k.oms
comeif, MONHBIE M  COKpalI€HHbIE HOHHBIE YpPaBHEHUs] - ftp://ftp.fcior.edu.ru/marstu/20070530/mmlab.chemistry.058k.oms

XHMHYECKHX pPeaKluii HOHHOro oOMeHa;

[TnaHupoBaTh M OCYLIECTBIATH HA MPAKTUKE XMMHYECKHE
PKCHEPHMEHTbI, MPOBOAUTH HAOIIOAEHHUS, JEIaTh BBIBOJbI IIO|
pe3ysbTaTaM SKCHEpPUMEHTa;

CnieoBaTh mpaBHiIaM 6e30macHol paboThI B 1a00OpaToOpuu mpu
MCIIOIb30BAaHUHM XMMHUYECKOM MOCYbI 1 000py/10BaHHMS;
TTpoM3BOANTS BBIYMCICHHS MO XHUMHYECKHM YPaBHCHUSIM;
BeicTpanBaTh pa3BEPHYThIC MUCBMEHHBIC U YCTHBIC OTBETHI (|
oropoit Ha wuHGOpManMIO U3 yd4eOHHKAa M  CIPABOYHBIX
MaTepHaos, TPaMOTHO HCIIONb30BaTh N3Y4CHHBIIT
MOHATHITHBIH anmapaT Kypca XUMHH;

MToro mo paszmemy 17

Pa3gen 2. Hemerauibl M HX COCIHUHEHU ST


https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/
ftp://ftp.fcior.edu.ru/marstu/20070613/mmlab.chemistry.118k.oms
ftp://ftp.fcior.edu.ru/marstu/20070613/mmlab.chemistry.117p.oms
https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/
ftp://ftp.fcior.edu.ru/marstu/20070613/mmlab.chemistry.117p.oms
https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/
ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry.076k.oms
ftp://ftp.fcior.edu.ru/marstu/20070530/mmlab.chemistry.058k.oms

https://edu.skysmart.ru/teacher/nomework/kedomilide

2.1. |Oomas XapaKTepPHCTHKA 25.11.2023 . |YcrHsrit onpoc;
22023 OOBSACHATH 00IIME 3aKOHOMEPHOCTH B H3MEHEHUH CBOICTB . https://resh.edu.ru/
XMMHYECKHX 3/1eMEHTOB 15.12. o TTrchMEHHBIH .
HEMETAJUIOB U MX COECJMHEHUH B Ipejieax MajblX IEpPUOJ0B U i https://content.edsoo.ru/lab/subject/4/
\VIIA-rpynnbl. I'anorenst I . KOHTPOJIb;
raBHBIX TTOArpynnn I[lepHOANYEcKOi CHCTEMBI XMMHYECKHX| . .
rp.}_’ P [KontpomnsHas http://www.chem.msu.su/rus/teaching/zagorskii2/lesson0/v014.html
2JIEMEHTOB ¢ Y4&TOM CTPOCHUS HX aTOMOB; XapaKTepU30BaTh,
N a0oTa; * Peakius anmroMuHHs ¢ GpPOMOM.
(pmswdecKie M XMMHYECKHE CBOWCTBA TPOCTHIX BICCTB http://www.chem. msu.su/rus/teaching/zagorskii2/lesson0/v008.html
rajoreHoB (Ha INpUMepe XJIOpa) M CIOXKHBIX BEIIECTB + PEaKIlis MEIH C XJIOPOM.
(XJI0pOBOZIOPOAIA, XJIOPHAA HATPHUs), CIOCOOBI MX NOJIYYEHHUS, http://www.chem.msu.su/rus/teaching/zagorskii2/lesson0/v010.html
MpuMeHeHUe U 3HaYeHHE B IPUPOJIC ¥ KU3HH YeJIOBEKa;
OrpeensTh raJoreHu1-noHbl B PAaCTBOPE;
[[1aHUpOBAaTh M OCYIIECTBISATH HA IPAKTHKE XUMHYECKHE
PKCIIEPHMEHTBI, [TPOBOJUTH HAOIIIOAEHHUS, JeJ1aTh BBIBObI IIO|
pe3ysbTaTaM dKCHEepUMEHTa;
https://edu.skysmart.ru/teacher/homework/kedomilide
2.2. |Oomas XapaKTePHCTHKA| 19.12.2023 . [pakTiueckas ps:/jedu.skysmart.nj { / d
XapakTepn3oBaTh (PU3MYECKHE U XHMHYECKHE CBOWCTBA| https://resh.edu.ru/
XHMHYECKHX 3J1eMeHTOB VIA- 16.01.2024 . . pabora; i
. MPOCTOro BelecTBa cepbl M €€ CoelMHeHuH (cepoBoaoposa, https://content.edsoo.ru/lab/subject/4/
rpynmnbl. Cepa " ed| o TecTupoBanue; . .
coemumenns OKCHJIOB CEpbI, CEPHOI KHCIOTBI, CyJb(aTos), CrOCOOb X - ftp://ftp.fcior.edu.ru/marstu/20070613/mmlab.chemistry. 186k.oms
MOTydeHHsl, NPUMECHEHHEe M 3HAYCHHE B INPHUPOJAE M IKU3HH - ftp://ftp.fcior.edu.ru/marstu/20070620/mmlab.chemistry.190k.oms
yenoBeKa;
Onpenensrs Hanu4ue cyinbGaT-noHOB B pacTBope; OOBICHATD,
CYIIHOCTB ~ DKOJIOTMYECKHX  IMpoOJeM,  CBS3aHHBIX €
nepepaboTKOI COeMHEHUH Cephbl;
[naHupoBaTh M OCYIIECTBISITH Ha IPAKTHKE XHMHUYECKUC
DKCIIEPHUMEHTBI, NTPOBOANTH HAOJIOJCHUS, JIeNaTh BBIBOABI I10
pe3ysbTaTaM SKCHEepUMEHTa;
CnenoBath mpaBuiaM 0e30macHol paboThI B 1a0OpaTopuu mpu
MCIIOJIb30BAHUHM XMMHYECKOI MOCY bl U 000py/10BAHMS;
TTpOM3BOANTH BBIYHCIICHHS 10 XUMUYECKHM YPAaBHEHUSM;
. https: .skysmart.r her/homework/kedomili
2.3. |O0mas XapaKTepUCTHKA 19.01.2024 . |YcTHslit onpoc ttps:/edu.skysmart.ru/teacher/homework/kedomilide
OOBsICHATH 00IIME 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB . https://resh.edu.ru/
XHMHYECKHX 3J1eMeHTOB VA- 13.02.2024 . B TTuceMeHHBIH .
briemMeHToB VA-TPYINIIBI M UX COSTUHEHHU ¢ YYETOM CTPOCHUS https://content.edsoo.ru/lab/subject/4/
rpynnbl. A30t, ¢ocop n muX [KOHTPOJIb;

[COCTMHECHU S

MX aTOMOB;
Xapaktepu3oBaTh (H3MYECKHE W XHUMHYECKHE CBOWCTBA
MpoCTBIX BeIIECTB asota u ¢ocdopa M UX COETHHEHHMI]
(amMuaka, cojeil aMMOHUs, a30THOH KHCIOThI, HUTPATOB,
okcuma Qochopa™) u  dochoproit kucnoTh, (ocharos),
CrIOCOOBI UX MOMYYCHUS], IPUMEHEHHE U 3HAYCHUE B IPHPOAE U
PKU3HU 4EJI0BEKa;

