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HNOACHUTEJBHASA 3AIINCKA

AnantupoBaHHas paboyasi mporpaMMa Mo XMMHUHM COCTaBJI€HA Ha YPOBEHb OCHOBHOTO OOIIETO
oOpa3zoBanus 15 8-9 Ki1accoB, B KOTOPBIX, HAPSAAY C HOPMOTUIIMYHBIMU JETHbMH, 00y4aroTCs JI€TU C
OB3, ocBauBatome AOOII pexomennoBanusie [IMIIK. [{ist 3ToM Tpynmsl geTeil XapakTepHbI 0COObIE
oOpa3oBaTenbHble MOTPEOHOCTH, cHelu(pUKa KOTOPBIX YUUTHIBACTCS MpPH OMNPEICICHUH BHJIOB
JEATEIbHOCT B TEMaTUYECKOM IIIaHUpoBaHUU. B mporpamme yurensl pekoMeHpauuu [IMIIK s
oOyueHus aerell ¢ TPYAHOCTSIMU B 00y4eHHH, O0YCIOBICHHBIMH 3aJIEPKKON TICUXUYECKOTO Pa3BUTHUS
Pa3IMYHOro Xapakrepa.

[IporpamMMma mpenmnonaraeT, yTo ydalldecs € 3aJep)KKOM MCUXUYECKOrO Pa3BUTUS MOTy4aeT
o0Opa3oBaHHe, MOJHOCTHIO COOTBETCTBYIOIIEE MO MTOTOBBIM JOCTH)KEHHUSM K MOMEHTY 3aBEpLICHUS
oOydeHus: 00pa30BaHUIO0 OOYYAIOIINUXCS, HE UMEIOIIUX OTPAHUYCHHH 110 BO3MOXKHOCTSIM 37J0POBBS, B
T€ e Cpoku oOyuenus (8-9 kimaccol).

ApnantupoBaHHas — pabodas  mporpamMma  SBIISICTCS  COCTaBHOM  4YacThl0  OCHOBHOM
oOpasoBaresbHON MporpaMMbl OCHOBHOTO obmiero odpaszoBanusi [ BOY COII noc. Kunenbckuii u
COCTaBJICHA Ha OCHOBaHMM (QelepalbHOil padoyeil MporpaMMbl MO XUMHH Ui OOYYaIOUIMXCS C
3aJIeP’KKON ICUXUYECKOTO PA3BUTHSIL.

AnanTtupoBaHHas pabouas MporpaMma IO XUMUM Uil OOYyYaroIIMXCSl C  3aJepiKKOM
ncuxuueckoro paszpurtus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00I11eT0 00pa30BaHUs MOJArOTOBJICHA HA
ocHoBe denepanbHOr0 rOCYAapCTBEHHOrO0 00pa3oBaTeiIbHOrO CTaHAapTa OCHOBHOIO OOIIEro
obpazoBanus (IIpukaz Munnpocsemienust Poccun ot 31.05.2021 . Ne 287) (nanee — ®I'OC O00),
®denepanbHON aTanTUPOBAHHONW 00pPa30BATEIBLHON MPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs ISt
00y4Yaromuxcsi C OrpaHUYCHHBIMU BO3MOXKHOCTAMU 310poBbs ([Ipukaz Munnpocsemenus Poccuu ot
24 Hos0ps 2022 1. Ne 1025), denepanpHOii pabodeil mporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs 110
yueOHOMY mipeamety «Xumus», deaepanbHON MPOrpaMMbl BOCIIUTAHUS, C YUETOM paclpeesieHHbIX
M0 KJlaccaM TPOBEpsieMbIX TpeOOBaHUW K pe3ynbraraM OocBoeHHs DenepanbHON aganTHPOBAHHON
o0pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs ISl OOYYaIOIIUXCS C 3aJepHKKOU
IICUXMYECKOTO0 pa3BUTHUS U DJIEMEHTOB COJAEP)KAHUS, IMPEICTAaBICHHBIX B YHHBEpPCAIbHOM
komubukatope 1o xumud, KoHuenuuu mpenonaBaHusi ydyeOHOro mnpeamera «XUMHS» B
o0pa3oBarenbHbIX opranu3anusx PO, peanns3yromux ocHOBHBIE 0011e00pa3oBaTeIbHbIE IPOTPAMMBI.

[Tporpamma mo XuMHUM pa3paboTaHa C LEJIbI0 OKa3aHUS METOAMYECKON MOMOINM YUYHUTENIO B
CO3/1aHuU paboyell MporpaMMsbl 0 y4eOHOMY MIPEIMETY.

VYueOHbllt mnpeaMer «XuUMHs» BXOAMT B TNpeAMETHYI0 o001acte «EcTecTBeHHOHay4YHbIE
npeaMeTel». B cucteme ecTecCTBEHHOHay4YHOTO 00pa30BaHUs XUMHUS KaK yuyeOHBIH MpeaMeT 3aHUMaeT
Ba)XHOE MECTO B MO3HAHMM 3aKOHOB NPUPOAbI, (POPMUPOBAHMM HAYYHOM KapTHHBI MHUpA, CO3AaHUU
OCHOBbI XMMHYECKHMX 3HAHHH, HEOOXOAMMBIX JUIsl MOBCEJIHEBHOM JKM3HM, HABBIKOB 30POBOTO M
0e30macHOroO JJIs 4eJOBEeKa M OKpY)Karolled ero cpeiasl obpa3a KM3HM, a TakKe B BOCHUTAHUU
JKOJIOTUYECKON KYJIbTYpPHI.

VYcneumHocTh U3y4eHUs] XUMHM CBSi3aHa C OBJAJICHMEM XHMHUYECKHUM S3bIKOM, COONIO/IEHUEM
npaBwi Oe3omacHOW pabOThl MpPU  BBHINOJHEHUM XMMHMYECKOTO JKCIEPUMEHTa, OCO3HAHHWEM
MHOTOYHCIICHHBIX CBS3€H XUMHUHM C IPYTMMHU IPEMETaMH IIKOJILHOTO Kypca.

[IporpamMma BKJIIOYaeT B ce0s OCHOBBI HEOPraHUYECKOW M OpraHMYecKOd XUMHH. [ IaBHOM
uaeell MporpamMmbl SIBISIETCS CO3JaHHME 0a30BOTO KOMIUIEKCAa OINOPHBIX 3HAHUH 1O XUMHH,
BBIPKEHHBIX B (OpME, COOTBETCTBYIOIIEH BO3pacTy 00y4aroUuxcs U UX 0COObIM 00pa3oBaTeIbHBIM
NoTPeOHOCTSM.

B comepxaHuM JaHHOrO Kypca TMpEACTaBI€Hbl  OCHOBOIOJIAralOlIMe€  XUMHYECKHE
TEOPETUYECKHE 3HAHMs, BKJIIOYAIOIINE H3YYEHUE COCTaBa U CTPOEHMS BEIIECTB, 3aBUCUMOCTU HX
CBOMCTB OT CTpPOEHHUS, NPOTHO3MPOBAHME CBOMCTB BEIIECTB, HCCIENIOBAaHUE 3aKOHOMEpPHOCTEN
XUMUAYECKHX MPEBPAILICHNUI U ITyTel YIpaBIeHNUs UMH B LIEJIAX MOJyUYEHHsI BELIECTB U MaTE€PHUaJIOB.

TeopeTHueckyl0 OCHOBY H3y4Y€HHUS HEOPraHMYeCKOW XHMMHMHM  COCTaBIsieT aTOMHO-
MoJIeKyJsipHoe yueHue, [lepumommueckuit 3akon J[.MI. MeHnneneeBa ¢ KpaTKUMU CBEAECHUSMHU O
CTPOEHHH aTOMa, BUJIaX XUMHUYECKON CBSI3H, 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUUYECKUX PEaKLIUH.



B u3ydyeHun Kypca 3Ha4UTENIbHAS POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY: ITPOBEACHUIO
NPAaKTUYECKHX M Ja0OpaTOpHBIX pPa0OT, OMHCAHUIO PE3YJITATOB YYEHHUYECKOTO HKCIEPUMEHTA,
COOJTIOICHUIO HOPM U TIpaBuII 0€30MMacHON paboThl B XMMHUYECKOU J1a00paToOpHH.

Peanu3anus maHHON mporpaMMbl B Iporecce OOydeHus 1mo3BoiuT oOydwarommumcs ¢ 3IIP
YCBOUTH KIIFOUEBBIE XUMUUYECKHE KOMIIETEHIIUH U IIOHATH POJIb M 3HAYEHUE XUMUU CPEIH IPYTUX HAyK
0 MIPUPOJE.

H3ydeHrne XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOMIMXCS HAYYHOTO MHUPOBO33PEHUS,
OCBOCHMIO OOIIEHAYYHBIX METOAOB (HaONIONEHUE, W3MEpPEHHE, HKCIEPHUMEHT, MOICIUPOBAHUE),
OCBOCHMIO MTPAKTUYECKOT0 MPUMEHEHUS HAYYHbIX 3HAaHUW, OCHOBAaHHOT'O Ha MEXIPEIMETHBIX CBA3SX C
npeametamu  «Okpyxaromuid mMup», «®dusukayn, «buomorus», «l'eorpadus», «Maremartuka» u
(dbopMHUpyeT KOMIIETEHIIMH, HEOOXOAMMBIE JJISl IPOIOJIKEHUsT 00pa30BaHUS B O0JIACTH €CTECTBEHHBIX
HayK.

N3yuenne xumuM CcrnocoOCTBYeT pas3BuTHIO y oOywatommxcs ¢ 3[IP mpocTpaHCTBEHHOTO
BOOOpakeHUs!, GYHKIIMOHATHHON IPaMOTHOCTH, YMEHHUSI BOCIIPUHUMATh U KPUTHYECKH aHAJIM3UPOBATh
MHGOPMALIMIO, TPEACTABICHHYI0O B pPa3iWYHBIX (opMax. 3HAYUMOCTh TpeAMEeTa UIsl pPa3BUTHUS
XKU3HEHHOW KommneTeHuuu oOydaromuxcs c¢ 3[IP 3akiroyaercss B yCBOGHMHM OCHOBBI XHMHUYECKHX
3HAHUN, HEOOXOIMMBIX JUIsl TOBCEIHEBHOM U3HU; HABBIKOB 37J0POBOI0 M OE30IM1aCHOTO Ul YEJIOBEKa
U OKpY’Karollei ero cpezsl o0pas3a sxu3Hu; GOPMUPOBAHUU IKOJIOTUIECKON KYJIbTYPHI.

[Iporpamma oTpaxaeT cojaepkaHHe OOy4YeHHsS NpeAMeTy «XHMHUS» C YUETOM OCOOBIX
oOpa3oBaTenbHbIX MOoTpedbHocTel oOyyaromuxcsa ¢ 3IIP. OBnaneHue yueOHbIM NpeaAMETOM «XHUMHUS»
MIPEACTABIISIET ONMPEEICHHYIO TPYAHOCTh i oOyuatomuxcsa ¢ 3[IP. Oto cBg3aHo ¢ 0COOEHHOCTSIMU
MBICITUTEIIBHON JIEATEIBHOCTH, IEPUOANYECKUMU KOJICOAHUSIMA BHUMAHUS, MaJIbIM 00BEMOM MaMSTH,
HEZ0CTaTOYHOCThIO OOIIEro 3amaca 3HAHUM, MOHMKEHHBIM IO3HABATEJIIbHBIM HMHTEPECOM M HHU3KUM
YPOBHEM pEUYEBOTO PA3BUTHSL.

Jlnsg npeonosieHus TPYIHOCTEH B HM3yUyE€HUM Y4eOHOro mnpeamera «XuMUs» HeoO0Xoauma
ajanrtanus o0beMa M XapakTepa yueOHOro marepuana K MO03HaBaTEIbHBIM BO3MOXKHOCTSM JaHHOU
KaTeropuu OOydYalomMXCs, Y4YeT HX OCOOCHHOCTEH pa3BUTHSA: HCIOJIB30BAHUE AJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€U, TOCTENIEHHOE YCIOKHEHUE U3y4aeMOro MaTepuania.

[Ipy u3ydyeHUH XUMUU HEOOXOJUMO OCYILIECTBISATh B3aUMOJCHCTBUE HAa IOJIMCEHCOPHOU
OCHOBE.

TeopeTnueckuii MaTepruall pEKOMEHAYETCS U3y4aTh B MPOLIECCE MPAKTUYECKON JIEATEIIbHOCTH.
B03MOXHO BBIIETIECHHE OTAEIBHBIX YPOKOB Ha PEIICHHME 3aJad B CBSA3M CO CIOKHOCTBIO AaHAIU3a
Tekcta oOyvaromumucs ¢ 3[IP. Opranuueckoe €IUHCTBO TMPAKTUYECKONM U  MBICIUTEIBHON
JesITeIbHOCTH 00yJaroIuXcs Ha ypoKaxX XUMHUHM CIOCOOCTBYET MPOYHOMY U OCO3HAaHHOMY YCBOEHHIO
0a3UCHBIX XMMHUYECKUX 3HAaHUN U yMmeHud. Oco0oe BHUMaHHE NpPU WU3YYEHUHM XUMUHU YJIEISIETCS
U3YUEHHIO «CKBO3HBIX» MOHATUH U ()OPMHUPOBAHUIO HaBBIKA CTPYKTYPHUPOBAHUS MaTepUaa.

[enu u 3agaun n3y4eHus yueOHOTro npeamera «XuMHs»

OO0ume nenu u3yyeHus yueOHoro npeamera «XuMus» npeacrasieHsl B deaepanbHoii paboyeit
IIporpaMMe OCHOBHOTO 0011ero oopasoBanusi. OHU aKTyalIM3UPOBAHbI C YUETOM HOBBIX MPUOPUTETOB
B CHCTEME OCHOBHOT'0 00111er0 00pa30BaHus, HAIPAaBICHHOCTU O0YYEeHHUsl Ha pa3BUTHE U CAMOPA3BUTHE
JUYHOCTH, (popMmHpoBaHME €€ HHTEIeKTa U o0meld KynbTypbl. OOydeHHE YMEHMIO YUYMTHCS H
MIPOAOIDKATh CBOE 00pa3oBaHHE CAMOCTOSTENBHO B HACTOSIIEE BPeMs SIBISETCS OJHON M3 BaXKHEUIINX
GyHKIUH y4eOHBIX TPEIMETOB, B TOM YUCIE U «XHUMHM.

