MYHUIHUITAJIBHOE BIO/VKETHOE OBINEOBPA3OBATEJIBHOE YYPEK/IEHUE
XOXJIOBCKASA OCHOBHAS OBIMEOBPA3OBATEJIBHASA HIKOJIA

AHHoOTamuss K padoueil mnporpamme
ydyeOHoro npeamera «Xumus» 1Js 8-9 kiaccos
Pabouass mporpamma yuyeOHOro mnpenmera «XuMUs» 00s3aTeNbHONW MNpeaMeTHOH oOmacth «EcTecTBeHHO-HayYHBIE
TIPEAMETBD» SBJIAETCS YaCThI0O OCHOBHOH 00pa30BaTENLHOM MPOrpaMMBl OCHOBHOTO obmiero oopazoanus (OOIT OOO)
MBOY Xoxiockoid OO, paspaborana B coorBerctBuu ¢ myHKTOM 32.1 ®I'OC OOO Ha ocHoBe DemepaiibHOM
paboueil mporpamMMbl M0 XUMHH ¢ y4€ToM Temartnueckoro ruaHupoBanust @I'BHY «HCTUTYT cTparernmu pa3BUTHSA
obpazoBanus» Poccuiickoi akageMun oOpa3oBaHus U peanusyercs 2 roaa ¢ 8 mo 9 kiacc.

PaGouass mporpamma pa3paboTaHa yduTelneM XHMHM IIKOJBI C Hcmonb3oBaHneM «KoHcTpykTopa paboumx
mporpamm» caiita «ExnHoe comepxanue o01ero oo0pa3oBaHus» B cOOTBeTCTBUH ¢ [lonoxernem o pabounx mporpammax
W OIpeneNseT OpraHu3ali0 00pa3oBaTENFHOW AEATENFHOCTH YYUTENs B IIKOJNE MO mHmpeamery «Xumus». Pabouas
MporpaMMa COAEPKHUT CIEeIyIOIINe CTPYKTYPHBIE JII€MEHTHI:
-TIOSICHUTENHHYIO 3aITHCKY;
-00IIIyI0 XapaKTEPUCTHKY YISOHOTO MTpeaMeTa « XUMUS»;
-IIeTTH U3YYEeHHS yU4eOHOTO IpenMeTa « XM,
-MECTO y4eOHOro npeaMeTa «XUMUs» B yueOHOM IIIaHE;
-coJlepKaHKue yueOHOTro peaMeTa «XUMUs»;
-ITaHUPYEMBIE Pe3yIbTaThl (JIMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHEIE);
-TeMaTH4YeCcKoe MIaHNpoBaHue, chOpMUpPOBaHHOE ¢ YUETOM paboueil mporpaMMbl BOCIUTAHUS U BO3MOKHOCTBIO
ucnoib3oBanus I0OP/IIOP.
Pabouas mporpamma obcyxaena Ha 3acemannu [IIMO yuuTeneil ecTeCTBEHHO - HAYYIHBIX MPEIMETOB IIKOJIBI, IPUHATA
pemieHreM neparorudeckoro coseta (mpotokoa Nel ot 29.08.2023r.), yrBepkaeHa npukazom no MbOY
XoxaoBckoit OOIII Nel41 ot 29.08.2023r. B kauectBe yactu conaepxkanus OOIT OO0
Ha ocHoBe manHO#W mporpammbl yuutenem paspabareiBaercss KTII B coorBerctBum ¢ IlomoxkeHueM o
KaJIeHIapHO-TeMaTHIeCKOM IIJIAaHMPOBAHWH IO ydeOHOMY mpeamery, Kypcy, moxymio. KTII paccmarpuBaercss Ha
3aceqanuu LIIMO u cornacyercs ¢ 3aMmectutenem no Y BP.