Onpenensth HOHBI aMMOHHS H (ochaT-HOHBI B pPacTBOPE;
(OOGBACHATD CYHIHOCTh YKOJOTHYECKHUX MPOOIeM, CBSI3aHHBIX C
HaXOXK/ICHHEM COeAMHEHHI a3ota u (ocdopa B OKpyKarolei
cpene;

[TnaHupoBaTh M OCYLIECTBIATh HA MHPAKTHKE XHMHYCCKHE
PKCIIEPHMEHTBI, MTPOBOAUTH HAONIOACHMUS, JeaTh BBIBOIBI I10|
pe3ysbTaTaM SKCHEPUMEHTa;

CniezioBaTh mpaBHiIaM 6e30macHol paboThI B 1a00OpaToOpuu mpu
MCIIOIb30BAaHUHM XMMHUYECKOM MOCYIbI 1 000py10BaHHS;

http://school-collection.edu.ru, Komnekuun IIpeaMerHble  KOIEKLUH
BuneoonsiTsl

Xumus Heopranuueckas XUMHS.
http://experiment.edu.ru/attach/6/384.mov

http://experiment.edu.ru/attach/6/386.mov



https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/
http://www.chem.msu.su/rus/teaching/zagorskii2/lesson0/v014.html
http://www.chem.msu.su/rus/teaching/zagorskii2/lesson0/v008.html
http://www.chem.msu.su/rus/teaching/zagorskii2/lesson0/v010.html
https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/
ftp://ftp.fcior.edu.ru/marstu/20070613/mmlab.chemistry.186k.oms
ftp://ftp.fcior.edu.ru/marstu/20070620/mmlab.chemistry.190k.oms
https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/
http://school-collection.edu.ru/
http://experiment.edu.ru/attach/6/384.mov
http://experiment.edu.ru/attach/6/386.mov

b4, |O6mas XApaKTepHCTHKA(S 16.02.2024 Verueii  onpoc; https://edu.skysmart.ru/teacher/nomework/kedomilide
xuMuueckux siementon 1VA- 27.03.2024 |Xapakrepu3oBaTh (U3MUECKHE U XUMHYECKHE CBOﬁCTBaHHCBMeHHHﬁ https://resh.edu.ru/
— [IPOCTBIX BELLECTB YIJIEPOja M KPEMHHS M HX COeﬂHHeHHﬁKOHTPOHL; https://content.edsoo. ru/lab/subject/4/
Yriepon M KpeMHHii W MX (OKCHIIOB yIjIepojia, YrodbHOH KHCJIOTHI, KapOOHATOB, OKCHIA\K onrponbHast ftp://ftp.fcior.edu.ru/marstu/20070904/mmlab.chemistry.296p.oms
coeqmHeHHsT [KpEMHHS, erMHP[eBOf[ KHCIIOTHI, CI/IHHK&TOB), CIoco0bI HXpaﬁoTa; 3aqu; . HOHy'-IeHPIe " COﬁHpaHHe rasoB.
[OMyHCHUA, NPUMCHCHHC W SHAYCHHC B HPUPOAC M KUSHU|[Thapryyeckas  |ftp://ftp. feior.edu.ru/marstu/20070705/mmlab.chemistry.050p.oms  Tectst
16710BCKa, pabora; DIIEKTPOHHBIE
Onpeziensts  kapboHaT- ¥ CHNMKAT-HOHHL B  pacTBope; + ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry.295k.oms
(OOBACHATH CYIIHOCTH 3KOJIOTHYECKUX np06neM, CBA3AaHHBIX C
HaX0XIEHHEM YIJIEKHCIIOrO ra3a B OKpysKarouieii cpeje;
l/IIIHIOCTpHpOBaTL B3aMOCBS3b HECOPraHUYCCKHUX COGI[I/IHeHI/Iﬁ
yriiepojia U OpraHu4eCKHUX BEIECTB;
HHaHHpOBa’I‘L U OCYHICCTBJIATH Ha IIPAKTUKE XHUMHUYCCKHE
OKCIIEPUMEHTBI, ITPOBOAUTH Ha6H}OI[eHI/Ii{, JeJIaTh BBIBOJBI I10
pe3ysbTaTaM 9KCHEpUMEHTa;
Hrtoro no pazaeny 24
Pa3nen 3. MeTaluibl M HX COeTMHEHHS
3.1. |O0mmue cBoiicTBa MeTa/10B |4 03.04.2024 |OOBsICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHWM CBOMCTB|YCTHBIH OMpoc; https:/fedu. skysmart.ru/teacher/homework/kedomilide
14.04.2024  |3eMeHTOB-METAILIOB M MX COEJIMHEHUIT ¢ yusToM cTpoeHus uX|[IuchbMeHHbIH htps://resh.edu.ru/ .
aTonos: oHTPO; https://content.edsoo.ru/lab/subject/4/
XapakTepu3oBaTh CTPOEHHE METAJUIOB, OOIIMe (HU3HUYECKHE H TecTbl JJIEKTPOHHBIE
XHMHYECKHE CBOWCTBA METAILIOB; - ftp://ftp.fcior.edu.ru/marstu/20070620/mmlab.chemistry. 257k.oms
XapakTepu30BaTh 00IIHE CIIOCOOBI MOIYYEHHUs METAILIOB; TpeHaxepbl DICKTPOHHBIE
* ['eHeTHYeCKuil psa MeTaua.
ftp://ftp.fcior.edu.ru/marstu/20071008/mmlab.chemistry. 253p.oms
* ['eneTnyeckuit psn HeMeTaIa|
ftp://ftp.fcior.edu.ru/marstu/20071008/mmlab.chemistry. 255p.oms
32 |Bamneiimme meramiei m uxl16 15.04.2024 N p— https://edu.skysmart.ru/teacher/nomework/kedomilide
coenmmenus 15.05.2024 |XapakTepu3oBaTh (HU3MYECKHE UM XUMHYECKHE CBOHCTBA|[TychMmeHHbIi https://resh.edu.ru/ )
POCTBIX BEIIECTB METALIOB M HX COEJMHEHMit (OKCH,HOB,KOHTPOJ.H,; https://content.edsoo. ru/lab/subject/4/
PHIPOKCH]IOB, CONeii), CIIOCOOBI HX MOMYHEHNS, MPUMEHEHHE Ml ourponpras | ftp://ftp. feior.edu.ru/marstu/20070613/mmlab.chemistry. 317p.oms
SHAYCHME B NPUPOAC M IKM3HW 4enoBeka; PacmosHaBaTh Cloagora: 3auer; |- ftp://ftp.fcior.edu.ru/marstu/20071002/mmiab.chemistry. 191p.oms
IMIOMOINBIO KAa4YCCTBCHHBIX peaxunﬁ HOHBI MCTAJIIIOB (MaI‘Hl/Iﬂ,
amIOMUHMS, LMHKA, OKkene3a, wmenu); [lmanupoBath
OCYLIECCTBJIATH HAa MNPAKTUKE XUMHYECKUE DOKCIIEPUMEHTHI,|
ITPOBOAUTH Ha6J’l}O)_ICHPIH, JI€JIaTh BBIBOJBI I10 pE3yJbTaTam
OKCHEPHMEHTA;
(CneoBath mpaBuiaM Ge30macHol paboThI B 1a00OpaToOpuu mpH
MCITOIE30BAaHUN XUMUYECKOM TIOCYZbI 1 060pyu03aH14ﬂ;
HpOPBBO,HHTL BBIYUCICHUSA 110 XUMHUYECKUM YPaBHCHUSIM;
BoicTpanBaTh pa3BEPHYTHIE MHCHMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha wuHGOpManMIO U3 yd4eOHHKAa M  CIPAaBOYHBIX
MaTEpHaJIoB, TpaMOTHO HCIIOJIb30BATh H3y‘lCHHLII>’I
TIOHATUIHBIN anmapar Kypca XMMHUH;
toro mo pasneiry: 20