Hns obyuaromuxcs ¢ 3P, Tak ke, Kak M JUIs HOPMATUBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO OOpa30BaTEIbHYIO IpPOrpaMMmy, JOMUHHUpYIOIIEe 3HAYeHHE MpHUOOpeTaroT
TaKHE LENH, KaK:

dbopMupOBaHUE HMHTEUIEKTYaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO PpEIIEHUH, CIOCOOHOW aJanTUpOBaTbcs K OBICTPO MEHSIOIUMCS
YCIIOBUSIM KHU3HU;

HalpaBJIEHHOCTh OOyYeHHsI Ha CHCTEMAaTHYeCKOe MPUOOIIEHNE YJalIUXCsl K CaMOCTOATEIbHOM
MO3HABATEJILHOM JESITeNbHOCTH, HAyYHbIM W NPAKTUYECKUM METOAaM MO3HaHUs, (HOPMUPYIOLIUM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;



obecrieueHrne  YCIIOBHH, CIOCOOCTBYIOIIMX  MPUOOPETCHHIO  OOYYarOIIMMHCS  OIBITA
pa3HOOOpa3HON JEesATeTbHOCTH, TO3HAHMS M CAMOIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KITIOYEBBIX
KOMITETEHITMH ), UMEIOLTNX YHUBEpPCAIbHOE 3HAYCHUE I Pa3IMUHbIX BUIOB JESATEIbHOCTH;

¢dopmupoBaHue yMeHUIl OOBSICHATh U OLIEHUBATH SBJICHHUS OKPYXAIOIEr0 MUPa Ha OCHOBAaHUU
3HAHUU U OIBITA, MOJIYYEHHBIX IPU U3YUYEHUU XUMUU;

¢dopmupoBanue y oOy4aromuXcss T'yMAaHHUCTUYECKUX OTHOLICHWH, IMOHUMAHHUS LEHHOCTH
XUMHUYECKHUX 3HAHHUM AJIs1 BBIPAOOTKH HKOJIOTHUECKH 1e1eco00pa3HOro MoBeAeHUs B ObITY U TPYIOBOU
JESITeTbHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/I0POBbS U OKPY)KAIOIIEH MPUPOAHOM CpesIbl;

pa3BUTHE MOTUBAIMU K OOYyYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U CaMOBOCIHTaHUIO Ha
OCHOBE YCBOEHHSI OOIIEYEIOBEUECKUX I[EHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY mpoduiis u
HaNpaBJIEHHOCTH JaJbHEHIIET0 OOyUeHHS.

Kypc HanpaBieH Ha pelieHre cleayolux 3a1ad, 00ecneynBalouX peaan3auio JHYHOCTHO-
OpPUEHTUPOBAHHOTO M JAEATEIBHOCTHOTO IMOJIXOAOB K 00ydeHuio xumuu oOyuarommxcs ¢ 3[1P Ha
YpOBHE OCHOBHOTO 00111€Tr0 00pa30BaHUsI:

¢dopMHpoBaHUE MEPBOHAYAIBHBIX CHUCTEMATH3MPOBAHHBIX IPEICTABICHUI O BEHIECTBAX, MX
MpEeBpalICHUSIX U  MPAKTUYECKOM TPUMEHEHHH;, OBJIAJE€HUE TMOHSATHIHBIM anmaparoMm U
CHMBOJIMYECKUM SI3BIKOM XUMHUH;

OCO3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH Kak OOJacTH COBPEMEHHOIO
€CTECTBO3HAHMS, XUMHUECKUX TMPEBPALICHUN HEOPTaHNYECKUX M OPTaHNYECKHUX BEIIECTB KaK OCHOBBI
MHOTUX SIBIIGHUH >KMBOM M HEXHUBOW NPUPOABI; YIIYOJEHHE MPEACTAaBICHHM O MaTepHualibHOM
€IMHCTBE MUDPA;

OBJIAJICHUE OCHOBAMHM XHUMHYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh W
OOBEKTUBHO OLICHMBATh JKU3HCHHBIC CHUTYallMW, CBSA3aHHBIE C XHWMHEH, HaBBIKAMH O€30MaCHOTO
oOpallleHusi ¢ BEIIECTBAMHU, MCIOJIBb3YeMbIMU B IMOBCEIHEBHOM XU3HU; YMEHHEM aHAJIU3UPOBATh U
TUTAHUPOBATh SKOJOTMYECKH OE30MacHOe MOBEACHUE B LESIX COXPAHEHHS 3I0POBBS M OKpYXKArOIIeH
Cpelbl;

dbopMHUpOBaHUE YMEHHI YCTAaHABIMBAThH CBSA3H MEXIY PEajIbHO HAOIIOMAeMBIMH XUMUYECKIMU
SBIICHUSIMU U TIPOIlECCaMH, MPOUCXOISIIMMU B MHUKPOMHUPE, OOBICHATH MPUUYMHBI MHOr000pasus
BEIIECTB, 3aBUCHMOCTh WX CBOWMCTB OT COCTaBa W CTPOCHHUS, a TaKKe 3aBUCHUMOCTh NPUMEHEHUS
BEIIIECTB OT UX CBOWCTB;

nproOpeTeHne OIbITa MCIOIb30BAHUS PA3IMYHBIX METOJO0B M3YYEHUS BEIIECTB, HAOIIONCHHS
3a UX MPEBPAIICHUSIMH NPU MPOBEJCHUN HECIIOKHBIX XUMHUUECKUX SKCIIEPUMEHTOB C UCIOJIb30BaHUEM
JabopaToOpHOTO 00OPYAOBaHUS U IPUOOPOB;

(dbopMHUpOBaHUE TPEACTABICHUH O 3HAUEHUM XUMHYECKOW HAayKW M PEIIEHUH COBPEMEHHBIX
OKOJIOTUYECKUX TMpOoOJieM, B TOM 4YHCIIE B NPEIOTBPALICHUH TEXHOTEHHBIX M JKOJIOTHYECKHX
KatacTpod.

Oco6enHocTH 0TOOpPA M ajanTALMU Y4eOHOT0 MaTepraJa o XuMHHU

OOyuenue yyeOHOMY HpEAMETY «XUMHs» HEOOXOAMMO CTPOUTH HA CO3/IaHUM ONTHUMAJIbHBIX
YCJIOBHH Il YCBOEHHUSI MporpaMMmHoro marepuana oOydaronmumucs c¢ 3IIP. Bonbmioe BHUMaHue
JIOJKHO OBITh yJIeNIeHO 0TOOpYy y4eOHOro Marepuaia B COOTBETCTBHM C MPUHIMIIOM JIOCTYITHOCTH IIPU
coxpaHeHWu oOmero ©6a3oBoro ypoBHS. OH JOMKEH TIO COJAEPXKAHHID U 00beMy OBITh
aJlanTHPOBaHHBIM il oOyvaromuxcs ¢ 3IIP B cooTBeTCTBUM ¢ MX OCOOBIMH 00pa3zoBaTEIbHBIMU
notpebHocTsiMu. Cremayer oOJerdyuTh OBiajieHne maTepuanioMm oOydarommmucs ¢ 3[1P mocpencTBom
€ro JeTajlbHOr0 OOBSCHEHHS C CHCTEMaTHMYECKUM MOBTOPOM, MHOTOKPATHOM TpPEHUPOBKOW B
MPUMEHEHUN 3HAHUH C MCIIOJIb30BAaHHEM MPHEMOB aJTOPUTMHU3AINHI M BH3YaIBHBIX OTOpP, 00yueHUs
CTPYKTYpUPOBAHHUIO MaTepUana.

Bonbiioe 3Ha4YeHWE JUIsS TOJHOIIGHHOTO YCBOGHHWSI Y4eOHOTO MaTephalia MMEeT oIopa Ha
MEXIIpeIMETHBIE CBSI3U BOIIPOCOB, M3y4aeMbIX B JJAHHOM Kypce, ¢ TaKUMHU Y4EOHBIMH IMpeaMeTaMu
kak «['eorpadus», «dPusmuka», «buomnorus». Ilo3Bonsis paccmarpuBaTh OJWH U TOT K€ y4eOHBIN
MaTepual C pasHbIX TOYEK 3PEHHUs, MEXKIPEAMETHbIE CBS3UM CIIOCOOCTBYIOT €ro Jydiiemy
OCMBICJICHHIO, O0JIee TIPOYHOMY 3aKPETUICHHIO ITOTYYSHHBIX 3HAHUH U IPAaKTUIECKUX YMECHUH.

[Tpy MOAroTOBKE K YpOKaM YUUTEINb JOJDKEH MPelycMOTPETh (POPMHUPOBAHUE Y O0yUArOIIUXCS
YMEHUH aHaJTN3UpOBaTh, CPABHUBATH, 0000IATh M3y9aeMblii MaTepHall, TUIAHUPOBAThH IPEJICTOSIIYIO



paboTy, OCYIIECTBIATH CaMOKOHTPOJb. HeoO0XoAMMO MOCTOSIHHO CIEAUTh 3a MPaBHIBHOCTBIO
pedeBoro oopMIIeHHS BBICKa3bIBaHU oOyuatomuxcs ¢ 3[1P.

B cBi3m ¢ OCOOCHHOCTSMHM TIOBEICHHUSI H JIeATEIbHOCTH, oOydarommxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTraHM30BAHHOCTh) HEOOXOIMM CTPOKAUIITNI KOHTPOJIb COOIIOICHUS TIPABHLIT
TEeXHUKU O€30I1aCHOCTH IIPU IPOBEIEHUH Ja00paTOPHBIX PA0OT B XUMHUECKOM KaOMHETE.

IIpumepHbie BuAbI JesTeqbHOCTH oOydarommxess ¢ 3IIP, oOyciioBieHHbIe 0COOBIMU
00pa3oBaTeJIbHBIMU MOTPEOHOCTSIMM M 00ecIeYuBaIOIIHEe OCMbICIICHHOE OCBOEHHE COHAEPKAHNUM
o0pa3oBaHusi N0 nNpeaMeTy «XUMHI»

Copneprxanue BUIOB AedarenbHOcTH oOyuatomuxcs ¢ 3I1P Ha ypokax xuMuum ompenensercs ux
0coObIMH 00pazoBaTelbHBIMU MOTpeOHOCTAMH. [lomumo mmpoko wucnonb3dyemsix B GOIT OO0
o0muX Juig BCeX OOYYAIOIMXCS BHUAOB JEATEIBHOCTH CJIEAyeT YCHJIUTh BHIBI JEATEIBHOCTH,
creun(uYHble JUIs JaHHOM KaTeropuu o0ydaroumuxcs, Mg 00ecreueHHs] OCMBICIEHHOIO OCBOEHHS
coZiepKaHusl OOpa3oBaHMS IO NPEAMETY: YCHUJICHHE IPEAMETHO-IPAKTUYECKOH NEesATEITbHOCTH C
aKTHBU3AlMEH CEHCOPHBIX CHUCTEM; YE€pPEJOBAHUE BUIOB JIEATEIbHOCTH, 3aJECHCTBYIOUIMX pa3IUuYHbIC
CEHCOPHBIE CHCTEMbI; OCBOCHHME MaTepuana C ONOpOH Ha alIrOpUTM; «IIOIIArOBOCTh» B HM3YyYEHUU
MaTepuaga; MCIOJIb30BaHUE JIONOJHUTEIbHON BU3YyallbHOW ONOPbI (IUIaHbl, OOpaslbl, CXEMBbI,
m1a0yIoHbl, onopHble Tadmuipl). s pa3Butus y oOydwatommxcs ¢ 3[IP ymeHus penatb BBIBOIBI,
(opMHpOBaHUS IPAMOTHOTO PEUEBOr0 BBICKA3bIBAaHMS HEOOXOAMMO HCIOJIb30BATh ONOPHBIE CIOBA U
kiunie. Ocoboe BHUMaHUE CIIelyeT YAeIUTh 00YUEHUIO CTPYKTYPUPOBAaHUIO MaTepualla: COCTaBIICHNE
PUCYHOUYHBIX M BepOaJbHBIX CXEM, COCTaBJI€HHME TaOJIML, COCTaBJIEHUE KIacCU(UKAUK C
0003HAYCHHBIMHA OCHOBAHHSIMH JJISI KITACCU(UKAIIMY U HAMTOJHEHNUE X TTPUMEPaMH | JIp.

[TpumepHas TeMaTHuecKas U TepMUHOJIOrHYecKas Jiekcuka coorserctByeT @OIT OOO.

Hnsa oOywaromuxcss ¢ 3IIP cymecTBEeHHBIMU SIBISIOTCS TPUEMBI PaOOTBHl C JEKCHYECKHM
MaTepuajioM 1o npeamery. IIpoBoautcs crenumanbHas padoTa MO BBEJCHHIO B aKTHBHBIM CIIOBaph
00y4aroImuXxcsi COOTBETCTBYIOIIEH TEPMHUHOJIOTHH. V3ydaemMbie TEPMIHBI BBOJSTCS HA TOJIMCEHCOPHOM
OCHOBeE, 00s3aTeIbHa BU3yalbHas MOAJCPHKKA, AITOPUTMBI pabOTHI C ONPEIEICHUEM, OITIOPHBIE CXEMBI
JUIS aKTyaJIu3allii TEPMUHOJIOTHH.

Mecto yyeOHOro npeamera «XuMus» B y4eOHOM ILJIaHe

B cootBerctBUM ¢ @DenepasbHBIM TOCYJApCTBEHHBIM 00Opa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOT0 0011ero oOpa3oBaHusl Y4eOHBIH INpeaMeT «XHUMHUS» BXOIUT B IPEAMETHYIO 00JIacTh
«EcTecTBeHHOHayuUHbIE IPEAMETHI» U SIBISIETCS 00513aTEIbHBIM /ISl U3yUEHUSI.

Y4eOHbIM MJIaHOM Ha €€ u3yueHHe oTBeZieHO 136 ydeOHbIX YyacoB — MO 2 4 B HeJeNo B 8 U 9
KJIaccaX COOTBETCTBEHHO.

Conepxanne yuyeOHOro mnpeamera «Xumus», MpeiacraBieHHoe B dDenepanbHoil paboueit
nporpamme, cootBerctByer PI'OC OO0, pazpadorano ¢ ydyerom DenepanbHO OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO O0ILEro o0pa3zoBaHUs MO y4eOHOMY NpenMeTy «XUMHs,
cooTBeTcTBYeT DenepalibHON alanTUPOBaHHON OCHOBHOM 0Opa30BaTEIbHOM MPOrpaMMe OCHOBHOTO
o01iero o6pazoBaHus 00YUYaAIOIIMXCS € 33aJIePKKON MCUXUYECKOTO Pa3BUTHSL.

AnantupoBaHHas paboyasi mporpaMMa Mo XMMHUU Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
COCTaBJIeHa Ha OCHOBE TPeOOBAHUH K pe3ysibTaTaM OCBOEHHsI OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMBI
OCHOBHOT0 00111ero oopa3zoBanus, npeacrapieHHbIXx B PI'OC OO0, a Takxke Ha ocHOBE (eaepanbHON
paGoueil mporpaMMbl BOCHHMTAaHUS M C Y4ETOM KOHIEMIMU NpenojaBaHUs y4eOHOro IpeaMmera
«Xumusi» B 00pa3oBaTeIbHBIX Opranm3aiusax Poccuiickoit denepanun.

AnantupoBaHHas pabodas mporpamMma HO XUMHM Ja€T NpeICTaBIeHHE O LeNsX, oOImei
cTpaTternu OOydeHHs, BOCIHMTAHHSA U Pa3BUTHUsS OOY4YaIOIIMXCS CpEACTBAMHM Y4eOHOTO MpenMeTa,
yCTaHaBJIMBAeT 0053aTeNIbHOE NMPEIMETHOE COJEpXKaHHe, MPEeIyCMaTpUBACT pacHpeiesieHHe ero 1o
KjlaccaM M CTPYKTYPHpPOBaHUE IO pa3AesaM M TeMaM [pOrpaMMbl MO XHUMHH, ONpEIeseT
KOJIMYECTBEHHBIE u KaueCTBEHHbBIE XapaKTEpUCTUKHU coJiepKaHus, PEKOMEHIYEMYIO
MOCJIEZI0BATEIBHOCTh M3YyYEHUS! XUMHUHU C YUYETOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3EH,
JIOTMKH Y4€0HOro Mpoliecca, BO3paCTHBIX OCOOCHHOCTEH 00yJaroImuxcs, ONpeessieT BO3MOXKHOCTU
mpenMera JUisl peaqu3aldd TpeOOBaHMN K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHON
IporpaMMbl Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHus, a Takke TpeOOBaHUN K pe3yibTaTraM



o0y4eHMs XMMHUH Ha YPOBHE Li€Jel U3y4eHUs MpeMeTa U OCHOBHBIX BUJIOB Y4eOHO-ITO3HABATEIbHOMN
JesTeIbHOCTH 00yYarOIIErocs o OCBOCHUIO y4eOHOTO COJICpKAHMUS.