Boeinucka
U3 OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHUMA

PABOYASA ITPOT'PAMMA
y4eOHOro npeamera « XuMHus»»
AJis1 o0yuarommuxcs 8-9 kiaccon
(0a30BbIi YPOBEHD)

CPOK peajiM3aumu 2 roaa

HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeObHOTO TpemMera «XuMEs» (mpeaMeTHas o0macTh «EcTecTBEHHO-HAyYHBIC MPEAMETH») Ha
YpOBHE OCHOBHOTO OOINEro 0O0pa3oBaHWsl COCTAaBlicHAa Ha OCHOBE TpeOOBaHHW K pe3ylbTaTaM OCBOCHHUS MPOTPaMMbI
OCHOBHOTO 001Ier0 00pa3oBanus deepaabHOrO roCyAapCTBEHHOTO 00pa30BaTEILHOTO CTaHAAapTa OCHOBHOT'O OOIIEro
obpazopanus (OI'OC OO0O0), DenepanbHOil 00pa30BaTEIBLHONW MPOrpaMMbl OCHOBHOTO 00mIero oobpaszoBanus (DOII
000), OenepanpHOM pabodeit mporpaMMel 110 yaeOHOMY npeameTy «Xumust» (DOPIT «Xumwusi»), a Takke OpUESHTHPOBAHA
Ha TIeJICBbIC IPUOPUTETHI, CPOPMYITHPOBAHHEIC B (hefiepaIbHOM pabodeli mporpaMMe BOCITUTAHUS.

OBHIAS XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA «XUMMUS»

[IporpamMma mo xumum AaéT TpEACTABICHUE O IENAX, OOIIe cTpaTrernn OOydYeHHs, BOCIHUTAHUS W Pa3BUTHUS
oOyJaronmmxcss CpeACTBaMH y4eOHOTO TIpEJMETa, YCTaHABJIMBAaCT OO0S3aTEIIBHOE MPEIMETHOE COJCpKaHUE,
MpeycMaTpuBaeT pacipeelieHHe ero Mo KjiaccaM M CTPYKTYpHpPOBaHUE IO pa3lieliaM M TeMaM MPOrpaMMbl 110 XUMHH,
OTpe/IeTseT KOJMYCCTBCHHBIC M KAaYSCTBCHHBIC XAPAKTCPUCTHKU COJCPIKAHUS, PEKOMEHAYEMYIO MOCIEI0BATEIILHOCT
M3YYCHUS XUMHH C YY4ETOM MEXIIPSIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Y4EOHOTO MPOIECcca, BO3PACTHBIX
ocoOeHHOCTEH O0YyYaloNIMXCsl, ONpPENeNIieT BO3MOXHOCTH MpeMeTa JUlsl peanu3anud TpeOOBaHWMU K pe3yibTaTam
OCBOCHHS OCHOBHOM 00pa30oBaTeIHHON MPOrpaMMBl Ha YPOBHE OCHOBHOTO OOIETO 00pa30BaHMs, a TaKKe TPeOOBaHMHA K
pe3ynbTaTaM OOyYeHHsS XMMUU Ha YPOBHE Ileliel M3y4YeHHs MpeaMeTa W OCHOBHBIX BUJIOB y4eOHO-TIO3HABATEIBHOMN
JeSITeNbHOCTH 00Y4aloIerocs o OCBOCHHIO Y4eOHOTO COACPKaHHUS.

3HaHUEe XHMHH CIIY>)KUT OCHOBOU JUIsi (POPMHUPOBAHHS MHPOBO33PEHUS 00YyYaIONMIErocs, €ro MpeiCTaBICHHH O
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MaTepruaIbHOM €IWHCTBE MUPA, BAXKHYIO POJIb UTPArOT (POPMHUpPYEMBbIE XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPALIECHISIX
SHEPruM W 00 DBOJIOIUHU BEUIECTB B NPUPOJE, O MYTAX peuieHus TI00aIbHBIX MPOOJEM YCTOHYMBOIO pa3BUTHUS
YEJIOBEYECTBA — CHIPHEBOM, JHEPTETUICCKOH, MMUIIEBOM U 3KOJIOTHUECKON 0€30IacHOCTH, TPOOIEM 3IpaBOOXPAHCHUSL.