Pa3nen 4. Xumus U OKpysKaomias cpeia



https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/
ftp://ftp.fcior.edu.ru/marstu/20070904/mmlab.chemistry.296p.oms
ftp://ftp.fcior.edu.ru/marstu/20070705/mmlab.chemistry.050p.oms
ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry.295k.oms
https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/
ftp://ftp.fcior.edu.ru/marstu/20070620/mmlab.chemistry
ftp://ftp.fcior.edu.ru/marstu/20071008/mmlab.chemistry
ftp://ftp.fcior.edu.ru/marstu/20071008/mmlab.chemistry
https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/
ftp://ftp.fcior.edu.ru/marstu/20070613/mmlab.chemistry
ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry

4.1. |BemecTBa M MaTepHalbl B
KH3HH YeJ10BeKa

16.05.2024
25.05.2024

XapakTepu3oBaTh pONb  XMMHMH B pasIMuHBIX  cdepax
eATENIBHOCTH JIIOJIeH, OCHOBHBIC BEIIECTBA M MaTepHalbl,
pUMEHsIeMble B JKH3HUM COBPEMEHHOTO uenoBeka; OOBICHATH
yciioBHsl 6€30MacHOr0 MCIONb30BAHUS BEIIECTB M XMMHUECKHX|
[peakuuii B OBITY;

AHAIM3MPOBaTh M KPUTHUYECKH OLEHMBATh MH(OPMAIHIO O
BIUSTHUN MPOMBIIIUICHHOCTH, CeICKOro X03s1HCTBA,
TpaHCIIOpTa U Jp. Ha COCTOSHUE OKpY:Karouleil cpeibl; YMeTh
OKa3bIBAaTh MEPBYIO IIOMOIIb IIPU XHMHUYECKHX OXOrax M
OTpaBJICHHSX;

[IpuHUMAaTh ydacTHe B OOCYXKICHUH INPOOIEM XUMHUYECKOH M
PKOJIOrMYEeCcKOi HalpaBJIEHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO|
MO3MLMIO O MpobjieMe M HpejlaraTh BO3MOXKHBIE MYTH €&

pereHms;

'YcTHBIi onpoc;
[TncpMeHHBII
KOHTPOJIb;

https://edu.skysmart.ru/teacher/nomework/kedomilide

https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/

« ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry. 199p.oms
« ftp://ftp.fcior.edu.ru/marstu/20070613/mmlab.chemistry.
250k.oms

Hroro no pazgeny:

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB
10 TTPOTPAMME

68



https://edu.skysmart.ru/teacher/homework/kedomilide
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/4/
ftp://ftp.fcior.edu.ru/marstu/20071002/mmlab.chemistry
ftp://ftp.fcior.edu.ru/marstu/20070613/mmlab.chemistry

IHOYPOYHOE INVTAHUPOBAHHUE

Ne |Tema ypoka KoJsinyecTBo yacoB /laTa Buabl, ¢opmbl
n/n H3YYEeHUS (KOHTPOJSA
BCEro [KOHTPOJIbHbIE [PAKTHYECKHe
padoThI padoThI

1. (lepuonnyeckuit 3aKoH.|1 0 0 05.09.2023 |YcrTHsIit onpoc;
[lepuoauueckas CUCTEMA
xuMu4yeckrux anemeHToB [I. U.

Meneneena. Crpoenue
aTOMOB

2. [3akOHOMEpHOCTH B/l 0 0 08.09.2023 |YcTHBI 0TIPOC;

N3MEHECHUN CBOMCTB|
XUMUYECKUX AJIEMEHTOB
[EpBBIX  TPEX  MEPHOJOB,
KaJnisg, KaaplUud W UX
COEJIMHEHUN B COOTBETCTBUHU
c MOJIOKEHUEM B
[MepUOJINYECKON CUCTEME W]
CTPOCHHEM aTOMOB

3. |Knmaccuduxarms nl 0 0 12.09.2023 |YcrTHBIH ompoc;
HOMEHKJIaTypa
HEOPraHMYECKUX BEILIECTB
(MexayHapoIHas u
TPUBHAIbHAS )

4. [Xumuueckue CBOMCTBA/1 0 0 15.09.2023 |[TuceMeHHBI
BEILIECTB, OTHOCAIIMXCA K KOHTpOJIb;
pa3InYHBIM KJ1accaM
HEOPraHMYECKUX
COCIUHCHHH, Hux
FEHETUYECKasl CBS3b

5. |Crpoenue BemecTBa: BubIl 0 0 19.09.2023 |TectupoBanue;
XUMHUUYECKOM CBS3U. Tunbl
KPUCTAJUIMYECKUX  PEUIETOK,
3aBUCUMOCTh CBOIICTB
BeIlleCTBA OT THUIA
KPUCTAJUIMYECKOM PEIIETKH
Bxognas KOHTpOJIbHAS] 22.09.2023 [KonTponbHas

6. pabota ! 0 paborta;




Krnaccudukaius XUMUIECKIX
peakuMii 10  Pas3JIM4HbIM
npu3HakaMm (10 4ucily Wu
COCTaBy  yYacTBYIOIIMX B
peakuun BEILIECTB, 1o
TEIUIOBOMY 3 QeKTy, 1o
M3MEHEHUIO CTEIIEHEN]
OKHCIICHHS XUMHUYECKHUX|
HIIEMEHTOB, 10 OOPAaTHMOCTH,
[0 Y4YacTUIO KaTajlu3aTopa).
DK30- M SHIAOTEPMHUYECKUE
peaKkuu, TEePMOXUMHUYECKUE

YpaBHEHUS

26.09.2023

Camoo1ieHka
UCIIOJIL30BAaHUEM
«O1LEHOYHOTO

IIHCTa;

C

[TonsiTue 0 CKOPOCTH
XUMUYECKON PEaKIHH.

[loHsiTHE O TOMOTEHHBIX H
reTepOreHHBIX peaKkuusx.
@akTophl,  BIUSIONIAE  HA|
CKOPOCTh XUMHUUYECKOH

peaKIu

29.09.2023

'Y CTHBIN OTIPOC;

[lonatue 00 00OpaTUMBIX W
HEOOpaTUMBIX  XUMHUYECKHX
peaKusX. IToustue 0
XUMHUYECKOM PaBHOBECUU

03.10.2023

Y CTHBIN O1poc;

10.

(DaKTopBI, BJIMAOIIUC Ha
CMCIICHUC XUMHNYECKOT'O
PAaBHOBCCUA

06.10.2023

TectupoBanue;

11.

MexaHu3M ~ OKUCIIUTEIBHOA
BOCCTAHOBHTEJIBHBIX PEaKIUi
(27IeKTpOHHBIHN OayaHc
OKHCITUTEIIBHO-

BOCCTAaHOBUTEIHLHON PEAKIIHH)

10.10.2023

[IuceMeHHBIH

KOHTPOJIb,

12.