3HaHUWE XMMUHU CIYKUT OCHOBOW JUId (POPMUPOBAHHMS MHPOBO33PEHHS OOYyUaroIIerocsi, €ro
NPEJCTaBICHUNA O MaTepHaJIbHOM EIMHCTBE MHpA, BAXHYIO POJIb UTPalOT (HOpMUpPYEMbIe XHUMHUEH
IIPEJCTAaBICHUS O B3aMMOIIPEBPAILECHUSAX SHEPTUU U 00 SBOJIIOLMHU BEUIECTB B MPHPOJE, O IMYyTAX
pereHust r100aNbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YHEPIeTUIECKO,
MUILIEBOM U KOJOrMYecKol 6€3011aCHOCTH, MPOOJIEM 3JpaBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH [UIs CaMOpa3BUTUS U (OPMUPOBAHUS KyJIbTYphI
JMYHOCTH, €€ 0011el U (QyHKIIMOHATIbHONW I'PaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUpOBAaHME MBIIUIEHUS M TBOPYECKHUX CIIOCOOHOCTEH OO0ydarommxcs,
HaBBIKOB MX CaMOCTOATENBbHOM y4eOHOW IeATEeNIbHOCTH, SKCIEPUMEHTAIBHBIX U MCCIIEI0BATEIbCKUX
yMEeHUH, HeOOXOAUMBIX KaK B TIOBCEIHEBHON KHU3HH, TaK U B IPOPECCUOHATBHON EATETLHOCTH;

3HAaKOMHT CO CHEIHU(PUKON HAyYHOTO MBILUICHHS], 3aKJIa(bIBAET OCHOBBI LIEJIOCTHOIO B3IJIs/1a Ha
€IMHCTBO MPHPOJBI U YENIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHHM €CTECTBEHHO--
Hay4YHOH IpaMOTHOCTH O0yYaroInXcs;

crocoOCTBYeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOLICHHUS K €CTECTBEHHO--HAYYHBIM 3HAHHSIM, K
IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOIMUYECKOe 00pazoBaHue 00yUyaroIuXCsl.

JlaHHbIE HampaBieHUsT B OOYYCHHHM XHMHUHU OOECIECUMBAIOTCS CIEUU(UKON ComepKaHUs
y4eOHOro npeaMera, KOTOPbIM SBISETCS MEeJarorMyeckd aJalTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HAyKW XMMHH Ha OINPEIECIIEHHOM 3Talle €€ pa3BUTHA.

Kypc XxuMum Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHMs OpPUEHTHPOBAH HAa OCBOEHHE
00y4aroIMMUCS CHUCTEMBl TEPBOHAYAIBHBIX IOHITUH XWMHH, OCHOB HEOPTraHMYECKOW XHMHHU H
HEKOTOPBIX OTJEJIBHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUHU.

CtpykTypa conepKaHusl IPOrpaMMbl 10 XUMUHU c(pOpMHUpOBaHA HA OCHOBE CUCTEMHOTO ITOIX0/Ia
Kk e m3ydyeHuro. CopepkaHMe CKIAIbIBACTCS U3 CHCTEMbI INOHATHM O XMMHYECKOM DJIEMEHTE U
BEIIECTBE M CHCTEMBI IIOHSATHH 0 XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI
[I0 NPHUHLUMILY IOCJIEI0BAaTEIIbHOIO Pa3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX IIPEICTaBICHUN
pPa3HOro YpOBHS:

— @TOMHO--MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUs O CTPOCHUH aTOMa U XUMHUYECKOU CBS3H;

— IpeACTaBJIEHUN 00 AIIEKTPOIUTHUECKON AUCCOIMAIIM BEILIECTB B pACTBOPAX.

Teopernyeckne 3HaHMSA pPACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKH IIOJYYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS IOCIEI0BATEIbHO OT OJHOIO YPOBHS K JIPYIOMY, BBIIOJHSS
(GyHKIMN OOBSICHEHHS M NPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH HPAaKTUYECKOIO
IIPUMEHEHHUS U MTOTYYEHUS U3y4aeMBbIX BEIECTB.

OcBoeHme MporpamMmbl 0 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MTPEICTABICHHUS O XUMHUECKON
COCTABJISIIOLIEN HAYYHOW KAPTHUHBI MHpA B JIOTHUKE €€ CUCTEMHOM MPUPOJIbI, HEHHOCTHOTO OTHOIIECHUS
K HAYYHOMY 3HAHMIO U METOJaM ITO3HAaHMs B HayKe. M3ydeHHne XMMUU IIPOUCXOAUT C IIPUBJICUYECHUEM
3HAHUU U3 paHee U3yYeHHBIX y4eOHbIX NpeaMeToB: «Okpyxaromuii Mupy, «buonorus. 5—7 kinacce» u
«®Dusuka. 7 Kmacey.

[Ipn u3yyeHHM XUMHUHM NPOUCXOAUT (OPMUPOBAHHE 3HAHUN OCHOB XMMMUYECKON HAayKH Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOH IEATENIbHOCTH YeJIOBEeKa W KaK OJHOTO M3
KOMITOHEHTOB MUPOBOI KyJIbTYphI. 3ajjaua yueOHOro MpeMeTa COCTOUT B OpM

HUPOBAHUU CHUCTEMBI XHUMHWYCCKUX 3HAHUH — BaXHEHUIITHNX q)aKTOB, HOHS[TI/If/i, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHHM, TOCTYIHBIX 0000IEHII MUPOBO33PEHUYECKOTO XapaKTepa, sA3blka HAyKH,
B HpI/IO6H_[eHI/II/I K Hay4YHbIM MCETOJaM IMO3HAHUA MPU HU3YYCHHUU BCIICCTB U XUMHUUCCKHX peaKHI/II\/II, B
(hopMHPOBAHUY U PAa3BUTUU MO3HABATENIFHBIX YMEHUN U UX IPUMEHEHUH B y4e€OHO-TI03HABATEIbHON 1
y4e0HO-HCCIIeIOBATEIbCKON  JIeATENbHOCTH, OCBOEHHMHM TMpaBwi 0Oe30macHoro oOpaiieHus ¢
BEIIIECTBAMH B [TOBCETHEBHOM JKU3HU.



[Ipy u3ydeHMn XUMUM Ha YpPOBHE OCHOBHOTO oOmIero oOpa3oBaHUs BaXKHOE 3HAUYEHUE
npuoOpenu Takue ey, Kak:

— (opMUpOBaHHE HHTEIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOW K CamMo00pa3oBaHUIO,
COTPYTHUYECTBY, CaMOCTOSITEIIPHOMY MPHHSITHIO PEIICHUH, CIIOCOOHOW aJanTUpPOBAThCS K OBICTPO
MEHSOLUMCS YCIIOBUSIM YKU3HU;

— HampaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYecKoe MpuoOlmeHne oOyJyaromuxcs K
CaMOCTOSITENIbHOM TO3HABATEIbHOM NEATEIbHOCTH, HAyYHBIM METOJaM IO03HaHUs, (HOPMHUPYIOLIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUMU;

— o0ecrieueHue YCIOBUH, CHOCOOCTBYIOUIMX MPUOOPETEHHUIO OOYYalOUIMMHKCS  OIbITa
pa3HOOOpa3HOW [eATeIbHOCTH, IO3HAHMSI M CaMOIIO3HAHHWA, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHITHH ), UMEIOIINX YHUBEPCATBHOE 3HAYCHUE JJIS PA3IMYHBIX BUIOB JEATCILHOCTH,

— ¢opMupoBanue oo1el (YHKIIMOHATLHOM U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSCHATh W OLICGHWBATH SIBICHHUS OKPYXKAIOMIETO MHpA, HCIOIb3YyS 3HAHUS M OIBIT,
MOJIy4YEHHBIE MPU U3YyYCHUH XUMUHU, IPUMEHATH UX MPU PEIICHUHU MPOOJIEeM B MOBCEIHEBHOM KHU3HU U
TPYAOBOM IESITENBHOCTH;

— (dopmupoBaHue y OOy4arOHmMXCSd T'YMAHUCTUYECKUX OTHOIICHUN, MOHUMAHUS I[EHHOCTH
XUMHUYECKHUX 3HAHUU JUTSI BBIPAOOTKU IKOJIOTHYECKH IIeTIECO00Pa3HOTO MOBEICHHUS B OBITY U TPYJAOBOU
JeSTeIbHOCTH B LIETISIX COXPAHEHUS CBOETO 37I0POBbS  OKPYXKAIOIIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBAIMH K OOyUYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCIIMTAHHUIO HA
OCHOBE YCBOEHHS OOIIEYEIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY mpoduiis u
HaIpPaBJICHHOCTHU JaJIbHEUIIETO 00yUSHHS.

OOmiee 4McIO YacoB, OTBEACHHBIX [UIsI M3yYEHUS XMMHHU Ha ypPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 gaca B Helenio), B 9 kinacce — 68 4acos
(2 yaca B HEEIIO).

COJEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHayaJbHbIEe XUMHUYECKHE MOHSITHS

[Ipenmer xumun. Ponb XUMUM B )KU3HH 4YelOBeKa. XMMUS B CUCTEMe HayK. Tena u BeliecTsa.
@dusnueckue CBOWCTBA BEIIECTB. ATperaTHOe COCTOsSHUE BemecTB. [IoHsATHE 0 MeToqax MO3HAHWS B
xumud. Yucteie BemecTBa 1 cMecu. CrocoObl pa3ieneHus: cCMeceu.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE JeMeHThl. CHMBOJIBI XUMHYECKUX 3JIeMEeHTOB. [IpocThie n
CIIO’KHBIE BEIIecTBa. ATOMHO-MOJIEKYIISIPHOE YUeHHE.

Xumudeckas (opMmyrna. BalleHTHOCTh aTOMOB XHMHYECKUX 3JIEMEHTOB. 3aKOH TOCTOSHCTBA
cocraBa BeniecTB. OTHOcHTENbHAs aTOMHasi Macca. OTHOcUTENbHAsT MOJNEKyIsipHas macca. MaccoBast
JOJIsT XUMHYECKOTO DIIEMEHTA B COSTUHEHHH.

KonnuectBo BemectBa. Monb. MonspHas macca. B3auMocBsi3b KOMMYeCTBa, MacChl M 4YMCIa
CTPYKTYPHBIX €IMHHUII BemecTBa. Pacu€rel mo hopMyiiaM XUMHUYECKHX COCTUHCHHM.

duznyeckue 1 XUMUUYECKUE SABICHUS. XUMUYECKasl peakius U e€ Mpu3Haku. 3aKOH COXPaHEHUs
MacChl BEIIECTB. XWMHUYECKUE ypaBHeHHs. Kilaccupukanus XUMHUYECKUX peaknuid (COeTHHEHUS,
pa3noXKeHus, 3aMeIleHus, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW TMOCYAOW, MpaBUiIaMH paboThl B naboparopuu U MpuéMaMu
oOpareHus ¢ 1abopaTopHBIM 000PYIOBAaHUEM, U3YyUEHUE U ONMHCaHNE (PU3UIECKUX CBOWCTB 00pa3IloB
HEOPraHMYECKUX BEIIECTB, HaOMroAeHNe (u3ndeckux (IJIaBJICHHE BOCKA, TasHUE JIbJla, pACTUPAHUE
caxapa B CTyIIKe, KUTICHUE W KOHJCHCAIWS BOJbI) U XUMHUYECKHX (TOPCHHE CBEUH, NMPOKATUBAHUE
MEIHOW MPOBOJOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) sIBIEHUH, HAONIOJACHHE W OIMKCAHUE
MPU3HAKOB TMPOTEKaHUS XUMHYECKMX peakluui (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpHOMU
KHCIIOTHI C XJIOpUAoM Oapus, pasznoxkeHue ruapokcuna meau (II) mpu HarpeBaHuu, B3auMoOEHCTBUE
xkene3a ¢ pactBopom cosi Meau (1), u3ydenne cnocoOOB paszieneHus cMecel: ¢ TOMOIIBI0 MarHUTa,
¢buIbTpOBaHUE, BBIMAPUBAHUE, AUCTUIULSIMS, XpoMarorpadus, MPOBEIECHUE OUYMCTKHA TMOBAPEHHOU



COJIM, HAOJIIOJIEHWE U OIHCAaHUE pPEe3yJbTaTOB IMPOBEIEHUS OMBITAa, WUTIOCTPUPYIOLIETO 3aKOH
COXPAaHEHHUs MACChl, CO3/JaHUE MOJIETIEN MOJIEKYJI (IIAPOCTEPKHEBBIX ).

BasxHeiilnue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3znyx — cmecp razoB. CocrtaB Bo3ayxa. Kuciopox — 371€MEHT M NpPOCTOE BELIECTBO.
Haxoxpaenue xuciopoga B mpupone, (pusmueckre M XUMHUYECKHE CBOICTBa (peaklHH TOPEHHS).
Oxcupnpl. IIpumenenune kucinopona. CrocoObl mosiydeHUs Kuciaopoja B jaboparopuu U
npoMebliieHHOcTH. KpyroBopor kuciopona B mpupoae. O30H — amioTpomHas MoAUDUKAIMS
KHUCJIOPOJIA.

TemnoBoit  3ddekT XUMHUYECKOW peakuud, TEPMOXMMHYECKHE YpaBHEHHs, 0JK30- U
SHIOTEPMUUYECKHE peakUuU. TOIIMBO: yrojib U METaH. 3arps3HEHUE BO3/1yXa, YCUIIEHUE TAPHUKOBOTO
a¢dekra, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — anemeHT u mpocrtoe BemiecTBo. Haxoxkienue BogopoJa B npupoje, puandeckue u
XMMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOOBI NonydeHust. Kuciotsl u conu.

Mounsipabiii 00bEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BOAbL. Boma kak pactBopurens. PactBopel. Hacelmennesle u
HEHACBIIICHHbIE pacTBOPBL. PacTBOpUMOCTh BeHIeCTB B BojAe. MaccoBas J0Ji1 BELIECTBA B PacTBOPE.
Xumuueckue cBorcTBa Boabl. OcHOBaHus. Poilb pacTBOPOB B MpUpOJE€ M B JKU3HU YeEJIOBEKA.
Kpyrosopot Bobl B ipupoae. 3arpsa3HeHue NpupoaHbiX BoJ. OXpaHa U OUMCTKA PUPOIHBIX BOJI.

Knaccupukanus Heopranmdeckux coemuHeHuid. Okcunbl.  Krnaccmdukamuss  OKCHIOB:
coneoOpa3ymoiirue (OCHOBHBIE, KUCIOTHBIE, aM(doTepHble) M HeconeoOpasyromme. Homenknatypa
okcu0B. Du3nyecKne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHre okCcuaoB.

OcHoBanus. Knaccudukanus OCHOBaHWN: MIENOYM M HEPACTBOPUMBIE  OCHOBAHWUS.
Homenkmarypa ocHoBanuil. ®Dusznueckne © XUMHYECKHE CBOWCTBA OCHOBaHUHU. [lomydeHue
OCHOBaHMH.

Kucnorsl. Knaccuduxanus xucnor. Homenknatypa kucnor. dusmueckue U XUMHYECKHE
cBorictBa Kucnor. Pan akrusnoctu mertamuioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenknarypa coneil. @u3nueckrue U XuMuieckue cBoiictsa coseil. [lonydyenue comneit.