N3yuenune Xxumuu:

CHOCOOCTBYET pealln3alii BO3MOKHOCTEH i caMOpa3BUTUS U (DOPMUPOBAHUS KyJIbTYPhI IUYHOCTH, €€ 00IIeH u
(hyHKITMOHATBHON TPaMOTHOCTH;

BHOCHT BKJaJ B (OPMHUPOBAHHWE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH OOYyJaloONIMXCs, HABBIKOB WX
CaMOCTOSITETTFHON y4eOHOH NeATeNbHOCTH, IKCIEPUMEHTAIBHBIX U HCCIIEOBATEHCKUX YMEHWH, HEOOXOMUMBIX KaK B
MTOBCETHEBHOM U3HU, TaK U B MPO(eCCHOHATBHOMN AEATEIHHOCTH,

3HAKOMHUT CO CHEIH(PHUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBHI IIEIOCTHOTO B3IJIsIIa HAa EIUHCTBO
MPUPOJBI U YEJOBEKa, SBISCTCS OTBETCTBEHHBIM JTAaloM B (OPMHPOBAaHMM €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTHU
00yJaroIUXCS;

Croco0CTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBCHHO-HAYYHBIM 3HAHHUSM, K MPHUPOIE, K
YEIIOBEKY, BHOCHUT CBOU BKJIAJ[ B SKOJIOTHYECKOE 00pa30BaHNE 00YJIarOIIUXCSL.

JlanHbie HampaBlieHWs B OOYYCHWHM XHMHH OOECIICUMBAIOTCS CIEHH(PHUKON comep)kaHus ydeOHOTO IIpenMera,
KOTOPBIN SIBIIICTCS MEAATOTHYCSCKH aIJaTHPOBAHHBIM OTPaKCHHUEM 0a30BOM HAYKH XMMHU Ha ONPEICIIEHHOM 3Tamne e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHUsI OPHEHTHPOBAH HA OCBOEGHHE OOYJAIOIIUMUCS CHCTEMBI
MEPBOHAYANFHBIX TOHATHHA XWMHH, OCHOB HEOPTraHMYECKOH XWUMHH W HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX MOHSITHN
OpPraHUYECKOU XVMHHU.

CrtpykTypa comepx aHus MporpaMMBbl TI0 XUMUHU c(hopMHUpOBaHa Ha OCHOBE CHCTEMHOTO MOAX0/a K €€ U3y4eHHIO.
ConmepkaHre CKIIQIBIBAETCSl W3 CHCTEMbI MOHATHH O XHMHYECKOM DJJIEMEHTE W BEIIECTBE W CHCTEMBI TOHATHH O
XUMHYECKOUM peakiuu. OO0 3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHBI 0 MPHUHIIMITY IOCJICOBATEIBHOTO pPAa3BUTHUS
3HAHUH Ha OCHOBE TEOPETUYCCKUX MPEICTABICHHA PA3HOTO YPOBHSI:

—aTOMHO-MOJIEKYJISPHOTO YYCHHSI KaK OCHOBEI BCETO €CTECTBO3HAHUS;

—Ilepuonnueckoro 3akona /. . MenaeneeBa kak OCHOBHOTO 3aKOHA XVMHU;

—y4eHHS O CTPOSHUH aTOMa U XUMUYECKOH CBSI3U;

—TIPEJICTABIICHUN 00 AIIEKTPOIUTUYCCKON JUCCOIMALIMHU BEIECTB B paCTBOpaXx.

TeopeTnueckue 3HaHHA PAcCCMATPUBAIOTCS HAa OCHOBE AOMITMPUYCCKH TOJYYCHHBIX M OCMBICICHHBIX (DaKTOB,
Pa3BHUBAIOTCA TOCIENOBATENHHO OT OJHOTO YPOBHS K JPYTOMY, BBHIMONHSA (YHKIIMH OOBSICHEHHS M MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHS U BO3MOXHOCTEH MPAKTUIECKOTO MPUMEHEHHUS U TOTYYCHUS U3yJaeMbIX BEIIICCTB.