Teopuss DIEKTPOJUTHYECKOU
UCCOIMAMU. DJIEKTPOJIUTH]
1 HEDJIEKTPOJIUTBHIL.

KatnoHsi, aHUOHEI.
MexaHu3M JUCCOIAINU
BEIIECTB C  Pa3JIMYHBIMMY|
BUJAMU XUMUYSCKOM CBSI3U

13.10.2023

Y CTHBIN O1IpOC;




13. |CremeHp QuCCOLMALINM. 17.10.2023 |YcrtHbI# ompoc;
CunbHbIe u cl1a0bIe
DIIEKTPOJIUTHI
14, 20.10.2023 [[IucbMeHHBII
Peaknun wnoHHOro oOMeEHA,
KOHTPOJIb;
YCIIOBUS WX  TPOTCKAHUS.
VOHHBIE ypaBHEHHUsI pEeaKIUi
15. |[Xumuueckue CBOMCTBA 24.10.2023 [[IucbMeHHBII
KHCIIOT B CBETE KOHTPOJIb;
[pe/ICTaBICHUN 00
PIEKTPOJIUTHYECKON
TTFICCOITUAITTT
16. |[Xumuueckue CBOMCTBA 27.10.2023 [[IucbMeHHBII
OCHOBaHUI B CBETE KOHTPOJIb;
[pe/ICTaBICHUN 00
PIEKTPOJIUTAYECKON
TTFICCOITMAITIT
17. . . 10.11.2023 |[TucbMeHHBIH
XUMHUYECKUE CBOMCTBA COJIEH]
. KOHTPOJIb;
B CBETC TMPEICTaBICHUN 00,
PIEKTPOJTUTUYECKON
TIMCCOLIMAIIUU
18, [[oHsATHE O THAPOIN3E COMCi 14.11.2023 |YcrtHblit onpoc;
19. |KauecTBeHHBIC pEaKIUHU HA| 17.11.2023 |[IuceMeHHBIH
KAaTHOHBI U aHHUOHBI KOHTPOJIb;
20. 21.11.2023 ([IpakTtuueckas
[IpakTrueckas padota Nel.
pabora;
Pemenue
DKCIEPUMEHTAJIbHBIX  3a7a4
110 TeMe "DIeKTPOIIUTUYECKAs]
nuccoruanus"”
21 Ypox 00001IeHUS U 24.11.2023 |Tectuposanue;

CHCTEeMaTHU3allul 3HaHUH




22.

Oomas XapaKTePUCTUKA
rajJoreHoB. Ocobennocty|
CTpOEHUs aTOMOB ITUX|
PJIEMEHTOB, XapaKTEpHbIE JIs
HUX  CTEIEHH  OKHUCIICHHUS.
Crtpoenne u  (QusHuecKue
CBOMCTBAa MPOCTHIX BEIIECTB
— TaJIOr€HOB. XHMHUYECKHE]
CBOIMCTBAa Ha MPUMEPE XJIOPA|
(B3auMopelicTBre C
MeTaljlaMd,  HeMeTaJlJlaMH,

[1eJI0YaMH )

28.11.2023

'Y CTHBIN OIIPOC;

23.

X0pOBOJIOPOI. ConstHas
KHCIIOTA, XUMHYECKNE
CBOWCTBA, MOJTy4EHHE,
npuMeHeHne. KauecTBeHHas

PCAKIUA Ha XJIOPHUI-UOHBI

01.12.2023

'Y CTHBIN OTIPOC;
[lucbMeHHbBIN

KOHTPOJIb;

24,

dusnonornueckoe aeiiCTBHE
XJIopa W XJOPOBOJOpOJa Ha
OpraHu3M yeJIoBeKa.
Baxueiiimne xJIOpUabl U UX|
HaxO0JKJICHUE B MPUPOJIC

05.12.2023

Y CTHBIN Onpoc;

25.

[IpakTuueckass pabora No2.
[Tonmyuenue COJISTHOM
KHUCIIOTBI, U3yueHue eé

CBOMCTB

08.12.2023

[IpakTnueckas
pabora;

26.

Pemenne 3aJa4 Ha
BbIYHCJICHUA 110 YPAaBHCHUSAM
XHUMHNYCCKHUX peaKHHﬁ, CCIIY|
OJJUH pCarcHT OdaH B HN30BITKE

12.12.2023

[InceMeHHbBIH

KOHTPOJIb,

217.

KontponpHas paborta 3a 1
[OJIyrOAHe

15.12.2023

KonTposbHas
paborta;




28.

Oomas XapaKTePUCTUKA

2JICMCHTOB

OcobeHHOCTH

aTOMOB

3THUX

XapaKTepHbIE

CTCIICHU

Crpoenue

u

VIA-rpynmnst.
CTPOCHUS]]
3JIEMEHTOB,
JuLs HUX
OKHCIICHHUS.

busnveckue

CBOMCTBA MPOCTHIX BEIIECTB -
KHCJIOpPOJ1a u CEPBL.
AnoTponHsle Moau(UKaMu
KHCJIOpOJ1a u CEPBL.
XHMMHYECKUE CBOMCTBA CEPBI

19.12.2023

'Y CTHBIN OIIPOC;

29.

CepoBogopo, CTpOEHUE,
(1)I/I3I/IT-I€CKI/I€ U XHUMHYCCKUC

CBOMCTBA

22.12.2023

'Y CTHBIN OTIPOC;
[lucbMeHHbBIN

KOHTPOJIb;

30.

Oxcubl cepel KakK
MPEACTABUTENN  KHUCIOTHBIX

okcui0B. CepHHCTAs KUCIOTA

26.12.2023

Y CTHBIN 0npoc;

31.

Cepnas kucioTa, GU3NIECKHe
U  XMMHYECKHE  CBOWCTBA
(oOmme Kak TpeacTaBUTEINS]
KJlacca KHUCIIOT u
cnernuduaeckue),

npuMmeHenre. Coyu  CepHO
KHUCIIOTBI, KayecTBEHHas]

peakius Ha Cylb(ar-uoH

29.12.2023

[InceMeHHbBIH

KOHTPOJIb;

32.

XUMHYECKHE p€aKuuu,

JICKAIIHC

B

OCHOBC(€]

IIPOMBIIIJICHHOTI'O

croco0al

I[IOJIYYCHU A cepHoﬁ KHCJIOTBI.
Pemenue 3aJa4 Ha
HAXO0XKJIECHHE MAacCOBOM I0JIU
BbIXOa MMPOAYKTA pCaKIINN

12.01.2024

Y CcTHBIN 0npoc;




33.

Haxoxnenue ceppl u €€
COCMHEHUN B  IIPUPOJE.
XUMHUYECKOE 3arps3HEHUE
OKpYyKaroLen cpeabl
COCIMHEHUSIMU cepbl
(KUCTIOTHBIE IO ]TH |
3arps3HEHUE  BO3AyXa W
BOJIOEMOB),  CIOCOOBI  €ro
peA0TBPAILICHUS

16.01.2024

'Y CTHBIN OIIPOC;

34.