I'eneTnueckas cBsI3b MEXKIy KJIaCCAMH HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJeNieHHe COJep:KaHus KHUCIopoJa B BO3/AyXe, MOJydeHHe, coOupaHue,
pacrio3HaBaHME€ U HW3Y4YEHHE CBOICTB KHCIOpOJa, HAONIO/JIEHHE B3aUMOJICHCTBUS BEILECTB C
KHCIIOPOJIOM W YCIIOBUSI BO3HHKHOBEHHSI W TMPEKpalleHUs TOpeHHs (Tmoxapa), O3HaKOMIIEHHE C
oOpa3aMi OKCHUJIOB M ONMCAHHWE UX CBOICTB, MOJIyue€HUE, cOOMpaHUE, paclio3HABaHUE U H3y4EHUE
CBOWCTB BOAOpOAa (ropeHue), B3auMonelcTBHe Bojopoga ¢ okcuaoM weau (II) (Bo3moxkHO
WCIIONb30BaHUE BHUACOMATEpPUATIOB), HaOMIOeHHE OO0pa3loB BEIIECTB KOJIMYECTBOM 1 MOJb,
UCClIeIoBaHHE OCOOEHHOCTE pacTBOPEHUS BEILECTB C PA3JIMYHOM pacTBOPUMOCTBIO, IIPUTOTOBJICHUE
pacTBOpPOB € OMPEACIEHHON MAacCOBOW JOJIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOJIECHCTBUE BOBI C
MeTaiaMu (HaTpueM M KajbIlieM) (BO3MOXXHO HCIOJb30BAaHUE BUCOMATEPHANIOB), HCCIEIOBAaHUE
o0pa3lo0B HEOPraHUYECKUX BELIECTB pa3JNYHbIX KJIAccoB, HAONIOJAEHHE W3MEHEHUS OKpacKu
WHJMKATOPOB B pacTBOpax KHUCIOT W IIeNoued, m3ydeHue B3zaumosneirictBus okcupa menu (II) c
pacTBOPOM CEpPHOM KHCIOTBI, KHCIOT C METaUlaMHM, pPEaKUHh HEUTpalM3aluuu, II0Iy4YeHue
HEpPAaCTBOPUMBIX OCHOBAaHMH, BBITECHEHME OJIHOIO METAJUIa JPYIMM M3 pacTBOpa COJM, PELICHHE
JKCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe «BakHeuIre KJacchl HEOPraHUYECKUX COCIUHEHUIN».

Ilepuoanyeckuit 3axkoH u Ilepumoamyeckass cucreMa XuMu4yeckux diemenros /. H.
MenneneeBa. CtpoeHue aTomMoB. XuMH4YecKasi CBfA3b. OKHCJIANTEIbLHO-BOCCTAHOBHUTEIbHbIE
peakuuun

[TepBbie TOMBITKK KiIacCU(PUKAMM XUMHUYECKHX 3JIeMEHTOB. [loHATHE O Tpymmax CXOMHBIX
3J€MEHTOB (ILIEJIOYHBIE W HIEJIOYHO3EMEIbHBIE METAJIbl, TajJOre€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUIPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux 3neMeHToB 1. M. Menneneesa.
Koportkonepuoanast u pnmuHHonepuoanast popmsl [leproanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB
J. W. Meunneneesa. Ilepuoasl u rpynnbl. DU3HYECKUN CMBICH IOPSAAKOBOIO HOMEpAa, HOMEPOB
IIEPUO/IA U TPYIIIBI 2JIEMEHTA.



Ctpoenne atomoB. CoctaB aToMHBIX sifep. M3orombl. DnekTpoHbl. CTPOCHHE 3JIEKTPOHHBIX
o0otouek aToMoB TiepBbIX 20 XuMHUecKux 31eMeHToB llepuoanueckoii cucremsl Jl. 1. Menzaeneena.
XapakTepuCTUKa XUMHYECKOr0 3JIEMEHTa MO ero mojoxkeHuto B llepmoamueckoir cucreme J[. .
Meneneesa.

3aKOHOMEPHOCTH H3MEHEHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METaJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB I10 FPYIIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u lleprognyeckoil CUCTEMbl XMMUYECKHUX 3JIEMEHTOB IS
pa3BuTHUA Hayku U npakTuku. [[. 1. MeHneneeB — yu4€HbIN U rpaXkJaHUH.

Xumuyeckas cBsi3b. KoBaseHTHas (MojsipHas U HEMOJSIpHAs) CBSI3b. DJIEKTPOOTPUIATEIBHOCTh
XUMHUYECKUX IEMEHTOB. VIOHHAs CBS3b.

Crenenb okucienus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipoiiecchl oKkucaeHus u
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 0Opa3lioB BEIIECTB METAIOB U HEMETAIJIOB, B3aUMOJIEHCTBUE THAPOKCUIA IIMHKA C
pacTBOpaMu KHUCJIOT U ILIEJIOYEH, MPOBEICHUE OIBITOB, WILTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEaKluil (frOpeHue, peakuu pa3ioKeHus, COSTUHEHHUS).

Meoswcnpeomemmnnie ceasu

Peanuzanus MeXnpeIMeTHbIX CBI3el IPU U3YyYEHUU XMUMHUH B § KJacce OCYLIECTBISETCS Yepes
WCIIOIB30BaHUE KaK OOIIUX ECTECTBEHHO--HAYYHBIX TOHSTHH, TaK W TOHATHM, SBJISIOMIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX [PEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO--HAyYHBIC TOHATHS: HAYIHBIA (PaKT, THIOTE3a, TEOpHs, 3aKOH, aHAIU3,
CUHTE3, KJIacCHU(PHUKAIus, IePUOAUIYHOCTb, HAOIIOIEHUE, IKCIEPUMEHT, MOJICIHUPOBAHUE, H3MEPEHHUE,
MO/IETIb, SIBJICHUE.

®usuka: Marepus, aTroM, DBJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIBI,
PaJMOaKTUBHOCTH, MOJICKYJIA, AIEKTPUUICCKUH 3apsil, BEIIECTBO, TEJIO0, 00BEM, arperaTHOe COCTOSTHUE
BEIIECTBA, a3, PU3NYECKUE BEIIMYUHBI, €AMHULIBI U3MEPEHUs, KOCMOC, TIaHeThl, 3BE3/1b1, COIHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATbl, TOPHBIE MOPOJIBI, MOJIE3HBIE HCKOMAEeMBbIE,
TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHU4YecKasi peaKkius

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux sneMeHToB 1. M. Menneneesa.
Crpoenue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHHUHU CBOWCTB XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kallhsl, KaJlbLMS M HMX COEAUHEHUHM B COOTBETCTBUU C IIOJOKEHHUEM DJIEMEHTOB B
[Iepnonnueckoi cucteMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BUIbl XUMHUYECKOW CBSA3M. [HUNBl KPUCTAIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKOW CBSI3H.

Knaccudukanus 1 HoMeHKIaTypa HEOPraHWYECKUX BEUIECTB. XUMUYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIIMXCA K Pa3IMYHbIM KJaccaM HEOpPraHWYECKUX COEAUHEHHI, TEeHETHYecKass CBS3b
HEOPraHUYECKHUX BEIECTB.

Knaccudukanuss XMMHUYECKUX PEAKIUN IO Pa3IuYHbIM MpU3HAKaM (10 YUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TETIOBOMY Y(PQEKTy, M0 M3MEHEHHIO CTETICHEeH OKHCIICHUS
XUMUYECKUX JJIEMEHTOB, M0 OOPAaTMMOCTH, TI0 YYACTHIO KaTaau3aTtopa). DK30- U DHIOTEPMHUYECKHE
peaKkiy, TePMOXUMHUYECKUE YPABHEHHUS.

[Tonsite o ckopoctn xumudeckod peakiuu. [loHsitTue 006 0OpaTUMBIX W HeoOpaTHMBIX
XUMHUYECKUX peakuusax. [[oHATHEe O TOMOTEHHBIX M IeTeporeHHbIX peakuusx. [loHsTue o kartanuse.
[Tonste 0 XMMUYECKOM paBHOBeCHU. DAKTOPHI, BIUAIONINE HA CKOPOCTh XUMHUYECKOW PEaKINH U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENTbHO-BOCCTAHOBUTENIBHBIC ~ PEAKIIUU,  DJICKTPOHHBIA  OallaHC  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBlIeHHE YPAaBHEHHM  OKUCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peaKkIuii ¢ KCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OayiaHca.



Teopust SIEKTPOJUTHYECKON AUCCOIUALMM. OJIEKTPOJUTHI M HEDIECKTPOJUThL. KaTHOHBI,
aHUOHBL. MexaHu3M AMCCOLMAIIMU BEIIECTB C Pa3IUYHbIMM BHJIAaMH XUMHUYECKOH cBsizu. CTeneHb
nucconuanui. CHIIbHbIE U c1a0ble 37eKTPOIUTHI.

Peaknmu woHHOTO OOMEHAa. YCIOBHS TPOTCKAHUS pEaKUWid HOHHOTO OOMEHa, TOJHBIC H
COKpallléHHbIE HOHHBbIE YypaBHEHHUs peakuuil. CBOICTBAa KHUCIOT, OCHOBAaHMUW W COJIEH B CBETE
MIPEJICTABICHU 00 AIIEKTPOIUTHYECKON nucconmanuu. KauecTBeHHbIe peakiuu Ha HOoHEL. [loHsTHE O
TUPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJLIOB
u HeMerawioB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpWJA HATpHs), HCCICIOBAaHUE
3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEakIy OT BO3IACHCTBUS Pa3IMUHBIX (PAKTOPOB, UCCIIEIOBAHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MpoOIlecca AUCCOIMAIMKM KUCIOT, IIENo4Ye U coiiel
(BO3MOYKHO MCIIOJIB30BaHHME BHUJIEO MATEpUANIOB), IPOBEICHUE OINBITOB, WILIIOCTPUPYIOIIUX ITPU3HAKU
MPOTEKaHUs peaKuil HOHHOTO oOMeHa (0O0pa3oBaHHE OCajJKa, BbIIEJICHHE ra3a, 00pa30BaHUE BOJBI),
OMBITOB, WJUIIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX pEaKIui (ropeHue,
peaKuuu paslioKEHUs, COCNMHEHHUs), pPAClO3HaBaHHE HEOPraHUYECKUX BELIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKIIUN HAa MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTaibl M MX coeJHHEHUS

OOmias xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE CTEIEHU
okucienusa. CTpoeHne U (PU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJlOreHOB. XHMHYECKUE
CBOMCTBa Ha ImpuMepe xjopa (B3aUMOJEWCTBHE C METAJUIAMM, HEMETaulaM{, LIEI0YaMH).
Xnoposogopon. CossiHas KHUCIIOTa, XUMHUYECKHE CBOMCTBA, MOTy4YeHHe, TpuMeHeHue. JlelicTBue xiopa
1 XJIOPOBOJIOPO/1a HA OPTaHK3M ueloBeKa. BaxkHelme XJ10pyuibl U UX HaXOXKACHHUE B IIPUPOJIE.

O6mass xapakrtepuctuka ds1eMeHTOB VIA-rpynmbel. OCOOEHHOCTHM  CTPOEHHUSI aTOMOB,
XapaKkTepHbIe CTEeTeHU oKucieHus. CTpoeHue u (PU3NYeCcKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa
U cepbl. AMIOTpomHbIE MOIU(MUKAIMM KHUCIOpOAa U cepbl. XHUMHUYECKHE CBOICTBa CEpBHI.
CepoBonioposi, cTpoeHHe, (PU3MUECKUe U XUMHUYECKUE cBOicTBa. OKCHIBI Cephbl KaK MpPEACTaBUTEIN
KHCIOTHBIX OKcuoB. CepHas KucIoTa, (QU3MYECKHMe U XUMHYECKHe CBOWcTBa (00mue Kak
MPECTaBUTENS Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE PEaKIMW, JIeKAIIHNe B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOco0a MOoTydeHus cepHOM KUCIOTHL. [IpuMenenue cepHoil kucinoTel. Coiu cepHOn
KHMCIIOTHI, KaUeCTBEHHAsl peakius Ha cynbdar-noH. HaxoxaeHue cepsl U €€ COeAMHEHHUI B MPUPOJE.
XUMUYECKOe 3arpsi3HEHUE OKpYXKaIolel cpeiapl COCOUHEHUSMHU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIOCOOBI €T0 MPEI0TBPAIICHHUS.

OO6mass xapakTepucTuka »d1eMeHTOB VA-rpymnmbel. (OCOOCHHOCTH CTPOCHHUS  aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMs. A30T, pacpOCTpaHEHUE B MpUpoJie, PU3NUECKUEe U XUMHUUYECKUE
cBoiictBa. KpyroBopoTr azora B mpupoae. AMMHAaK, ero (QHU3MYECKHe M XUMHUYECKHE CBOICTBA,
noxydyeHue u npuMenenue. Conu aMMOHUS, UX (PU3UYECKHE U XMMHYECKHUE CBOMCTBA, MPUMEHEHHE.
KauecTBeHHass peakiuss Ha HMOHBI aMMOHHs. A30THas KHUCIOTa, €€ TMOoJydeHue, (U3NYECKUE U
XUMHUYECKHE CBOMCTBa (00IIMe Kak TMpeACTaBUTENs Kjacca KHUCIOT U creuuduyeckue).
Hcnonb30BaHne HUTPATOB M COJIEHl aMMOHHS B KayeCTBE MHUHEpalIbHBIX yI0OpeHHil. XumMudeckoe
3arpsi3HEHUE OKPYXKAroIled Cpelbl COSAUHEHUSIMHU a30Ta (KUCIOTHBIE J0XK/HU, 3arps3HEHUE BO3/yXa,
nouyBsl U BojoéMoB). Docdop, amnorponHsle Moaudukanuu dochopa, Gusnueckue U XUMUYECKHUE
ceoiictBa. Okcua docdopa (V) u dochopnas kuciora, GU3NYECKHE U XUMUYECKHE CBOWCTBA,
nonydenue. Mcnonp3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPSHHIA.

O6mas xapaktepuctuka ds1aeMeHTOB [VA-rpynnel. OcCOOEHHOCTHM CTpPOEHHUSI aTOMOB,
XapaKTepHbIC CTENEHU OKUCICHHs. YTJIEpOJd, aUIOTPONMHbIE MOAU(PUKALMU, PACHpPOCTpAHEHUE B
npupojie, puuyeckue W XUMHYECKHE CBOWMCTBa. AjcopOmus. KpyroBopoT yriepojga B TpHUpOJE.
Oxcunsl yriepoja, ux (u3MUeckne M XUMHYECKHE CBOWCTBA, JEWCTBHE HA >KMBBIE OPraHU3MBEI,
MOJTydeHUEe W TPUMEHEHHE. ODKOJOTWYECKHE MpOOJIeMbl, CBs3aHHbIE ¢ OkcuaoMm yriepona (IV),
TUIOTE3a II00AbHOTO MOTEIIICHHS KIMMaTa, MapHUKOBBINA d((eKT. YronpHas KUCIOTa U €€ COH, X
¢u3nueckue M XUMHYECKHE CBOMCTBa, MojyuyeHue M npuMmeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHKI. Vcnons30BaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
X03siiCcTBe.