OcBoeHHE TIPOrpaMMbI [0 XUMUH CIIOCOOCTBYET (hOPMUPOBAHUIO MPEICTABICHUS O XUMHUYECKON COCTABJISIONICH
HayYHOW KapTHHBI MHpa B JIOTHKE €€ CHCTEMHOI NMPHUPOJbI, IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHHWIO M METOJaM
MO3HaHWs B HayKe. V3ydeHne XUMUN MPOUCXOANT C MPHUBJICYCHUEM 3HAHWH M3 paHEe M3YUYECHHBIX YIeOHBIX TIPEIMETOB:
«Oxpyxatomuit Mup», «buomorus. 5—7 kmacce» n «Du3mka. 7 Kiaccey.

[Ipu n3y4yeHnn XuMuu TPOUCXOIUT GOPMHUPOBAHIE 3HAHNN OCHOB XUMHYECKON HayKH KaKk 00J1aCTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUUECKON JEATEIHLHOCTH UYEIOBEKa U KaK OJHOTO M3 KOMIIOHCHTOB MHPOBOW KyJbTYpHL 3ajada
y4e0HOTO MpeIMeTa COCTOUT B (QOPMHUPOBAHUN CUCTEMbl XUMHUYCCKHUX 3HAHUIA — BAKHEUITNX (DAKTOB, MOHITHH, 3aKOHOB
W TEOPETHYECKHUX TOJOKEHHUH, TOCTYMHBIX 0000IIEHII MUPOBO33PEHUECKOTO XapaKTepa, 3bIKa HAyKH, B MIPUOOIICHUH K
HayYHBIM METOJaM TIIO3HAHUS TpPH HM3yYEeHUH BEIIECTB M XMMHYECKHUX peaknud, B (OPMHUPOBAHUH ¥ Pa3BUTHU
MMO3HABATEIFHBIX YMCHUH M WX NMPUMECHEHUU B y4eOHO-TIO3HABATEIBHON M Y4EOHO-MCCIICIOBATEIBCKON ACATECIHHOCTH,
OCBOEHHUH MpaBUII 6€3011acHOTO 00paIIeHNs C BEIECTBAMH B TOBCETHEBHON KU3HHU.

HEJA U3YUYEHHUS YYEBHOI'O ITIPEIMETA «XUMMUSA»
[Tpu n3y4eHnu XMMHUM Ha YPOBHE OCHOBHOTO 0OIIET0 00pa30BaHus BaKHOE 3HAUEHHE IPHOOPENN TaKKe LesId, KaK:

—(pOopMHPOBAaHHE HHTEIUIEKTYaJbHO pa3BUTOH JIMYHOCTH, TOTOBOM K CaM000pa3oBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY IIPUHATHIO PELICHU, CIOCOOHOM aAanTHPOBATECs K OBICTPO MEHSIOIIUMCS YCIIOBUSIM JKU3HUY;

—HampaBlICHHOCT, OOy4YeHHsT Ha CHCTEMAaTH4YeCKOEe TMPHOOLICHHE OOYYalomMXcs K  CaMOCTOSTEIbHOM
MO3HABATENIFHOM JEATEbHOCTH, HAYYHBIM METOIaM MTO3HAHMSA, (POPMHUPYIOIINM MOTHBALIUIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMUH;

—o0ecreyeHre  YCJIOBHH, CHOCOOCTBYIOIIMX NPHOOPETEHUIO OOyYaroIUMHCSA ONBITa  pa3HOOOpazHOU
NeSITeNIbHOCTH, IO3HAHUS U CaMOIIO3HAHMUS, KJIIOYEBBIX HABBIKOB (K/IIOUEBBIX KOMIIETCHLIMI), UMEIOIIMX YHUBEPCAIBHOE
3HAYEHUE AJIS1 pa3IMYHbIX BUIOB JIESTEIHLHOCTH;

—popMupoBaHre oO0meH (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOHM TPaMOTHOCTH, B TOM 4YHCIE YMEHHMH
OOBSICHATD U OLICHUBATD SIBJIICHHS OKPYKAIOIIETO MHUpa, UCTIONB3YsI 3HAHHUS U OIBIT, MOJTYYCHHBIC MIPH U3YYCHUU XUMUH,
MPUMEHSITH UX MPH PELICHUH MPOOJIEM B TOBCEAHEBHON )KU3HU M TPYIOBOH IESTEIBHOCTH;