Obmas XapaKTepUCTUKA
DJIEMEHTOB YA-rpynmnsl.
OcoOenHocTH CTPOCHHUS]]
aTOMOB ~ 3THUX  3JIEMEHTOB,
XapaKTepHbIE JUIs HUX|
CTEIICHU OKHUCIICHHSI. A3O0T,
pacnpocTpaHeHue B MPUPOJIE,
¢buznueckue M XUMHYECKHUE
cBoiictBa. KpyroBopoT azoral
B IIPUPOJE

19.01.2024

'Y CTHBIN OTIPOC;

35.

AMMHaAK, ero (usnyeckue u
XUMHUECKHE CBOMCTBA,|
MOJTyYeHUE W TPUMEHEHHUE.
Comn aMMOHWS, nX|
bu3UYeCKue M XUMHYECKHE
CBOMCTBA, MIPUMEHEHHE.
KadecTBeHHast peakiusi Ha
MOHBI aMMOHHUS

23.01.2024

TectupoBanue;

36.

[IpakTnueckass pabora Neo3.
[Tonyuenue aMMUaKa,
M3Yy4EHUE ero CBOICTB

26.01.2024

[IpakTnueckas
pabora;

37.

A3zoTHas KHCTIOTA, e
¢busznueckue M XUMHYECKUE
CBOMCTBA (oOmmme KaK
[peICTaBUTEIS KJacca
KUCIOT W CHEelU(pHUUECKHe).
Hutpatsl

30.01.2024

Y CcTHBIN onpoc;
[[1cbMeHHBII
KOHTPOJIb;




38. |Ucnonp3oBaHue HUTPATOB W 02.02.2024 |YcTHBII 0TIPOC;
COJIEM aMMOHHUSI B KadeCTBE
MHUHEpAJIbHBIX  YIOOpEHHII.
XUMHUYECKOE 3arps3HEHUE
OKpYyKarouen cpenbl
COCTMHEHUSIMU a3oTa
(KUCTIOTHBIE IO ]TH |
3arps3HEHUE BO3yXa, IMOYBBI
1 BOJIOEMOB)
39. |Docdop, AJUTOTPOITHBIC 06.02.2024 |YcTHbIi onpoc;
MO T (UKAITTH docdopa,
busnyecKkue W XUMHYECKHUE
CBOICTBA
40. |Oxcun (1)00(1)0pa(y) H 09.02.2024 |VcTHBIT OIIpOC;
dbochopnas KHCJIOTA, [TucebMeHHBII
bu3nyecKkue W XUMHYECKHUE KOHTPOJIb;
CBOICTBA, MOJTyYEHHE.
KauecTBeHHass peaknusi Ha
¢docdar-noHsI
41. [Ucmonb3oBanue ¢ocdaToB B 13.02.2024 |TectupoBaHmue;
KauecTBe MUHEpaJIbHbIX
YI00pEeHMIA. 3arps3HeHne
PUPOTHBIX BOJOEMOB,
dbocdaramu
42. (Yraepon, AJUTIOTPOIHBIE] 16.02.2024 |YcTHBI# onpoc;
Mo I (hUKaITUH,
pacnpocTpaHeHue B MPUPOJIE,
¢buznueckue M XUMHUYECKUE
CBOIICTBA. Ancopbuus.
Kpyrosopor  yriepomga B
pupoie
43. 20.02.2024 |YctHbli ompoc;

Oxcupl yriepoja, uX
¢u3nyeckue MU XUMHUYECKHUE
CBOICTBa, (PU3HOIOrHYECKOE
nelicTBre Ha KUBbIC
OpraHM3MBbl, IIOJIyYE€HUE U
[IPUMEHEHHE. DKOJOTMYECKHE
npoOsieMbl,  CBSI3aHHBIE

OKCHUJIOM yriepoaa(lV);
TUIOTE3a rJ100aJILHOTO
MOTETUICHUS KIMMAaTa;

MapHUKOBBIN 3(pexT




44,

YroapHas KUCIOTa U €€ COJIH,
nx ¢busnyeckue u
XUMHUECKHEC CBOMCTBA,|
[IOJIyUeHUE U IPUMEHEHHE.
KauecTBeHHass peaknusi Ha
KapOOHAT-MUOHBI.

Vcnosnb3oBaHue KapOOHATOB
B ObITY, MEUIINHE,
[IPOMBIIIJIEHHOCTH, CEIbCKOM

XO3IUCTBE

22.02.2024

[lucbMeHHbBIN

KOHTPOJIb;

45.

[IpakTnueckas pabora Ned.
[lonyyenue YIIIEKHACIIOTO
raza. KauecTBeHHas peakius]
Ha KapOOHaT-MOH

27.02.2024

[IpakTnueckas
pabora;

46.

[lepBoHauanbHBIC TTOHATHUS 00
OpFaHH‘—IeCKI/IX BCIIIECTBAX KakK
O COCIUHEHUSAX Yriiepoja:
0COOEHHOCTH  coCTaBa |
CTpOCHUS

02.03.2024

Y CTHBIN 0npoc;

47.

[lonaTe o0 OWOJIOTHYECKU
BOKHBIX BEIIECTBAX: JKHpaX,
Oenkax, yTIIeBOIaX.
MatepuaibHOe €JJMHCTBO
OpPraHHYECKUX u
HEOPraHMYECKHUX COCTMHCHHIMA

06.03.2024

Y CTHBIN OpoC;

48.

Kpemunii, ero ¢uszndeckue u
XUMHYECKUE CBOICTBa,
[OJIyueHHUe U TPUMEHEHUE B
snektponuke.  CoenuHeHUS
KpEMHUS B IPUPOJIE

09.03.2024

Y CTHBIN 0npoc;

49.

OOmue mpeacraBiaeHUs 00
okcune  kpemnuallY)  u
KPEMHUEBOM KHCTIOTE.
CuauKarsl, HX|
WCIOJIb30BaHUE B OBITY,
MEHIIIHE, TPOMBIIIIIEHHOCTH

13.03.2024

Y CcTHBIN 0npoc;
[I1cbMEHHBIN
KOHTPOJIb;




50.

BaxHellre  CTPOUTEIBHBIE

MaTepUaIbI: KepaMHKa,
CTEKJIO,  LIEMEHT,  OETOH,
Kene300eToH. [Tpo6aems]

0€30I1aCHOT0 HCIIOJIb30BaHUS
CTpOI/ITeJH)HI)IX MaTCpI/IaJIOB B

HNOBCEIHEBHOU KU3HU

16.03.2024

'Y CTHBIN OIIPOC;

51.

[IpakTudeckas padora Ne 5.
Pemenne
DKCIIEPUMEHTAJIBHBIX  3aJ1a4
o TEeME «Baxwueiimue
HEMETaJUIbI u HX|

COCAUHECHUA»

20.03.2024

[IpakTnueckas
pabora;

52.

Ypox 00001IeHUS H

CHUCTEMATHU3AallUU 3HAHUU

23.03.2024

TectupoBanue;

53.

YPOK KOHTPOJISI 3HAHUM

27.03.2024

KoHTposbHast
pabora;

54,

O6mas XapaKTEPUCTHKA
XUMHYECKUX DJIEMEHTOB —
METAJIJIOB HAa OCHOBAaHUU HX|
MMOJIOXKEHHUS B TICPUOTUIECCKOM
CHCTEME XUMHYECKUX
hnemeHnToB JI. 1I. Meneneenal
)4 CTPOCHUS aTOMOB.
Crpoenue METAJIJIOB.
MeTanaudeckas  CBA3b U
MeTaIJINnYeCcKast
KpUCTAJUTMYECKas peréTka

03.04.2024

Y CTHBIN O1poc;

55.