[lepBoHayanbHbIe TOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KaK O COEOTUHEHUSIX yriiepoaa (MeTaH,
9TaH, OTUJIEH, alleTWIEH, 53TaHOJ, IJIMIEPUH, YKCyCHas Kuciora). llpupoanble HCTOYHUKHU
YTJIEBOJIOPOIOB (YToJib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHl WX TepepadoTku (OCH3UH), UX POJIb B
OBITY M TPOMBIIUIEHHOCTH. [ToHATHE 0 OMOTOTMYECKN BaKHBIX BEILIECTBAX: JKUPAX, OCJIKAX, YIIIEBOAAX
— W UX POJM B JKM3HM YeJOBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPraHW4yeCKHUX
COCIMHECHUM.

Kpemuuii, ero ¢pusnyeckue u XUMUYECKUE CBOMCTBA, MoylyueHHue U mpuMeHenue. CoeMHeHus
KpemHus B mpupozae. OOmme mpencrasienus o0 okcuae kpemuus (IV) um kpemMHHEBOH KHCIOTE.
Cunukatel, UX UCIOJIb30BAaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxkHeilue CTpouTenbHble MaTeprabl:
KepaMHuKa, CTEKJO, LIeMEHT, OeToH, xene300eToH. I[IpoGiembl 6e30MacHOr0 HMCHOIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B MIOBCEAHEBHOM )KU3HH.

Xumuueckuii IKcnepumenm:

u3yueHne oOpa3loB HEOPraHMYECKUX BEHIECTB, CBOWCTB COJITHOM KHCJIOTHI, MPOBEICHHE
KAueCTBEHHBIX pEaKIUi Ha XJIOPHA-UOHBI U HAOJIOJEHHE NPU3HAKOB HX MPOTEKaHHUS, OIBITHI,
oTpaxkaromue (pU3MUECKue W XUMHUYECKHE CBOWCTBA TaJIOTEHOB M HMX COEAMHEHHH (BO3MOXKHO
UCIOJIb30BAaHHUE BHJIEOMATEPHANIOB), O3HAKOMJIEHHE C oOpa3namMu XJOPUJOB (TaJOr€HUIOB),
O3HAaKOMJIEHHE C of0pa3namMu ceppl U €€ COEOUHEHUSIMU (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEpPHANIOB),  HaONIOJIeHWe  Tpolecca  OOyrnmuBaHUs — caxapa  MOJ — JIeHCTBUEM
KOHLEHTPUPOBAHHON CEpHOM KHUCIIOTBI, M3y4Y€HUE XHMHUYECKUX CBOWCTB pPa30aBIEHHON cepHOU
KHCIIOTHI, MPOBEJACHHE KAueCTBEHHOW peakuuu Ha Cyab(haT-uOH U HAONIOJCHHE MpU3HaKa &
MPOTEKaHMs, O3HAKOMIJICHHE C (DU3MYECKHMMH CBOWCTBAMH a30Ta, (ocdopa W MX COCIMHEHUI
(BO3MOKHO HCIIOJIb30BaHHUE BHUJEOMAaTEpHanoB), oOpa3laMu a30THBIX U (GOCPOPHBIX YAOOpEHUH,
[oJlyueHue, coOupaHue, paclio3HaBaHUE U U3Y4YE€HHE CBOWCTB aMMHaKa, [POBEJACHHUE KAaueCTBEHHbIX
peakuuii Ha UOH aMMOHHMS U (hocdaT-HOH U M3yYyeHUE MPU3HAKOB UX MPOTEKaHUs, B3aUMOICICTBHE
KOHLEHTPUPOBAHHON a30THOW KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJb30BAaHUE BUIEOMATEPUAJIOB),
M3Y4YeHHE MOJeNell KPUCTAIUIMUECKUX pemEToK anMasa, rpadura, ¢ynnepeHa, 03HAKOMIICHHE C
IIPOLIECCOM  a/ICOPOLIMM  PAacCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM
MPOTUBOTa3a, MOJy4YeHHe, COOMpaHHe, pACIO3HABAHME U H3YYCHHE CBOWMCTB YIJIEKUCIIOTO rasa,
MPOBEACHUE KAYECTBEHHBIX pEaKlUid Ha KapOOHAT M CHJIMKAT-UOHBI M HM3YyUYCHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C  MPOAYKIMEH  CWIMKATHOM  TMPOMBINIJIEHHOCTH,  pEIICHUE
JKCIIEPUMEHTAIIBHBIX 337a4 110 TeMe «BakHeHre HeMeTaJlIbl U UX COETMHEHUS.

MeTaJuibl M UX COeIMHEHUS

OO0miast XxapaKTepUCTHKAa XMMHUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU HX IOJOKEHUS B
Ilepuoguueckoit cucreme xumuueckux 3nemeHToB J[. M. MenneneeBa u crpoenus atoMoB. CTpoeHue
MeTaJlJIOB. MeTayuinyeckas CBsSI3b U MeTalInyecKasi KpUCTAIINYecKas peleéTKa. DIeKTPOXUMUUECKUN
psan HampsbKeHUW MeTayuioB. Du3nueckue M XHUMHUYECKHe CBoOMcTBa MeTaysioB. OOiue crnocoObl
MoJiydyeHus: MeTasuioB. [IoHsATHE 0 KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT KOPPO3HH.
Crnnagsl (CTallb, 9yT'YH, JIOPATIOMUHUMN, OpOH3a) M UX MPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[[lenounbie MeTamibl: moJioxkeHue B Ilepuoanueckoi cucreme xumuyeckux snemeHToB 1. U.
MeneneeBa, CTpoeHHUE MX aTOMOB, HaxoxKJeHue B npupoje. Ousznueckne u XUMHUYECKHE CBOWCTBA
(Ha mpumepe HaTpusi U Kaiusi). OKCUIBI U TUAPOKCUIBI HaTpusi U Kanus. [I[puMeHeHHe MIeTOYHbIX
METAJUIOB U UX COCIMHEHUM.

[IeroyHO3EMENBbHBIE METAJUIBl MarHUil M KajbLUi: NosioxkeHue B Ilepmoandeckoil cucreme
xumuueckux dneMeHToB JI. M. MenzaeneeBa, CTpoeHHE HX aTOMOB, HAXOXIECHHUE B IPUPOJE.
dusnyueckrue U XMMUIECKHE CBOMCTBA MarHus M KaJiblusa. BaxkHeimme coeTMHEHUsT KaabIus (OKCHI,
THJIPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.

Amomunuil: mnonoxenune B Ilepuonnueckoir cucreme xumudeckux oanementoB . .
MenpeneeBa, CTpOEHHE aTOMa, HaxOXAeHUE B Ipupoac. Pu3MUeCKHEe U XUMHYECKHE CBOMCTBA
aTFOMUHUSI. AM(OTEPHBIE CBOMCTBA OKCHIA M TUIPOKCHIA AITFOMUHUS.

Kenezo: nonoxenne B Ilepuoanueckoit cucreme xumuueckux snementoB Jl. M. Menneneena,
CTPOEHHE aToOMa, HaXOXJIECHHE B Npupoje. Ou3nyecknue U XMMUYECKHE CBOMCTBa xkene3a. OKCHIpl,
ruapokcuabl u conu xenesa (I1) u xenesa (I11), ux cocras, cBOICTBa U TOTyYEHHE.

Xumuueckuii IKCnepumMeHm:



O3HaKOMJIEHHE ¢ oOpa3lamMi METaJUIOB U CIUIaBOB, MX (PU3MUYECKHMMH CBOWCTBAMH, U3y4€HHE
PE3YNIbTaTOB KOPPO3HH METaNIOB (BO3MOXKHO HKCIIONIH30BAaHUE BHICOMATEPUAIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHUS OKCHUJIA KAJIbLIUS U HATPUsS C BOAOW (BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUATIOB),
HCCTIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, IIpollecca TOpPEHHUs jKelle3a B KUCIOpoAe (BO3MOXKHO
WCIOJIb30BaHNE BHUIEOMATEPHUATIOB), NPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEaKIUil Ha HOHBL:
Marusi, KajabIus, ATFOMUHIS, ITMHKA, xkene3a (I1) u xenesa (I1I), menu (II), HaGnrogeHne u onucanue
MIPOLIECCOB OKpAlIMBaHUS IUIAMEHW MOHAMH HATpUsl, Kajdus M KajblHs (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCICNIOBAaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATIOMHHHS W THIPOKCH]IA
LMHKA, PEeLICHNE SKCIIEPUMEHTANIbHBIX 33/]1a4 110 TeMe «BakHeline MeTauibl U UX COSIUHEHUS.

XuMHUS U OKPYKAKOIIAs cpeaa

BemectBa u marepuanbl B MOBCEIHEBHOM »KU3HM 4YeloBeka. be3omacHoe HCIONIb30BaHUE
BELIECTB U XUMUUECKHX peakiuii B ObITy. [lepBas moMoIIb MPH XUMUYECKHX 05KOTaX M OTPaBICHUSX.

XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIeH cpenbl (mpeaenbHas JOMYCTUMAas KOHIIEHTPALIHs
BemecTs, ganee — [1/1K). Ponb Xxumun B penieHnn SKOJI0THYECKUX TTPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUaJbl).

Meoswcnpeomemmnnie ceasu

Peanu3anust MeXIpeIMETHBIX CBSI3eH MPU U3YYEHUU XUMUH B 9 KIlacce OCYIIECTBISIETCA Yepes
WCIIONB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSITHH, TaK U TOHSATUH, SBISIOMIUXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OOmue ecTeCTBCHHO-HAYYHBIC TOHSATHS: HAYYHBIH (akKT, TUIIOTE3a, 3aKOH, TEOpHUsS, aHAIIU3,
CUHTE3, KJIaccu(HUKaIus, IepUOAUYHOCTb, HAOMIOIEHNE, YKCIIEPUMEHT, MOJICTIUPOBAaHUE, U3MEPEHHE,
MO/JICTIb, SIBJICHUE, TAPHUKOBBIN (D (PEKT, TEXHOTIOT S, MATEPHAIIBI.

®duzuka: Marepusi, aroM, DSIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUI, H30TOIIbI,
PaINOAaKTUBHOCTh, MOJIEKYJa, AICKTPUUECKUN 3apsij], MPOBOJIHUKH, MOTYIPOBOAHUKU, AUIEKTPUKH,
(OTO’IEMEHT, BEIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHUE BEIIeCTBa, ra3, pacTBOp,
PacTBOPUMOCTb, KPUCTAUIMYECKAsI PEIIETKA, CIUIaBbl, (PU3MUYECKUE BEIIUMYUHBI, €AMHHUIIBI H3MEPEHUS,
KOCMHUYECKOe IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunre3, apixaHue, Ouochepa, IKOCHUCTEMa, MHHEpaIbHBIC YIOOPCHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPOJIbI, MOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O XHMMHHU HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHUA

JJUYHOCTHBIE PE3YJBbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS IPOTPAMMbI OCHOBHOTO OOIIIET0 00pa30BaHUs JOCTHTAKOTCSI
B X0A€ O6y‘~I€HI/Ifl XUMHUHN B COIUHCTBEC y‘IC6HOI>i nu BOCHI/ITaTeJ'II)HOI\/JI JCSATCIIBHOCTU B COOTBETCTBHUU C
TPAIUIIMOHHBIMH POCCUHCKUMH COIMOKYJIBTYPHBIMH W JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH,
NPUHATHIMU B OOLIECTBE IMpaBWJIaMH M HOPMaMu TIIOBEJACHHUS U CIOCOOCTBYIOT IpolieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHSI U COITUATTU3AIIUH 00 YUJaAIOIIIUXCSL.

.HI/I'—IHOCTHBIG peSy_]’IBTaTBI OTpa)KaIOT TOTOBHOCTH O6y‘-IaIOH_[I/IXC$[ pYKOBOHCTBOBaTI)CH CI/ICTeMOﬁ
MO3UTHUBHBIX I[CHHOCTHBIX OPHCHTAIIMA M PaCIIUPEHHE OMBITA JCATSIILHOCTH Ha €€ OCHOBE, B TOM
YyCIIe B YACTH:

1) naTpruoTHYECKOro BOCUTAHMS:

LICHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYyYHOMY
HACJIC/INI0, TIOHMMAaHUS 3HAYCHUS XHMHUYECKOH HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBA,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(pOpMAIMEed O MEPEIOBbIX MAOCTIKCHHUSIX M OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSIX 00 yCTPOMCTBE MUpa U
00I1eCTBa;

2) rpaskKIaHCKOT0 BOCTIMTAHUSI:



IPEACTABICHUS. O COLMAIBHBIX HOPMax M MpaBUIaX MEXJIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTUBE, KOMMYHHMKaTUBHON KOMIIETEHTHOCTH B 00I1IeCTBEHHO II0JIE3HOM,
y4eOHO-HMCCIIEeJ0BATENbCKOM, TBOPYECKOW W JAPYrMX BHIAX JAEATENbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOi COBMECTHOH JESITEIbHOCTH NpPU BBINOJHEHUH YYEOHBIX, MO3HABATEIBHBIX 3a/ad,
BBIMOJIHEHUM XHMHUYECKUX OKCIIEPUMEHTOB, CO3JAAHUU Y4YEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIOHMMAHUIO W B3aWMOIIOMOIIM B TIPOLIECCe 3TOW Y4eOHOH JAEATENbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE IIOBEICHUE M IIOCTYIIKUM CBOMX TOBApHILEH C MO3ULUU HPABCTBCHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHHUs IOCIEACTBUMI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMUYECKOW PEAKIUH, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH M COCTaBIAIOIIME OCHOBY JUISl ITIOHUMaHUsA CYLIHOCTH
Hay4HOH KapTHHBl MHpa, IpPEICTaBIE€HUs OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTUS IPUPOIbI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOIHOMN CPElOH, O POJIU XMMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHBBI, HAlpPaBICHHBIE Ha IIOJy4CHHE HOBBIX 3HAaHUM 10 XUMUH,
HEOOXOAUMBIE sl  OOBSICHEHUS HAONIOAaeMbIX MPOIECCOB M SBICHMN, I03HABATEIILHOM,
MHGOPMALIMOHHON M YMTATEeNIbCKOM KYJbTYpPbl, B TOM YHCJE HABBIKOB CaMOCTOSITEIbHOM pabOThI C
Y4eOHBIMH TEKCTaMH, CIIPAaBOYHOW JIMTEPATypod, JOCTYIHBIMH TEXHHYECKUMH CpPEICTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOT U

UHTEpeC K OOYYEHHI0O M IO3HAHMIO, JII0O03HATENBHOCTb, TOTOBHOCTb M CIOCOOHOCTH K
caM000pa3oBaHMIO, IMPOEKTHOM M UCCIENOBATEIbCKONH JESATEeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIEHHOCTU U YPOBHS O0y4YEHUS B ajbHEHIIEM;

4) ¢popMuUpOBaHHUSI KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIECHMS K CBOEMY 3J0POBbIO, YCTAHOBKHU Ha
3JI0pOBbIIl 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUN U HENPUSATHE BPEIHBIX MPUBBIUEK (YHOTpeOsIeHus
QJIKOTOJIsl, HAPKOTHKOB, KYpEHMs), HEOOXOAMMOCTH COOJIOJIeHUsT TpaBuUi 0€30IIaCHOCTU MpuU
O0palleHnU ¢ XUMUYECKUMHM BEIIECTBAMU B OBITY U peaJIbHOM KHU3HH;

5) Tpy/10BOT0 BOCIUTAHUS:

HHTEpeC K MPaKTUUECKOMY U3YUEHHUIO TpodeccHii u Tpya pa3IMyHOro pojaa, yBaKeHHUE K TPYyAY
U pe3yibTaTaM TPYIOBOH JEATEIBHOCTH, B TOM YMCJIE HA OCHOBE NPHUMEHEHUS IIPEAMETHBIX 3HAHUI
10 XMMMHU, OCO3HAHHBIA BIOOp MHIMBUAYAJIbHOW TPAEKTOPUU MPOJODKEHUS 00pa3oBaHMs ¢ yUETOM
JUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH,
YCIEIHOM MpodhecCHOHANIbHOW JesITeIbHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTh
a/JlanTHPOBaThCs B MPo(eccHoHAIbHOM Cpefie;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUS:

9KOJIOTMUYECKH 1IeJIECO00pa3HOe OTHOILIEHHE K MPUPOAE KAaK HCTOYHMKY >KM3HU Ha 3emIe,
OCHOBE €€ CyIEeCTBOBAHHUS, MOHMMAaHUE IIEHHOCTH 3J0poBoro M Oe3omacHoro oOpas3a »XHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DPM3MUYECKOMY U NCHUXUYECKOMY 3/I0pPOBBIO, OCO3HAHUE
LIEHHOCTH COOJIO/IEHUS] MpaBWJl OE30MacHOr0 MOBEACHUS NpU padoTe C BEIIEeCTBAMU, a TAKKE B
CUTYalMsX, YTPOKAKOLIUX 340POBBIO U KU3HU JIFOJIEH;

CIOCOOHOCTH NPUMEHSTh 3HaHMA, MOJyyaeMble NpU HM3YYEHUM XMMUH, JJs peUleHus 3ajad,
CBSA3aHHBIX C OKPY’KAIOIEW NMPUPOJHOM CPENOH, IS MOBBIIICHUS YPOBHS DKOJIOTUYECKON KYJIbTYpHI,
OCO3HAHMA TIO00AJLHOIO XapaKTepa HKOJOTHUECKUX NpoOjeM M MyTell UX pelleHHs MOCPEICTBOM
METOJIOB XMMHH, SKOJIOTMUYECKOrO MBINUICHHS, YMEHUSI PYKOBOJICTBOBAaThCS MM B IO3HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON MIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMETHBIX pPE3YyJNbTAaTOB BBIACIAIOT 3HAYUMbIE I (HOPMUPOBAHMS
MHPOBO33PEHHUs OOIleHayYHbIe MOHATHS (3aKOH, TeOopus, NPHUHLHUI, TUNOTe3a, (GakKT, CUCTEMa,
IpoIecc, HKCHEPUMEHT U JIPYroe.), KOTOpPbIe MCIIOJNB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpenMeTax U IMO3BOJISIIOT Ha OCHOBE 3HAHUM M3 3THUX MpeaMeToB (OPMHUPOBATh IMPEICTaBICHHE O
LEJIOCTHOM Hay4yHOM KapTUHE MHpa, W YHUBEpCalbHble YyueOHble [eiicTBUsA (IIO3HaBaTENIbHBIE,
KOMMYHHMKATHBHBIEC, PpEryJISITHUBHBIE), KOTOphle oOecneunBaroT (OopMHpOBaHHME TOTOBHOCTU K
CaMOCTOSITETbHOMY IIJIAHWPOBAHUIO U OCYILECTBICHUIO YU€OHOH 1eATeIbHOCTH.

Io3HaBaTebHBIE YHMBEPCAIbHBIC YUeOHbIE 1eHCTBHS



ba3oBble Jlornueckue AeicCTBUA:

YMEHHS UCIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHUHW 3HAHUI: PacKphIBATh
CMBIC XMMHUYECKUX MOHATUHN (BBIIEIATh UX XapaKTepHbIe MPU3HAKU, YCTaHABIMBATH B3aMMOCBS3b C
JIPYTUMH TIOHATHSIMH), WCIOJB30BATh TOHSATHUS JUISI OOBSCHEHHS OTICIbHBIX (DAKTOB W SIBICHHIA,
BBIOMpATh OCHOBAHMSI W KPUTEPUHM JUIS KIACCU(PUKAIUU XUMHUYECKHX BEIIECTB M XUMHYECKHX
peakiuii, ycTaHaBIUBaTh MPUYHMHHO-CIICJICTBCHHBIC CBSI3U MEXKIY OOBEKTaMH HW3YYCHHUS, CTPOUTH
JIOTUYECKUE pacCykIeHUs (MHIYKTUBHBIC, AEIyKTHUBHBIC, [0 AaHAJOTWHU), JeNlaTh BBIBOABI H
3aKITIOYCHUS;

yMEHHE MPUMEHSATh B IMIpoliecce IO3HAHHUS MOHATUS (IpPEeaIMETHbIE U MeETalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCHOJb3yeMble B XHUMHUH, HpeoOpa3oBbIBaTh LIUPOKO
MPUMEHSIEMbIE B XHMHH MOJICJIbHBIC MPEACTABICHUS — XUMHYECKHH 3HAK (CHMBOJ JJIEMEHTA),
XuMuueckas (GopMmyna U ypaBHEHHUE XMUMUYECKOW peakluu — MpU pelIeHUH y4eOHO-TT03HABATEIbHbBIX
3ama4, ¢ y4€TOM STUX MOJCIBHBIX MPEICTaBICHHUIA BBISBIATH M XapaKTEPU30BaTh CYIIECTBECHHBIC
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XMMUYECKUX PEaKUUi, BBISBIATH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBCHHBIC CBS3M M TPOTHBOPEYUS B HM3y4aeMBIX MpoOIeccax u
SIBIICHUSIX.

Ba3oBble nccienoBaTebcKue 1elicTBUS:

YMEHHE UCIOIB30BaTh MOCTABJICHHBIC BOMPOCH B KaUeCTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
KAaueCTBE OCHOBHI JUIsi (DOPMHPOBAHHS THIIOTE3bI IO TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYKJICHUU;

npuoOOpeTeHUEe ONbITa MO IUIAHUPOBAHHMIO, OPTAaHU3AIMH W TPOBEICHHUIO YUCHHUECKUX
SKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM IHpOIEcca, CAMOCTOATENBHO MPOTHO3MPOBATh €r0
pe3yabTar, (HopMyaHMpoBaTh OOOOINEHHS W BBIBOABI IO pE3yJIbTaTaM IPOBEIEHHOTO OIIBITA,
UCCIIEIOBaHMS, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ undopmanmeii:

yYMEHHE BBIOMPATh, aHAJTU3UPOBATH M HHTEPIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX BHAOB U
dbopM TmpencTaBieHHs, MOMy4aeMyl0 H3 pa3HBIX HMCTOYHHKOB (HAYYHO-TIOMYJSApHAs JHTEparypa
XUMHUYECKOTO COJIep KaHMsI, CIPABOYHbIE TMOCOoOUs, pecypchl VHTepHETa), KpUTHYECKH OLIEHUBATH
MPOTHBOPEUYNBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHE TPHUMEHSTHh Pa3MyHble METOJbI W 3alpoChl MPH IMOHCKE W 0TOOpe uMHpopManuu u
COOTBETCTBYIOIINX JAHHBIX, HEOOXOJIUMBIX JUIS BBITOJIHCHUS YYEOHBIX W TO3HABATEIIBHBIX 3a/1a4
omnpeAenéHHOro THIA, NpUOOpeTeHHe ombiTa B 00JaCTH  HCIOJNB30BaHMUS HMH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHWE KYJIbTYpOW AaKTHBHOTO WCIOJB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (OpMY MpeAcTaBleHuss WH(OpMaILIUU
¥ WUTFOCTPUPOBATH pellaeMble 3a7add HECJIOXKHBIMH CXEMaMH, JAWarpaMMaMH, IPYTUMH (opMaMu
rpaduKu U UX KOMOMHAIUSMU;

YMEHHE WCIOJh30BaTh M AaHAJIM3UPOBATh B IIpolecce YYeOHOH W HCCIeI0BATEIhCKOU
JEeSTeNbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO XO34iCTBAa M TPaHCIOpTa Ha
COCTOSIHUE OKPYKAOIIEH MPUPOTHON CPEIbI.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ eliCTBHUS:

yYMEHUS 3a7aBaTh BOMPOCH (B X0Ji¢ nuagora u (WIM) IUCKYCCUM) MO CYIIECTBY 00CYKIaeMoit
TeMBI, (HOPMYIUPOBATH CBOU MPEUIOKESHHSI OTHOCUTEIHHO BHIMIOTHEHUS MIPEIJIOKEHHON 3a/1a4H;

YMEHHS TPEJCTABNIATh MMOJTYYCHHBIE Pe3y/IbTaThl MO3HABATEIBHON JEATEILHOCTH B YCTHBIX
MUCBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIlUI0 PE3yNbTaTOB BBIMOJIHEHHS] XUMUYECKOTO IKCIEPUMEHTA
(JtabopaTopHOTO OIBITA, JIAOOPATOPHOW PabOTHI TO HCCIEAOBAHUIO CBOWCTB BEMIECTB, YYEOHOTO
IIPOEKTA);

YMEHHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEIILHOW U
HCCIIeIOBATENLCKON NIeATEIHHOCTH MPHU PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Y4€Ta OOIINX
WHTEPECOB M COTJIACOBAHUS TO3UIUH (0OCYXIeHHUs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI,
KOOpJUHAIIMS COBMECTHBIX JIEHCTBUH, OMpENeleHHe KPUTEPUEB MO OICHKE KayecTBa BHIOJTHEHHOU
paboThI U ApyTHE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:



YMEHHME CaMOCTOSITEIIBHO ONPENENATh LENH JAEATENbHOCTH, IIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIILHOCTh, BEIOMpPATh Hamboee
s dexTuBHBIC CIOCOOBI pelieHusT y4eOHbIX W MO3HABATEIbHBIX 3a7a4, CAMOCTOSTEIIBHO COCTABISITh
UM KOPPEKTUPOBATh IPEUIOKECHHBIM AJITOPUTM JECUCTBUH IIPU BBINOJIHEHUM 33JaHUN C y4ETOM
IIOJy4YeHHUs HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PpEaKUusAX, OLEHHUBATh
COOTBETCTBHUE IIOJIyUEHHOI'O PE3YyJIbTaTa 3asiBICHHOM €M, YMEHUE HCII0JIb30BaTh M aHAIU3UPOBATh
KOHTEKCTBI, ITpeIJIaraéMble B YCIIOBUU 3aJaHU.

HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pe3yabTaToOB IO OCBOEHHUIO  O0s3aTEIBHOIO  COJAEpIKaHUs,
YCTQHOBJIEHHOTO  JIaHHOM  (QenepanbHOi  paOouell  mporpaMMmoi,  BBLAEISIOT:  OCBOEHHBIE
00yJaroIuMUCs Hay4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI ACHCTBHM, crieu(HUecKue s MpeaMETHON
obnactn «XuUMHUS», BUIBl JEATEIBHOCTH IO IOJyYEHHIO HOBOIO 3HAHUs, €ro HWHTEpIpeTaluH,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHIX.

K koH1y 00yueHus B 8 kiacce npeiMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH y O0YJAIOIIUXCS YMEHUIL:
® PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHATUH: aTOM, MOJIEKYJIa, XUMUYECKUI DJIEMEHT,

IIPOCTOE BELIECTBO, CIIOKHOE BEILIECTBO, CMECh (OJHOPOJHAS M HEOAHOPOJHAs), BaJIEHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasl J10Ji1 XMMHUYECKOIO 3JIeMEHTa B COEAMHEHUH, MOJISIPHBIA OOBEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJIb, DJIEKTPOOTPULIATEIIBHOCTb, CTEIEHb OKUCIICHHs, XHMHUYECKas peaklus,
KJIacCU(pUKaLMsg peakUuil: peakluy COEAUHEHUs, PEaKLUU DPA3JIoKEHUs, PEaKlUu 3aMelleHus,
peakiuu oOMeHa, 3K30- U SHAOTEPMHUUECKUE PEAKLIUH, TeII0BOH >PQeKT peakiuu, s11po aToma,
AJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOMTallb, paguyc aToMa, XMMHUYECKasl CBs3b, HOJSpHAs U
HENoJIIpHasl KOBAJICHTHAs CBsA3b, MOHHAs CBA3b, MOH, KaTUOH, aHHOH, PacTBOp, MaccoBas A0
BelllecTBa (MIPOIICHTHAs! KOHIIEHTpAIUsl) B PaCTBOPE;

® MJUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHUX IMOHITHM U NPUMEHATH ITH MOHATUSA IIPU
OIMCAaHUU BELIECTB U UX NIPEBPALLECHUN;

® UCMOJNB30BaTh XHWMHYECKYI0 CHMBOJIUKY JUIsI COCTaBJeHHs (OpPMYJ BEIIECTB W YpaBHEHHH
XUMHYECKUX PEAKIIUI;

® OMpeneNniTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHUSAX, CTENEHb OKHCICHMS
9JIEMEHTOB B OWHApHBIX COECIUHEHUSX, NMPUHAUIEKHOCTh BEIIECTB K OINpPEAeTIEHHOMY KiIaccy
coeuHEeHMH o ¢opMysiaM, BUJ XUMUYECKOW CBSA3M (KOBaJIEHTHasl U MOHHAsl) B HEOPraHUYECKUX
COEIMHEHUSX;

e packpbiBath cMmbica [lepuoanueckoro 3akona /. 1. MenaeneeBa: J€eMOHCTPUPOBATH MOHUMAHUE
MEePUOJNYECKON 3aBUCHUMOCTH CBOMCTB XHMMHUYECKHX JJIEMEHTOB OT HX IIOJIOKEHUS B
Ileproguueckoii cucreMe, 3aKOHOB COXPaHEHMsI MacChl BELIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHMUsI, 3aKOHa ABOTaJipo;

® ONUCBHIBaTh M XapakTepus3oBaTh TabmuuHyo (opmy Ilepuoandeckoit cHUCTEMBI XUMHYECKUX
9JIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpymma)» u «mobouHas noxarpymnmna (b-
rpymnna)», Majble U O0Nbllne NepUoibl, COOTHOCUTh 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B TaOJIHIIe
«Ilepnonnyeckas cucrema xumuueckux osneMmeHTtoB JI. M. MenneneeBa» ¢ 4MCIOBBIMU
XapaKTepUCTHKAMHU CTPOEHHSI aTOMOB XMMMUYECKHUX JJIEMEHTOB (COCTaB W 3apsj sjapa, oOruiee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHNE UX 10 dJIEKTPOHHBIM CJIOSIM);

e iaccu(UUUPOBATh XMMHUYECKUE DJIEMEHTHl, HEOPraHUUYECKHE BEIIECTBA, XUMHUYECKHE PEeaKIUu
(M0 4MCITy ¥ COCTaBY YYacTBYIOLIUX B PEaKLMU BEIIECTB, IO TEIUIOBOMY 2h(DEKTY);

® XapakTepu3oBaThb (ONHUCHIBATh) OOIIME XHWMHUYECKHE CBOWCTBA BEIECTB PA3IUYHBIX KJIACcCOB,
MOATBEPK/1asi OMHCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peaKLuii;

® [IPOTHO3UPOBATH CBOWCTBA BEILECTB B 3aBUCUMOCTH OT MX KAUECTBEHHOT'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSAX;

® BBIYHCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYKO Macchl BEIIECTB, MAacCOBYIO JOJIO
XUMHUYECKOr0 3JIeMEeHTa MO (opMyse COEIMHEHHs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHHIO XUMUYECKOM peaKkIuy;



IPUMEHATh OCHOBHBIE ONEpAlMM MBICIUTEIBHON AEATENBHOCTH — aHAJIU3 U CHHTE3, CPaBHEHHE,
00o00111eHne, cucTeMaTH3altIo, KIacCU(UKALMIO, BbISBICHHE IPUYMHHO--CIIEJICTBEHHBIX CBSA3EH —
JUIS M3YYEHUs CBOWCTB BEIIECTB M XHMHUYECKUX PEAKIMM, €CTECTBEHHO-HAYYHbIE METOJbI
MI03HaHUs — HaOJI0IeHUE, U3MEPEHNE, MOIEIIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbI U MBICICHHBII);
ClIeZIOBaTh MpaBWJIaM TOJb30BAHUSA XMMUYECKOH MOCYIOH M J1aOOpaTOpHBIM 00OpYJOBaHUEM, a
TaKKe MpaBHJiaM OOpAIICHUs C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBITOIHEHUIO
71a00paTOPHBIX XMMHMYECKHX OIBITOB IO MOJIYYEHHIO M COOMpPaHMIO Tra3000pa3HbIX BEILECTB
(Bomopona M KHUCIOpOZAA), HPUTOTOBJIEHHMIO pAcTBOPOB C OINpPEAEIEHHOM MaccoBOW aoiel
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh M MPOBOJUTb XUMMYECKHE HSKCHEPUMEHTHI 110
pacro3HaBaHUIO pAcTBOPOB IIEJIOYEH M KHUCIOT C IIOMOLIBIO HHAMKATOPOB (JIAKMYC,
(dheHondTanenH, METHIIOPAHXK U JPYTHE).