—(popMHpOBaHKE y 00ydYaIOMNXCs TYMaHUCTHYECKUX OTHOIICHUH, TOHUMAHUS IEHHOCTH XUMUYEeCKUX 3HAHUM IS
BBIPAOOTKH SKOJIOTUYECKHU LEIecO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOW JESATEIBHOCTH B IIETISIX COXPAHEHHSI CBOETO
3710POBbs U OKPY>Karolel NpUpOAHOUN Cpelibl;



—pa3BUTHE MOTHBAIMH K OOYUYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITHTAHUIO HAa OCHOBE YCBOCHUS
00IIIeYeTIOBEYECCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOQHIS W HAMPABICHHOCTH JabHEUIIErO
00y4YeHUSI.

MECTO YYEBHOT' O TPEIMETA «XUMMUWS» B YHEBHOM IIJIAHE

OO1mee YrCIo 4acoB, OTBEASHHBIX JUIA H3YYCHHUS XUMUHM Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHusl, COCTABIISICT
136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Henenro), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

COJAEPXAHUE OBYYEHUA
8 KVIACC

IlepBoHauyanbHbIe XMMUYECKHE TIOHSATHS

IIpeamer xumuun. Ponb XuMun B KM3HM YeNOBEKa. XMMHUS B CHCTeME HayK. lena u BemecTBa. Puznueckne CBOWCTBA
BEIIECTB. ATpEraTHOEe COCTOSHUE BemlecTB. [IoHATHE 0 METOAax MOo3HaHWs B XUMHUH. UucThie BemecTBa U cMecu. CrocoOb!
pa3aeneHus: CMecei.

ATOMBI U1 MOJIEKYJIbI. XUMHUYECKHE 3MeMeHThl. CHUMBOJBI XUMHUYECKUX 3JeMEHTOB. [IpocThie M CIOXKHBIE BelIECTBa.
ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckass ¢opMmyna. BaleHTHOCTP aTOMOB XHMHUYCCKHX JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTB.
OtHocuTenbHas aToMHass Macca. OTHOcUTENbHas MOJIEKyJspHas Macca. MaccoBast A0/l XHMHUYECKOTO JJIEMEHTAa B
COEIMHEHUU.

KonuuectBo BemectBa. Mosab. MonsgpHas macca. B3auMocCBs3b KOJIMYECTBAa, MacChl M YHUCIA CTPYKTYPHBIX €IUHHIL
BemecTBa. Pacuérsl o popmymnam XUMHUIECKUX COCANHEHUH.

dusnueckue U XUMHUUYECKUE sIBIEHUs. XUMHUYECKas peaklus U €€ IPU3HAKU. 3aKOH COXPAHEHHUS MacChl BEIIECTB.
Xumnueckue ypaBHeHuUs. Kimaccuukamus XUMUYECKUX peakiuil (COeTMHEHNUS, Pa3I0KEHUsI, 3aMEIICHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH MOCYIOH, NpaBWiIaMH PabOTHl B JIAOOpATOpUU W NpHEMaMU OOpaimeHus ¢ J1IabopaTOpHBIM
00opynoBaHHEM, U3yUCHUE U ONMUCAHUE (HU3UIECKUX CBOWCTB 00pPa3I[0B HEOPTaHMUECKHUX BEIIECTB, HAOMIOACHNIE (PH3HMICCKUX
(mnaBneHne BOCKA, TasHUE JIBJIA, pACTUPAHHE caxapa B CTYIKE, KUIICHUE W KOHJICHCAIUS BOJIBI) M XUMHUECKHX (TOpEHHE CBEUH,
MPOKAJIMBaHUE MEIHON TPOBOJIOKH, B3aMMOJCHCTBHE Mella C KUCJIOTOH) SIBIICHWM, HaOJIOJICHHNE M ONMCAHWE NPU3HAKOB
MPOTEKAHMs XUMUYECKUX PEaKIui (pa3oKeHne caxapa, B3auMOJACHCTBHAE CEPHOM KUCIIOTHI C XJIOPUAOM Oapwsi, pa3IoKeHUe
runpokcuga Meau (II) mpu HarpeBanwum, B3amMojaeHCTBHE xkene3a ¢ pactBopoMm comu Meaum (II), usydeHume crocoOoB
paszmeneHusl cMeceil: ¢ IOMOIIBI0O MarHuTa, (GUIBTPOBAHWE, BBIAPUBAHWE, IUCTIIULALMS, Xpomarorpadus, IpoBeIeHHE
OYMCTKM TIOBAPEHHOH cOJIM, HAONIOJIEHWE M ONMCAaHUE pEe3yJbTaTOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHUS MacChl, CO3JIaHIE MOJIENIeH MOJIEKYI (IIapOCTEPKHEBBIX).