DNEeKTPOXUMHYECKUN psi
HAPsHKCHUI METaJLIOB.
dusnyeckue M XUMUYCCKHE
cBolcTBa MeTayuioB. OOmIHe
CrocoObl MOJTy4eHUs
METaJJIOB

06.04.2024

Y cTHBIN onpoc;
[T1cbMeHHBII
KOHTPOJIb;

56.

[TonsaTHe 0 KOppo3uy|
METaJJIOB u OCHOBHEIE
CITOCOOBI 3aIIUTEI oT
KOppO3UH

10.04.2024

Y CTHBIN O1IpOC;

S57.

CmmaBel  (cTanmp,  YYr'yH,
IIOpallOMUHUN, OpOH3a), HX|
OpUMEHEHHE B  ObITy U

IIPOMBIIIJICHHOCTH

13.04.2024

Y CTHBIN O1IpoC;




58.

Illenounblie METaJLIIbI.
[Tonoxxenue B
[IEPUOANIECKON CUCTEME]
XMUMHUYECKUX 3JIEMEHTOB

/1. 1. MenneneeBa, ctpoeHue
atomoB.  Haxoxnenue B
npupojge. dPusnueckue U
XUMUYECKHE CBOMCTBa (HA
[pUMEpe HaTpUsl U Kajus).
Oxcuapl U TUAPOKCUbI
HaTpus U kanus. [Ipumenenue
[IEJIOYHBIX METAUIOB U HX

COEIMHEHUU

17.04.2024

'Y CTHBIN OIIPOC;

59.

IllenoyHo3eMenbHBIS
METaJJIbl MarHUM W KaJbIHiA,
CTpPOCHHE aTOMOB.
[lonoxxenue B
MEPUOANIECKON CUCTEME]
XUMHU4YeCcKruX anmeMeHToB [1. U.
Meunneneesa. Haxoxnenue B
npupone. dusumyueckue "
XUMHUYECKHE CBOICTBA.
Baxueiine COEIUHEHUS]
KaJblisl (OKCHJ, THAPOKCHU]I,
COJIN)

20.04.2024

'Y CTHBIN OTIPOC;

60.

Pemenne 3aJa4 Ha
BBIYMCIICHHA II0 YPaBHCHUSAM
XHUMHNYCCKHUX peaKuHﬁ, €CJIIH|
OJWH M3 PCArCHTOB JaH B
H30BITKE U1 COACPIKHUT
IIPUMCECHU, MacCOBOM  JIOJIH
BbIXOa MMPOAYKTA pCaKIIUn

24.04.2024

[InceMeHHbBIH

KOHTPOJIb,




61.

JKEcTKOCTh BOABI M CHOCOOBI
€€ yCTpaHEHHs.

Boluncienust mo ypaBHEHUSIM
XUMUYECKUX pEeaklnii, eciy
OJIMH W3 pEareHTOB JaH B
BHJIC BOJHOTO pacTBopa ¢
N3BECTHOM MacCOBOM JOJICH

27.04.2024

'Y CTHBIN OIIPOC;

62.

[Ipaktudeckas pabGota Neb.
JKEcTKOCTL BOJBI U METOMEI
€€ yCTpaHEHHUSs

04.05.2024

[IpakTnueckas
pabora;

63.

Amomunnil. [lomoxxeHnue B
MIEPUOANIECKON CUCTEME]
XUMHU4YecKkrnx aneMeHToB [I. U.
MeHnneneena, CTPOEHUE
aroMma. Haxoxnenne B
npupoje. Pusnueckue U
XUMHUYECKHE CBOICTBA.
AmpoTepHbIe CBOMCTBA
OKCH/JIAa ¥ THJIPOKCUA

08.05.2024

'Y CTHBIN OTIPOC;

64.

Kemeso. Ilonoxxenue B
[MEepUOINYECKOMN CHUCTEME
XUMHU4YecKuX anmemeHToB [, H.
Meneneesa, CTPOCHHUE
aToma. Haxoxnenue B
npupose. Dusznueckue U

XUMHWYECKHE CBOMCTBA

11.05.2024

Y CTHBIN 01poc;

65.

HpOMe)KYTO‘IHaSI aTTecranuia

15.05.2024

KonTposbHas

pabora;

66.

Oxcupl, THIPOKCHIBI U COJIH
wenesza(Il) u sxeneza(1l)

18.05.2024

Y CcTHBIN onpoc;

67.

[IpakTuyeckas padora Ne 7.
Pemienue
DKCIIEPUMEHTAJIbHBIX  33J]1a4
110 TEME «Baxnenmue
METaJIJIbl 1 UX COCAUHCHUS

22.05.2024

IIpaxTrueckas
paborta;




68.

OcHoBBI 9KOJIOTMYECKOH]
IPAMOTHOCTH.  XUMHUYECKOE
3arpsi3HEHUE  OKpYKarolen
cpensl, IIpeeNbHO
JOIMyCTUMAass  KOHIICHTpAIS]
BewecTs - [1JIK). Posb xumuu
B PCELICHUU OSKOJOTUYECKHUX|

po0iem

25.05.2024

'Y CTHBIN OIIPOC;

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







YYEBHO-METOJNMYECKOE OBECHHEYHEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 knacc/I"abpuensia O.C., Octpoymor WN.I'., Cnaakos C.A., AkuronepHoe o6mecTBo «M3naTenbeTBo
«IIpocsemienney;

Xumus. 8 knacc. /Epemun B.B., Ky3smenko H.E., [Ipo3moB A.A. u npyrue; noxa pexaknueit Jlyauna B.B.,
000 «IPODA»; AO «M13narensctBo [IpocBenienue»;

Xumus. 8 knacc/XKypun A.A., AknimorepHoe oomectBo «M3garensctBo «IIpocBenieHuey;

Xumus. 8 xmacc/Kysnenosa H.E., TutoBa .M., I'apa H.H., O6miecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO
«M3narensckuit ieHTp BEHTAHA-TPA®»; AkumonepHoe obmiectBo «M3garenscTBo [IpocBemenuey;
Xumus. 8 kinacc/Pymsuruc I'.E., ®enpaman @.1°., Aknimoneproe obmectBo «M3natensctBo «IIpocsemienuey;
Xumus. 9 xknacc/I"adpuensa O.C., OcrpoymoB WU.I'., Cankos C.A., AkuronepHoe obiiectso «M3aaTenbeTBo
«IIpocsemenney;

Xumus. 9 knacc. /Epemun B.B., Kysemenko H.E., JIpoznoB A.A. u apyrue; non penakuuen Jlynuna B.B.,
000 «IPODA»; AO «M3natenbctBo [IpocBemnienney;

Xumus. 9 kimace/XKypuna A.A., Akimmoneproe oomectBo «M3natensctBo «IIpocBemienue;

Xumus. 9 xknace/Kysnenosa H.E., Tutosa .M., I'apa H.H., O6mecTBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO
«M3narensckuii nentp BEHTAHA-T'PA®y; AknimonepHoe obmectBo «M3marenscTBo [IpocBemenney;
Xumus. 9 kinace/Pymsuruc I'.E., ®enpaman @.1°., Akinoneproe oomectBo «M3narensctBo «IIpocBemieruey;
DNEeKTPOHHBIC MOCOOUS TI0 MPEAMETY:

Xumus (8-9kmacc). BupryansHas nabopatopus (3JIEKTPOHHOE yueOHOE H3aHuE).