K koniy o0yuenus B 9 Kiaacce npeiMeTHbIE pe3yabTaThl Ha 06a30BOM YPOBHE JOJKHBI OTPAXKaTh

c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHMX MOHSTHM: XUMUYECKUA HJIIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, AaHWOH, TMPOCTOE€  BEIIECTBO,  CJIOXKHOE  BEIIECTBO,  BaJEHTHOCTD,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCJICHUS, XUMHUYECKas peakiusi, XUMUYecKas CBS3b,
TEIIOBOK 3 (}EeKT peakuuu, MOJb, MOJISPHBIA 00BEM, PACTBOP, AICKTPOIHTHI, HEIIECKTPOJIHTEHI,
AJICKTPOJIMTUYECKAS JIUCCOIMAIIMS, PEaKIMd HWOHHOro OOMEHa, KaTalu3aTop, XUMHUYECKOE
paBHOBecHe, OOpaTHMbIE ¥ HEOOpATUMBIC PEaAKIIMH, OKUCIUTEIHPHO-BOCCTAHOBUTEIIBHBIC PEaKIINU,
OKHCJIUTENNb, BOCCTAHOBUTEIb, OKHCJICHHE W BOCCTAaHOBJICHHE, a/UIOTPOINHS, aM(OTEpHOCTD,
XUMUYECKas CBS3b (KOBAJICHTHAs, MOHHAS, METAIUTMYECKAs ), KpUCTAJUTMYECKasl PEIIETKa, KOPPO3Hs
METaJUIOB, CILIaBbl, CKOPOCTh XUMHUUYECKOW pEaKIUu, IpeaesbHO fonyctuMmas konuentpauus [TIJIK
BCIIECTBA;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUM U MPUMEHSTHb 3TH MOHITHUS MPU
ONMCaHUM BELIESCTB U UX MPEBpaICHU;

WCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OpPMYJ BEIIECTB W ypaBHEHUI
XUMHYECKUX PEAKIIUI;

ONpEACNsITh BAJICHTHOCTh W CTENEHb OKUCICHHS XHUMHUYECKHUX DJIEMEHTOB B COCIUHEHUAX
pPa3IMYHOTO COCTaBa, IMPUHAUICKHOCTh BEIIECTB K OINPEACIEHHOMY KIJIACCY COEAUHEHUN 10
dbopmynaM, BUJ XUMHUUYECKOW CBS3U (KOBaJCHTHAs, MOHHAs, METaJUIMUECKasi) B HEOPTaHUYECKUX
COCMHEHMSX, 3aps] MOHA MO XMMHYECKOH ¢opMmyle, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COSAMHEHUH, TUIT KPUCTAITHYSCKON PEeIETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTth cMbicn [lepuoamueckoro 3akona JI. M. MeHneneeBa M JEMOHCTPUPOBATH €ro
MMOHMMAaHUE: OIMCHIBATh M XapakTepu3oBaTh TaOnuuHyto ¢opmy Ilepuoandeckoit cucTeMbl
XUMUYECKUX DJIEMEHTOB: pa3iinyaTh MOHATHUS «TJIaBHas moarpynmna (A-Tpynma)» U «mododyHas
noarpynna (b-rpynma)», manble W OONbIIME TEPUOABI, COOTHOCUTH OO0O3HAUEHUS, KOTOpHIE
MMEIOTCSI B TEPUOAMYECKON TabnuIle, C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB U 3apsll Aapa, 001ee YUCIIO IEKTPOHOB U paCIpeIeIeHUe UX o
AJIEKTPOHHBIM CJIOSIM), OOBSACHSITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB U UX
COEIMHEHMH B Mpejiesax MaJIbIX MEPUOAO0B U IIaBHBIX MOATPYII C Y4ETOM CTPOCHHS UX aTOMOB;
KJIaCCU(PUITUPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUYECKHE PEaAKINH
(IO YUCITy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY (D (}eKTy, Mo N3MEHEHUIO
CTETIEHEH OKUCIICHUS XUMUYECKUX JJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOMIME U CHENU(PUUIECKHE XUMHUYECKHE CBONCTBA MPOCTHIX H
CJIOKHBIX BEIIECTB, MOJATBEPKAasl ONMMCAHUE MPUMEPAMU MOJEKYJISIPHBIX U MOHHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

COCTABJISITh YPABHEHUS 3JEKTPOJIUTUYECKONU HUCCOLMALMUA KUCIOT, MIEI0Yel U COJel, MOJHbIE U
COKpalIéHHbIE ypaBHEHUS peaklhii MOHHOTO OOMEHa, YpaBHEHHUs DPEaKIUil, MOATBEP KIAIOIINX
CYIIIECTBOBAHNE TE€HETUYECKON CBSI3M MEXIY BEIIECTBAMH PA3JIMUHBIX KJIaCCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTaBICHUS
ANEKTPOHHOTO OallaHCa ITUX PeaKIIUid;



MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH TPOTEKaHUS
XMMHYECKHX MPEBPALICHNH B PA3IHUHBIX YCIOBHSX;

BBIUUCIIATE OTHOCUTCIBHYIO MOJICKYJIAPHYIO W MOJIIPHYIO MAcCChl BCHICCTB, MACCOBYIO IOJIHO
XMMHYECKOTO 3JIeMeHTa 1o (opMyie COSIMHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PacTBOpE,
MPOBOANTH PAcyYETHI IO YPAaBHEHHUIO XUMHUECKOH peakLny;

coONoIaTh MpaBUiIa TOJI30BAaHUS XMMUYECKOH MOCYI0i M J1abOpaTOpHBIM 0OOpYHOBaHHEM, a
TAKXXC IIpaBHJIa O6paIJ_IeHI/I$I C BCIICCTBAMU B COOTBCTCTBUH C HMHCTPYKIUAMHU I1O0 BBIITOJIHCHUIO
7a00paTOPHBIX XWMHUYECKHX OMNBITOB MO MOJTYYEHHIO W COOMPAaHUIO Ta3000pa3HbIX BEIIECTB
(aMMHMaKa 1 yriaeKucioro rasa);

OPOBOANUTH PEAKLIUH, MOATBEPXKAAIOMINE KAYECTBEHHBIH COCTAB  PA3WYHBIX  BELIECTB:
pacro3HaBaTh OINBITHBIM IMYTEM XJIOpUA-, OpoMua-, Homuna-, KapOoHat-, docdar-, cunmkar-,
Cy.TIB(l)aT', THAPOKCUA-UOHBI, KATUOHBI aMMOHHA U HOHBI U3YYCHHBIX MCTAJIJIOB, IPHUCYTCTBYIOIIUC
B BOJIHBIX pacTBOpax HEOPraHMUYECKHUX BELIECTB;

MNPUMCHATH OCHOBHBIC OIICpAllUU MBICIIUTEIbHOMN ACATCIIBHOCTH — aHaJIu3 U CUHTC3, CPABHCHHC,
0606H_IGHI/IG, CUCTCMATU3allUI0, BBIABJICHUC HNPUYUHHO-CICACTBCHHBIX CBsI3EH — AJIL U3YUCHUSA
CBOMCTB BEHIECTB M XHMMHYECKHX pPEaKLHUi, eCTeCTBCHHO-HAyYHBIE METOAbl ITIO3HAHUSA —
HaOJII0/ICHNE, U3MEPEHHE, MOJICITUPOBAHUE, IKCIIEPUMEHT (PEabHbIA 1 MBICIICHHBI ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

HaumenoBanue pa3aesioB U TEM

KoauuyecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne m/m NporpamMmbl Bcero ;(;;:pr(:ﬂbﬂme II)I;)ﬁz::g;mecKne o0pa3oBaTejibHbIE PecypChl
Pa3nea 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
1.1 ziliffli;H};?{iI;alj rcl) 6:I?§;‘I;CCKOI7[ 5 2 Bubmiorexa HOK
: b https://m.edsoo.ru/7f41837¢c
NEATEILHOCTH YEJI0BEKA
bubnunoreka LIOK
1.2 BemecTtBa 1 XUMHYECKHE PEAKITUN 15 1 hitps://m.edsoo.ru/7f41837¢
Hroro mo pazmeny 20
Pa3nen 2. BaxkHeliune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopoa. Ilonsitue 06 6 Bbu6moteka [JOK
' OKCHIaX https://m.edsoo.ru/7f41837c
bubmmoreka IIOK
2.2 Bonopon.IlonsiTie o kucnoTax u comsix 8 1 hitps://m.eds00.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmorexa LIOK
' OCHOBAHHIX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 11 1 1 bubmuorexka [JOK
' COEIMHEHHI https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Pasznea 3. [lepuoaguueckuii 3axon u [lepuoauyeckas cucrema xumuyeckux 3j1eMeHToB /. U. MenpaesieeBa. CtpoeHue aTomoB. XMMUYECKAS CBSA3b.

OKHCIUTENbHO-BOCCTAHOBHTEIbHbIE pPe€aKIuu

[Iepuoanueckuii 3aKOH U

31 [Tepuoanueckas cucTeMa XUMHYECKUX
anemenToB JI. 1. Mennene-eBra.
Crtpoenue aToma

39 Xumuueckas cBI3b. OKUCIUTEILHO-
' BOCCTAaHOBUTEIIHHBIC PEAKIIHH

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837c
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Wroro no paznen 15 bubmorexa LOK
pasieiy https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LOK
P p https://m.eds00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOPAMME
9 KUIACC
KosmnuecTBo yacoB
Ne i/ HaumenoBaHue pa3iejioB U TeM K I JyieKTpOHHBIE (HU(PPOBBIE)
) NMPOrpamMMbl Bcero p;GHOTTI::HBHHe pj)ﬁz::;prlmeCKHe o0pa3oBaTejbHbIe pecypchl
Pa3znea 1. BenmecTBo M XUMH4YeCKHe peaKkun
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnmnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs TUCCOLIUAIIHS. 8 1 1 bubnuotexa [JOK
' XMMHYECKHe Peakllni B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUSI
21 OO6m1ast xapakTepruCTUKa XUMUUECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo0.ru/7f41a636
o | o s ; B LOK
' PYIIIBL £-ep https://m.edsoo0.ru/7f41a636
COCTUHEHUS
OO6m1ast XapakTepruCTUKa XUMUUECKHIX
bu6mmorexa [IOK
2.3 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 https://m.eds00.ru/7f41a636
COCTUHEHUS
e | o o ; 1 ,  momoes oK
' N PYIUIEI- PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECAMHEHUS
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Hroro no pazneny

Pa3zgen 3. MeTaJIbI M X COCIUHEHU S

25

. bu6mmoreka [IOK
31 Obmye cBoiicTsa METaIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxkxeie MeTaibsl 1 UX COSTUHEHUS 16 1 2 ﬁgg;?lﬁee%asior{fﬂ 412636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
bu6mmorexa [IOK
4.1 BemecTBa u maTepuaisl B )KU3HU YEJIOBEKA 3 hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
MNOYPOYHOE IINTAHUPOBAHUE
8 KNIACC
K
Ne Tema vooKka OﬂnquTBOI‘:aCOB I Hara DJIeKTpOHHbIe HU(POBBIE
n/n yp Bcero OHTPOJIBHDIC PaKTHaecKue u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 [Ipenmer xumuun. Ponp XuMuu B KU3HU 1 bubmuorexa [JOK
yenoBeka. Tena u BeriecTsa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [ToHsATHE O METO/IaX TTO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d227e
[TpakTrueckast padota Ne 1 «IIpaBuna paboTsl Bubnorexa [TOK
3 B JIa0OpaTOpUU U MPUEMBI OOpALIIEHUS C 1 https://m.edso0.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM)) — }
4 Yucteie BemecTBa 1 cMecu. CIiocoObl 1 bu6mmoreka [IOK
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
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ITpakTrueckas padora Ne 2 «Pa3aenenue

5 cMecel (Ha mpuMepe OYMCTKU ITOBAPEHHOMN bubmorexa LHOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) bubmuorexa [JOK
XUMHYECKHX 3JIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIC BEIIECTBA bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmorexa [IOK
https://m.edsoo.ru/ff0d2d50
10 ifﬁiqizizzﬂ(;g;iayizcg:ie?{eTlll{I(e)gz'aTOMOB bubmorexa [IOK
) https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX JIEMCHTOB
11 OTtHOocHUTenbHAs aTOMHAs Macca. bu6mmoreka [IOK
OTHOCHTEIbHAS MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOT O 3JIEeMEHTa B bu6mmorexa [IOK
COCJIMHCHUH https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BewmecTBa. Monb. MoinsipHas bubnuoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 duznyeckne 1 XUMUYECKUE SBICHUS. bu6mmorexa [IOK
XuMHUYECKasi peaKIus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubmuorexa [JOK
XHUMHYCCKUX PeaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus KoandecTBa, MacChl BEIIECTBA MO bu6mmorexa [IOK
YPaBHEHHUSIM XUMUYECKUX pEaKIHi https://m.edsoo.ru/ff0d5708
] B LOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIN- bubnuorexa [IOK

sHukiIoneaucT. O000mEeHe

https://m.edsoo.ru/ff0d40c4
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cucTeMaTu3anusa 3HAHHI