BaskHeilimue npeacTaBuTeIM HEOPTrAaHMYECKUX BEIeCTB

Boznyx — cmeck ra3zos. CocraB Bo3nyxa. Kuciaopoa — aeMeHT U mpocToe BelecTBo. HaxoxkieHne KUciaopoaa B MPUPO/IE,
(u3nYecKre U XUMUIECKUE CBoMcTBa (peakiuu roperns). Okcunbl. [Ipumenenne kucnopoaa. CriocoObl MoTydIeHUs KHCIOpoaa
B 1ab0OpaTOprH U IpOoMBIIIIeHHOCTH. KpyroBopot kuciopoaa B npupozae. O30H — aJuIOTPOITHAS MOTU(PHUKALINS KACIOPOa.

TermnoBoll APHEKT XUMHIESCKOH peakIMy, TEPMOXUMHUCCKHE YPaBHEHUS, 3K30- U JHIOTEPMHUUYCCKHE PEaKIuH. TOIUIHBO:
YTOJIb M METaH. 3arpsi3HEHUE BO3AyXa, YCUIICHHE TTAPHUKOBOTO AP PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — smemeHnT u mpocTtoe BemiecTBO. HaxoskmeHue Bomopona B NIpHpojae, (PU3NUECKHE M XMMHUYECKHE CBOMCTBA,
MPUMEHEHUE, CIIOCOOBI MOTydeHust. KUCTIOTHI ¥ COMH.

Mosnsipablil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YPaBHEHUSIM.

®usnueckne CcBOWCTBa BOAbl. Boga kak pactBopurtenb. PacTBopbl. HacellieHHbIE W HEHACHIIIEHHBIE PACTBOPHI.
PactBopumocTs BemiecTB B Bojie. MaccoBasi [1oyisi BEIIECTBA B pacTBOpE. XMMHUYECKHE CBOMcCTBa Bojbl. OcHoBaHus. Ponb
PacTBOPOB B MPHUPOJIE U B KU3HU uenoBeka. KpyroBopoT Bojbl B Ipupojie. 3arpsa3HeHrne NPUPOAHbIX BoJ. OXpaHa M OUMCTKA
MIPUPOJHBIX BOJ.

Knaccudukanmst HeopraHwmdeckux coeamHeHui. Okcuapl. Knaccudukamus okcumoB: cosieoOpasyromniie (OCHOBHBIC,
KHCJIOTHBIC, aM(OTepHbIe) U Heconeobpasyromue. Homenknarypa okcumoB. OU3NYeCKUe W XUMUICCKUE CBOHCTBA OKCHIIOB.
ITosryuenue okCuIOB.

OcHoBanus. Kinaccudukanus ocHOBaHHMIA: MENOYN U HEPACTBOPUMBIE OCHOBaHMA. HoMeHKkaTypa ocHoBaHui. Dusnyeckue
1 XMMHYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHne ocCHOBaHUH.

Kucnotel. Kinaccudurarus kucnot. Homenknarypa kucioT. Gusndeckrue 1 XUMUYECKHE CBOMCTBA KUCIOT. Psi akTuBHOCTH
metauioB H. H. bekerosa. Ilonydenue Kucior.

Comu. Homenknatypa coneil. dusndeckue u Xxummdeckue cBoiicta coneil. [lomydenue comneil.

I'eneruueckas cBA3b MEXIY KJIaCCAMU HEOPTaHUUECKUX COETUHEHUH.