Xumusi. MynbTuMeuitHoe yaeOHOoe mocodue HoBoro oopasna. 8 kimace. duck 1, 2, 3.

Xumusg mis Beex -XXI. Pemenne 3agau. Camoy4duTens.

OTtkpbITast XuMus (TIOJTHBIN HHTEPAKTHUBHBIN KypC XHMUH).

BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1. TlpumepHas mporpamMma Mo y4eOHbIM mpeameTam. Xumus. 8-9 kiaccel: M.: Ilpocemenme, 2021.
(CranmapTsl BTOPOTO TIOKOJICHHS).

2. Amrtopckas mnporpamma O.C.I'abpuensiHa, cootBercTBytomas denepaibHoMy [ocymapcTBeHHOMY
o0pa3oBaTeIbHOMY CTaHJIApTy OCHOBHOro oOmero oOpa3oBaHus M JOmylleHHas MUHHCTEPCTBOM
obpazoBanus u Hayku Poccuiickoit denepanuu (O.C.I'abpuensn [Iporpamma kypca xumuu s 8-9 xinaccoB
obmreoOpaszoBarenbHbix yupexaenuit / O.C.I'abpuensu. - M.: Ipoda, 2013r.).

3. Tabpuensn, O.C. Xumus. 8 xiacc: yue0. s oOmeodpazoBarenbHbix yupexaenuit /O.C. 'abpuensn.-2-e
u3a. crepeotun.- M.: Jlpoda, 2013.-286 c.

4. Tabpuensn, O.C. Xumus. 9 knacc: yue6Huk /O.C. I'abpuensn, B.U. Cusornazos, C.A. Cnagkos. -M.:
Hpoda, 2014.-158 c. - (HaBurarop).

5. Tabpuensn, O. C. HacronpHast kHura yuumrens. Xumus. 9 k J.. meroauuyeckoe mnocobue / O. C.
I'abpuensn, U. I'. Octpoymos.- M.: [Ipocda, 2010

6. Tlabpuensn, O. C. Xumusa. 9 kinacc.: KOHTpOJbHblE M TpoBepouHble paboTel K yueObHuky O. C.
I'abpuensna «Xumus. 9/ O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u 1p. — M.: Ipoda, 2009r.

7. Tadpuensn, O. C. U3yyaem xumuio B 9 xi.: munakrtudeckue martepuansl / O. C. I'abpuensH, U. T.
OctpoymoB.- M.: biuk mitoc, 2009r.

8. T'abpmensn, O. C. Pabouas terpans. 9 kx 1. K yueonuky O. C. ['abpuensna «Xumus. 9»/ O. C. 'abpuensH,
A. B. flmykosa. - M.: llpoda, 2012r.

9. Tabpuensn, O. C. Xumusa B TecTax, 3ajmadax, ynpaxHeHusx. 8— 9 ki / O. C. I'abpuensn, H. IL
Bockoo6oiiaukoBa.-M.: [Ipoda, 2009r.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.mon.gov.ru MunucTepcTBo 00pa3oBaHus U HAYKH

http://www.fipi.ru  Tlopran ®UIIM - dexpepanbHblii  WHCTHTYT  [EAArOTHYECKUX  U3MEPCHUMN
http://www.ege.edu.ru TTopran EI'D (uadopmarmonnoit moaaepxku EID)

http://www.probaege.edu.ru Iopran Enunbrit 3x3amMeH

http://edu.ru/index.php denepanbHbIT nopTan «Poccuiickoe 00pa3zoBaHHE»
http://www.infomarker.ru/top8.ntmIRUSTEST.RU - benepanbHbBII HEHTP TECTUPOBAHMUSL.
http://www.pedsovet.org Bcepoccuiickuit  Uurepuer-Ilencoser. http://ru.wikipedia.org/ - cBoOoaHas
SHIUKIIOTICTHS;

http://bio.1september.ru/ http://him.1september.ru/ smextpoHHas Bepcusi TazeTbl «XHUMHSD»;, TOPTAT
(Meroauueckue pa3pabOTKH 115 YpPOKOB XUMHH, IPE3EHTALINN);

http://www.uroki.net - pa3paboTku ypoKoB, CIICHapuH, KOHCIIEKThI, TOYPOYHOE IUTaHupoBanue; http://www.it-
N.rU - c€Tb TBOPYECKUX YUUTEIICH;

http://festival.1september.ru/ - ypoku u npe3eHTanum;

http://infourok.org/ - pa3paboTKu ypoKOB, IPE3eHTAIIHH.

http://kontren.narod.ru - uHpOpPMAIMOHHO-00pa30BATEIBHBIN CAWT Ui TeX, KTO H3y4aeT XUMHIO, KTO ee
MPETo/aeT, U1 BCEX KTO UHTEPECYEeTCs] XUMHUEH.

http://www.alhimik.ru/ - AnxuMuUK OJMH M3 JYYIIMX CAHTOB PYCCKOSA3BIYHOTO XMMH4Yeckoro HMHTepHera
OPHMEHTHUPOBAHHBIN HA YIUTEISI U YUCHUKA, TIPETIOIaBaTe sl U CTY/ICHTA.


http://www.mon.gov.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.probaege.edu.ru/
http://edu.ru/index.php
http://www.infomarker.ru/top8.htmlRUSTEST.RU
http://www.pedsovet.org/
http://ru.wikipedia.org/
http://bio.1september.ru/
http://him.1september.ru/
http://www.uroki.net/
http://www.it-n.ru/
http://www.it-n.ru/
http://festival.1september.ru/
http://infourok.org/
http://kontren.narod.ru/
http://www.alhimik.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3ZOBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJOBAHHUE

AnnapaTtHble cpeicTBa: HOYTOYK, IPOEKTOP;TEIEBU30P.

Menuapecypcsl:

1. Enunble oOpa3oBarenbHbIe pecypchl ¢ caiita Www.school-coolection.edu.ru (eauHoON KOJUICKITHH
00pa3oBaTeIbHBIX PECYPCOB)

CD «Heopranndeckasi XaMUs», H31aTEIBCTBO «Y YUTEIIb)

CD «Oprannueckas XuMHS», U3ATCIbCTBO «YUHTEITb

CD «Oo0mas xumMusi», H3JaTEILCTBO «YYUTEIIb)

CD «Xumust 3JIEMEHTOBY, U34aTCIBCTBO « Y UUTEIIb)»

Xumus. [Ipocsemenne «Heoprannyeckas XxuMus»,. 8 kiacc. (Ha 2-X AUCKax)
Xumus (8-11 kimace). Bupryansnas naboparopus (yaeOHOE IEKTPOHHOE U3/1aHHE)
0D «Xwumus 8-11 xmace», bubmmoTeka 31eKTPOHHBIX HATIISIHBIX TTOCOOHHA.