Kontponsnas padora Nel mo reme «BemectBa

bubmuoreka [JOK

20 U XUMHYECKUE PCAKIIHI https://m.edsoo.ru/ff0d4290
0| Knnopon e e v pooros semeorao bu6morera LIOK
: https://m.edsoo.ru/ff0d448e
O30H
22 sonopona (peacumn oxmencman, rapesc) Bu6morera LIOK
’ : https://m.edsoo.ru/ff0d4614
ITousTre 00 okcHaax
33| maboparapm n oG Buamoterca LIOK
' https://m.edsoo.ru/ff0d497a
[IpumeHneHue KucIopoia
24| mommme o rewoxammctan yume Buamoterca LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- M SHJIOTEPMHUUCCKUX PEAKIIHIX
TommBo (HepTh b U METaH).
25 3§FpJ1[3HZI§H§q];OSijyI;:;H cnoc§6abl iro bubmmorexa LHOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIIEHUS
ITpaxkTnaeckas Ta Ne 3 mo Tem
26 «ﬁinyqe:l:deaﬂ E?)gglngﬂe?)KHiﬂgpsﬂa bubmorexa LHOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE €r0 CBONCTBY
97 Boopon — a5eMeHT U MpoCTOEe BELIECTBO. bubnnoreka [JOK
HaxosxeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
8 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [JOK
Bojtopoja. [IprMenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
29 TToHsTHE O KHCIIOTAX U COMSIX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHus: BOJ0OpOaa B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
3| donyaonme n sabupanne sotopons bu6morera LIOK
M ’ https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTB)
32 MounsipHbIii 00BEM Ta30B. 3aKOH ABOTaIPO bubnmoreka [JOK
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Brrunciienus 00bEMa, KOJIMUECTBA BEIECTBA

https://m.edsoo.ru/ff0d542e

bubmuorexa [JOK

33 rasa 1o €ro N3BECTHOMY KOITHYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA MIIH 00BEMY
Beruucnenus o0bEMOB ra3oB 1 BHEHU
34 peaKI_[I(:IJII/IeHa 0((3)1?0]:6 ;)aKoa:: o6:é§{11xe © Enbmiorexa OK
N https://m.edsoo.ru/ff0d5708
OTHOIIICHU! Ta30B
35 Ou3nYecKue 1 XUMUUECKHE CBONCTBA BOJIBI bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
. bubmuorexa [JOK
36 CocraB ocHoBanwuii. [ToHsiTHE 00 HHIUKATOPAX hitps://m.edso0.ru/f0d59e2
3 nemacemene pactaopes. Maceonan a0 ubmiorera LIOK
: https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
B dipurorosenne paorsopen ¢ onpercréioii ubmmorera LIOK
. . . https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JI€H paCTBOPEHHOIO BEIIECTBA»
39 KonrtponsHas pabora Ne2 o treme bubnuoreka [IOK
«Kucnopona. Bogopoa. Bomax https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIaccudUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 enormm, oonosm n aorepmix buGmnorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxarms, bubnmoreka [JOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XMMUYECKHE CBOMCTBA bubmuorexa [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydeHue u XUMHUYECKHE CBOMCTBA KUCITIOT bubmorexa HOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubmuoreka [JOK
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IMOJIYYCHHA, XUMHUYCCKUC CBOMCTBaA

[IpakTuueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 3224 I10 TeME

https://m.edso0.ru/00ad9474

bu6mmoreka [IOK

47 «OCHOBHBIE KJIaCChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 ['eneTnueckas CBsI3b MEXKIY KJIacCaMHu bu6mmoreka [IOK
HEOPraHUYECKUX COCITUHCHUIT https://m.edso0.ru/00ad9a50
49 O000111eHrEe U cUCTEMATU3ALMs 3HAHUN Bronmozexa LIOK
m I https://m.edso0.ru/00ad9cb2
Kontponbnas padorta Ne3 no teme "OcHOBHbBIE bubnnoreka [JOK
50 ~ N .
KJIACChl HEOPTaHUYECKUX COCTUHCHHIM https://m.edsoo.ru/00ad9ela
51 | Ao oo B TPy AR BuGmorexa LIOK
' pyn https://m.edso0.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
o | s s oo B LOK
T https://m.edsoo.ru/00ada52c
Menpaeneena
53 Ilepuonpl, TPyIIEL, DOATPYIIIEI Eubmorexa IIOK
PHOJIBL TPY » IOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COoCTaB aTOMHBIX SIZIEP. bubnuotexa [JOK
H3oTomnsl https://m.edso0.ru/00ada342
s | Cmomme oy oo e B LOK
proa T https://m.edsoo.ru/00ada6bc
Menpaeneena
XapakTepucTuka XUMHUECKOTO BJISMGHTa o Bubnorexa [IOK
56 ero noyiokeHuto B [leprogndeckoit cucreme )
https://m.edso0.ru/00ada824
JI. 1. MenneneeBa
| e Tepmonmeors sxoie s B LOK
p YKH H TP . AR https://m.edso0.ru/00ada96e
MeHnneneeB — y4€HbBIN, IEAATOT W TPaKIaHUH
58 DIIEKTPOOTPUIIATETLHOCTH aTOMOB bubmuotexa [JOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHas xumuueckast cBsizb bubnmoreka [JOK
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https://m.edsoo.ru/00adac34
60 KoBanenTHast nmossipHasi XUMU4eCKasi CBSI3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMOJsIpHAs XMMUYECKas CBS3b 1 bubmorexa [IOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenens okHceHHA . https://m.edsﬁ).ru/OOadae28
63 OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKITHH 1 bubmorexa [JOK
https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 EESSJ,I:I;/?TT]Z?S(IJ_}SIS/OOa db076
65 KonTtponsnast padora Ne4 o reme «Ctpoenne 1 1 bubnnorexa [HOK
aToMa. XMMHYECKasl CBSI3b» https://m.edso0.ru/00adb486
66 PesepBublit ypok. O60011eHNE U 1 bu6mmoreka [IOK
cucTEMaTH3als 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepsHblil ypok. O60011eHNE U 1 bubnnoreka [JOK
CHCTEMAaTU3aLMA 3HAHUHI https://m.edso0.ru/00ad9ch?2
68 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
crucTEMaTH3aIs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 4
9 KJIACC
KounyecTBO 4acoB
Ne ara JeKTpoHHBIE IU(POBbIE
n/n Tema ypoka Bcero E;];TPOHB HipaxTirdeckue ll/:1[3y'-[eHI/Iﬂ 06pa30l:aaTeanI:,le(b[?ecypcm
padoThI
padoThI
L cutrena mmamscossn snemenron TL 1L ) Bu6miorera LIOK
https://m.edsoo.ru/00adb59e
MenneneeBa
2 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB 1 bubnmnoreka [JOK

XUMHUYCCKHUX 3JICMCHTOB IIEPBBIX TpéX

https://m.edso0.ru/00adb6b6



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

NIepUOIOB
Knaccudukanus 1 HOMEHKIATypa

bubmuorexa [JOK

3 HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Bunnl XMUMHYECKOM CBSA3U U THIEI bu6mmoreka [IOK

4 N }

KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel mo reme

5 «IToBTOpeHue u yriayoneHue 3HaHUIA
OCHOBHBIX Pa3/iesIoB Kypca 8 kjacca»

Knaccuukanus XuMU4ecKuX peakiuii mo bubnnorexa [JOK

6 )
pa3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XMMHUECKOHN pEeaKIIUH.

7 [TonsTre o FOMI())FGHHI)IX " FeTepOI‘é)HHLII;I( bubmmorexa LHOK

https://m.edsoo.ru/00adbe9a
peaKuusax
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

8 @DakTOpHI, BIUSIIONME HA CKOPOCTh bubnnoreka [JOK
XMMHUYECKON PEaKIIMU U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCINTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH bubmmorexa [IOK

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

10 Teopust 3EKTPOIUTUUECKOM THCCOLMALINN. bubnnorexka [JOK
CuutbHbIe U cra0Oble 2IEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HoHnHbIe ypaBHEHHUsI peakui bubmmorexa [TOK

https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B
12 CBETEe MPEACTABICHUN 00 JIEKTPOTUTHYECKON bubmmorexa [IOK
https://m.edsoo.ru/00add5d8
JICCOLIUAIIUHI
XUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 MPEACTABICHUHN 00 AIEKTPOTUTHUECKON bubmorexa HOK
https://m.edsoo.ru/00add8b2
JUCCOITAIIUU

14 ITonsTtue o rugponuse conen Buommorexa LIOK

https://m.edsoo.ru/00add9d4

15 O06006111eHre U cucTeMaTUu3alus 3HaHU! brbmmorexa LHOK

https://m.edso0.ru/00addd12
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[IpakTrueckas padota Ne 1. «Pemenue

bu6mmoreka [IOK

16 SKCICPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
17 Oneponmmeetan mmccoumts ubanorexa IOK
P AMCCOUHATIA. https://m.edsoo.ru/00addecO
XUMUYECKUE peakllui B PACTBOPAX»
18 OO6m1as XxapaKTepruCTHKa rajJoreHOB. bubmuorexa [JOK
XUMHYECKHE CBOICTBA HA IPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 rameccxnt csoicraa. noyaene ubmmotexa LIOK
» TOTLYHCHHUE, https://m.edso0.ru/00ade104
MIPUMCHCHUE
20 ETII)?)I;THZT{(I:/ITSOFJ);?OT; ﬁcigf;e;e eHue eé bubmorexa LHOK
ki > 133 https://m.edsoo.ru/00ade348
CBOMCTB»
I B LOK
PCatHmi, g P A https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mas xapakTepucTuka 3J1eMeHToB VIA- bubnmnorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
25 Huxorrene copu 66 cocmmennii 5 buGmnoresa LIOK
g P " https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEpPhI
24 CepoBopopo, cTpoeHue, hu3ndeckue u bubnuoteka [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIOTa, (U3HUECKUe bubnmnorexa [JOK
25 . }
Y XUMHUYECKHE CBOWCTBA, IPUMEHCHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
MIPOMBIIIIJIEHHOTO CITOCO0a MOTY4YeHHs CepHOU bubnmoreka [JOK
26 }
KHCJIOThI. XMMHUYECKOE 3arps3HEHHE https://m.edsoo.ru/00adec8a
OKpY’Kalolllel cpeibl COEAMHEHUSIMU CEPBI
97 Brrunciaenue MaccoBoii 10JH BBIXO4a bu6mmorekxa [IOK
MPOAYKTA peaKIiu https://m.edsoo.ru/00adec8a
o8 OO01mas xapakTepucTUKa dJ1eMEeHTOB VA- bubnmnoreka [JOK

rpymbl. A30T, pacClipOCTpaHEHHUE B IPHPO/IE,

https://m.edsoo.ru/00adecab
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¢bu3nyeckre 1 XMMHYECKHE CBOMCTBA
AMMHaK, ero Gpu3n4ecKkue 1 XUMHIECKUE

bubmuorexa [JOK

29 CBOWCTBA, [TOJyYCHHE U IIPUMECHEHNE https://m.edsoo.ru/00adf004
B dlonyueme asminasa, wsysene & Bufimorera LIOK
Iy etk https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubnuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHSI B

32 KauecTBE MUHEPAIbHBIX YI0OpEHUH. bubnnoreka [JOK
XMMHYECKOE 3arpsi3HEHUE OKPYKaoIIeH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUsIMU a30Ta

B o duece monmee buGaorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
| Heromsormmsbochemnsrmeeme Busorea 101
PAIBHBIX Y00D - arp https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamu

35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnuoteka [JOK
¢du3nuecKre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepona, ux Gpusnveckue u
XAMUYECKHE CBOMCTBA. DKOJIOTHUSCKUE bu6mmoreka [IOK

36 .

POOJIEMBI, CBSI3aHHBIC C OKCUIOM YTIIepoia https://m.edsoo.ru/00adfebe
(V)

37 VYronbHast KUCIOTA U €€ CONu bubmorexa [IOK

https://m.edsoo.ru/00ae006c

o | Dommempbor o o e Busmorea 101

ya yr i " https://m.edso0.ru/00ae027e
KauecTtBeHHas peakuus Ha KapOOHAT-HOH
[lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX bubnnorexka [JOK

39 .

BEIIECTBaX KaK O COCTUHEHHSX yriiepo/ia https://m.edsoo.ru/00ae054e

40 Kpemnwii u ero coequuenust Eubmorexa LIOK

https://m.edso0.ru/00ae080a
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[IpakTrueckas padota Ne 5. Permenue

bubmuorexa [JOK

41 OKCIEPUMEHTAILHBIX 337121 110 TeMe https://m.eds00.ru/00ae0bf2
«BaxkHeHnme HeMeTaIbl M MX COCAMHCHUS

42 KontponsHas padora Ne3 o reme bubmuorexa [IOK
«BaxkHelme HeMETAUIBI U UX COSIUHEHUS https://m.edso0.ru/00ae0e18
OO6m1ast xapaKTepruCTHKa XUMHYECKHUX

43 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnmoreka [JOK
CBSI3b U METAJIMYECKAs KPUCTAIUTHYCCKAsT https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAIIOB
XUMHYECKUE CBONCTBA METAJIIIOB.

44 DNEeKTPOXUMHUYECKUI P/l HAPSIKEHUN ﬁ:’:g;?/(;;]rée%icﬂ?rllf/Oan 1156
METAJLJIOB
OO6mmue criocoOb! MOTYYSHHUS METALIOB.

45 Crnnasel. Beruncienus o ypaBHEHUAM bubnuoreka [IOK
XMMHUYECKHX PEaKIUi, €CII OJIUH U3 https://m.edso00.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH

46 [TonsiTHE O KOPPO3UM METAIIIOB EH@I_HOTem HOK

ttps://m.edso0.ru/00ael1278
bu6nmoreka [JOK

47 [enotmbie MeTaner https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U KU EH@I_HOTeKa HOK

ttps://m.edso0.ru/00ael14b2

49 [I{er0uHO3EMENBHBIE METAILIIBI — KAIBLHUA U bubnmnorexa [JOK
MarHui https://m.edsoo.ru/00ae15e8

50 Baxuelinme coenMHEHNS KAJIbIU bubmmorexa LJOK

https://m.edsoo.ru/00ae15e8

51 O06001IeHre U cCUCTEMaTH3aIisl 3HAHUIA

52 XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS bubmorexa HOK

https://m.edsoo.ru/00ae1886

53 [IpakTruyeckas pabora Ne 6 o Teme bubnuorexa [IOK
"X&cTkocTh BOJIBI U METOIBI €€ ycTpaHeHHs" https://m.edsoo.ru/00aelae8

54 NS bu6mmoreka [IOK

https://m.edso0.ru/00aelc64
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bu6mmoreka [IOK

55 AmdoTepHbIE CBOKWCTBA OKCHIA U THIPOKCH A 1 https://m.eds00.ru/00ae1c64
bu6mmoreka [IOK
- HKeneso L https://m.edsﬁ).ru/OanldSG
57 Oxcupl, ruIpoKkcHu bl U conu xenesa (1) u 1 bubmuorexa [IOK
xenesa (1IT) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe ¥ cucTeMaTh3alus 3HaAHUI 1
59 omemepmmernatast st 1 o ) Bumorexa LIOK
«BaxHeime MeTalIbl ¥ UX COCIUHCHHUSI https://m.edso0.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
o | Tk com o mpron ey | BuGorra LOK
Beraucienunss MaccoBoit J0JIM BBIXO/1a https://m.eds00.ru/00ae1 750
MIPOJYKTa peaKiuu
61 O06o001IeHre U CUCTEMAaTH3alisl 3HAHHUHA 1
62 KonTponbnas padora Ne4 o teme 1
«BaxHeHme METaTbl ¥ MX COSAMHEHUS
63 BemecTsa 1 maTepuansl B TOBCEITHEBHOM 1 bu6nmoreka [JOK
’KH3HHU YelIOBEKa https://m.edso0.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HEHUE OKpY Karolei 1 bubnnoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MuM B peLIEHUN YKOJTOTUYECKHUX 1 bubnuoreka [IOK
npoOiiem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O600111eHNE U 1 bubmuorexa [IOK
cUcTeMaTU3alvs 3HAHUI https://m.edso0.ru/00ae0d0Oa
67 PesepBHrlit ypok. O600611eH1E 1 1 bubnnorexka [JOK
CHCTEMATH3aIUs 3HAHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O600111eHNE U 1 bubnuorexa [IOK
cUCTEMaTU3alUsl 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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