© 0N k0N

CD Camoyuutens «Xumust 11t Bcex» (8-11 ximace)

10. CD «Xwumus B mkoje. MuHepaabHBIC BEIISCTBAY, JICKTPOHHBIE TECTHI.

11. CD «Xumus 8 ximacc», JJIEKTpOHHOE ydeOHoe u3manwe Jlpoda, MyIbTHMEIUHHOE MPHIOKEHUE K
YMK «Xumus 8 kiacc»

12. CD «TpeHaxxep MO XHMHH, TECTHI JJIs TIOJITOTOBKU K DK3aMEHaM», 2 IIIT.

OBOPYJIOBAHHUE JUISI MPOBEJEHUSI JABOPATOPHBIX, IPAKTUYECKUX PABOT,
NTEMOHCTPALIUN

VY4ebHo-nabopaTopHoe 060pyaoBaHUE

[Tpubop m1st moTydeHus: ra30B JEMOHCTPAIIMOHHBII
[Tpobupka I1X-21- 50

[Tpobupka I1X-14- 50

CriupToBKa 1eMOHCTpPALIMOHHAS

[ratuB mms npodupok 10 rHe3 (moauaT.) - 7
Ha6op Ne 1 B «Kucnote»

Ha6op Ne 1 C «Kucnote»

Ha6op Ne 3 BC «lllemoun»

Ha6op Ne 6 C «Opranndeckue BeIecTBa
Ha6op Ne 7 C «MunepasibHbie yaI00peHHsD
Ha6op Ne 15 BC «I"anorensi»

Ha6op Ne 16 BC «Metaiibl, OKCHIBI»

Ha6op Ne 22 BC «MHaukatopsi»

Ha6op Ne 9BC «O0pasisl OpraHu4ecKuX BEIIECTB.)»
Konba konuueckast 500 mu - 5

CrakaH BBICOKHH ¢ neneHusMu 50 M

Crymnka dapdoposas ¢ mectukom d = 86 mm, Ne3
Jloxka asis CKUraHus BELECTB

[ItatuB nabopaTopHbIi

Craxan ¢apdopoBblii

Yaria BeITapuBaTeIbHAS

Ha6op «Commn»

Habop opranndeckux BemiecTs
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Paznatounblii maTepuan K KoJUIeKIuH «MHHEpalbl W TOpHBbIE MOPOABD» KOMIUIEKT KpHUCTaTNYeCKHX
pEIIeTOK BEIIECTB

HaGop Mozeneit aToMOB U151 COCTaBICHHS MOJICNIEH MOJIEKYIT
Becrel Texanueckue

KoMITIeKT 115t AeMOHCTPAIMOHHBIX OTIBITOB YHUBEPCATbHBIM
HaGop mocy el 1uist XpaHEeHUs! peaKTUBOB

Bymara ¢gunpTpoBaibHas

Epmu asist MBITBS TTOCYIBI

Ha6op pe3nHOBBIX TpyOOK

Habop cTeKJITHHBIX TPYOOK

[TopTpeThl yICHBIX-XUMUKOB

VYyebHo-nabopaTopHoe o6opyaoBaHUE

[TpuGop my1st MOTydeHNs Ta30B JEMOHCTPAIIMOHHBIHA
[Tpobupxka I1X-21- 50

[Tpo6upxka I1X-14- 50

CrupToBKa I€MOHCTPAITMOHHAS

Mratus ans npobupox 10 rue3n (moamsr.) - 7

Ha6op Ne 1 B «Kucnote»

Ha6op Ne 1 C «Kucnote»

Ha6op Ne 3 BC «lllenoun»

Ha6op Ne 6 C «Opranndeckre BemecTBay

Ha6op Ne 7 C «MunepanbHbie yI00peHUsD

Ha6op Ne 15 BC «I"anorenb»

Ha6op Ne 16 BC «Mertainibl, OKCHIBI»

Ha6op Ne 22 BC «MuaukaTops»

Ha6op Ne 9BC «O06pa3iiel OpraHU4eCKUX BEIIECTB.»

Konba konuueckast 500 mu - 5

CrakaH BBICOKHUI ¢ neneHusaMu 50 mi

Crynka dapdoposas ¢ mectukom d = 86 mm, Ne3

JloxKka JUi COKUTraHus BELIECTB

[lItaTuB MabopaToOpPHBIN

Crakan dapdopoBblii

Yarra BeImapuBaTeIbHast

Ha6op «Commn»

Habop oprannyeckux BeniecTs

Paznatounblii maTtepuan K KoJUleKUUd «MuHepallbl U TOpHbIE MOPOIbl» KOMIUIEKT KpHCTaIMYecKhX
pELIeTOK BEIIEeCTB

HabGop mopeneii aToMOB U1 COCTaBIEHUSI MOJIENIel MOJIEKYIT
Bechl Texnnueckue

KoMIinekT as1st AeMOHCTPAIMOHHBIX OTIBITOB YHUBEPCATbHBIH
Habop nocynsl 1151 XpaHeHUs pEaKTUBOB

bymara ¢unsTpoBanbHas

Epuu anst MBIThS TOCYABI

HaGop pe3nHOBBIX TpyOOK

Habop cTexnsaHHBIX TPYyOOK

[TopTpeTsl y4eHBIX-XUMUKOB



HNCITOJIb30BAHUE OBOPYJIOBAHUSA HEHTPA «TOUYKA POCTA»
[udposas madopaTtopust I MIKOILHUKOB IO XUMHH.
Mogens 22 SQR780R:
1. BecnpoBoiHOI MyJIbTUIATUUK 110 XUMHUH.
- JlaT4uK 3J€KTpONPOBOIHOCTH
- Jaruuk pH
- JlaT4uk TemMneparypsl UCCIEAYEMOM CPEMBI.
2. JlaT4WMK OoNTHYECKOM IIIOTHOCTH 525

Ha6op OI'D no xummumu.

HaGop 1o 3akperieHuio TeM 1o MpeMETHBIM 00J1acTSIM OCHOBHOTO O0IIIEro 00pa3oBaHusI.
Bechbl anexTpoHHbIE yueOHbIE

CrnimpToBKa 1abopaTopHast

CreknsHHas najoyKa

[IpoOupxu

CraxaHn BbIcOkHii ¢ HOckoM BH-50

unuHap u3MepuTENbHBIN

[unuHap MEpHBIN ¢ HOCUKOM

NGO WNRE

[[InaTenb-n0kKedKa MOJTUIPOTTUIEHOBAS.

Ha6op peaktusos OI'9
AmomuHwnit

Keneso

uak

Menn

Okcung Menu

OKcux Mardus
OKcul aTIOMUHUSA
Okcu KpeMHus

© Nk~ wd P

CongHas KuclioTa

-
©

Cepnas kucioTta

. I'mppoxcun Hatpust
I'mapokeun kanpuus
Xnopujg HaTpus

e el ol e
> ow e

Xnopuj TUTUS

-
o1

Xnopuj KaibIyst

-
S

Xnopua Meu

-
~

Xnopuj aTrOMAHUS

-
oo

XJopun xenesa
XJI0puJ aMMOHHUS
Xnopun 6apus
Cynbdat HaTpus
Cynbdat Maraus
Cynbdat meau
Cynbdar xenesza
Cynbdat uuHka
Cynbdat aqroMuHUA
CynbdaTr aMMOHUSA

NRNDRNNDRNNRNDND e
NGO R~wWwdE OO

Hurpar xanus



29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
40.
41.
42.
43.
44,

KapOonar Hatpust
KapOoHnat xanbims

I" uapoxapGoHaT HaTpus
Oprodocdar Harpust
bpomun Hatpus

WNonun xanus

Hutpat Gapus

Hutpar xanpuus
HuTtpar cepebpa
AmMmuak

Jlakmyc

®denondranenn
JuctrimupoBaHHas BOJa
MeTunoBslil OpaHKeBbIN
Xopua MarHusl.
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