Xumuueckuil Ixcnepumenm:

Ka4eCTBCHHOE OIPEAETICHUE COMACPKaHMs KHCIOpOJa B BO3/AyXe, MOJydYeHHE, coOMpaHHe, pacrlo3HaBaHUEC W H3YyUCHHE
CBOWCTB KHCJIOpOJa, HAONIOJCHHE B3aMMOJCHCTBHSI BEIIECCTB C KHCIOPOIOM M YCIOBUS BO3HHUKHOBCHHS M HPEKPAIICHUS
roperus (Mokapa), 0O3HaAKOMJICHHE ¢ 00pa3IlaMy OKCHJIOB M OITMCAHHWE WX CBOWCTB, MOJyYCHHE, COOMpAHKE, pacliO3HABAHUE U
M3y4eHUE CBOWCTB BOJOpoja (TrOpeHHe), B3amMojaelcTBHEe Bojopona ¢ okcuaoMm Meaw (I) (BO3MOXXHO HCIOJB30BaHHE
BHICOMATEPUAIIOB), HAOIIOICHHE 00Pa3IoB BEUIECTB KOJMYSCTBOM | MOJb, CCIEIOBAaHHE OCOOCHHOCTEH pacTBOpEHHUS
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BEIIECTB C Pa3JIMYHONW PACTBOPUMOCTHIO, MPHUTOTOBJIEHUE PACTBOPOB C OMpPENEIEHHOW MacCOBOW JOJEH pacTBOPEHHOTO
BEIIECTBA, B3aMMOJCHCTBUE BOJBI C METaNIaMH (HATpUEM W KajiblMeM) (BO3MOXKHO HCIIOJNB30BaHUE BHAEOMATEPHAIIOB),
HCCIIeJIOBaHNE 00pa3IoB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOJCHUE M3MEHEHHS OKPACKH HHIMKATOPOB B
pacTBOpax KHCIOT M IIeJioueH, u3ydeHue B3aumojaeucTBus okcuga menu (II) ¢ pacTBopoMm cepHOM KUCIOTBI, KUCIOT C
METAJJIAMH, PEaKIUil HEeWUTpaIM3alHy, MMOJYYCHHE HEPACTBOPUMBIX OCHOBAHWH, BBHITECHEHHE OJHOTO METaJlla JPYTUM H3
pacTBOpa CoJu, pelIeHNe SKCIICPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeHIne Kiiacchl HEOPraHMUECKUX COCITMHECHUI.

INepuoanyeckuii 3axkoH u Ilepuonnueckasi cucrema xumudeckux j1eMmeHToB /[. U. MenpneneeBa. CTpoeHue aToMOB.
Xumnueckasi cBa3b. OKNCINTEILHO-BOCCTAHOBUTEIbHBIE PEeAKINHI

ITepBble TOMBITKH KIacCH(DUKAMKA XHMHUYECKUX 3JIeMEHTOB. [IOHATHE O Tpymnmax CXOJHBIX 3JIEMEHTOB (IENOYHBIE H
[IeIOYHO3EMETIbHBIE METaJUlbl, TaJIOTeHbl, WHEPTHBIC Ta3bl). DJEMEHTBI, KOTOpbIE 00pa3yroT aM{@OTepHbIE OKCHABI H
THUAPOKCHUJIBL.

Ilepuonnueckuii 3axoH. Ilepmoanueckass cucremMa xummudeckux siemeHToB [[. M. MenneneeBa. KopoTkomnepuogHas u
JunHHOTIeproaHas (opmel [leproamueckoid cucteMbl xumuueckux snemeHtoB [I. M. Menneneesa. [lepuonsl u Trpymnmbl.
Du3nyeCKnil CMBICT TOPSAKOBOTO HOMEpPa, HOMEPOB TIEPHO/Ia U TPYIIITHI DJIEMEHTA.

Crpoenue aromoB. CocTaB aToMHBIX sjiep. M3otonbl. DnekTpoHbl. CTpoeHHE AIIEKTPOHHBIX 000JI04YEeK aTOMOB TepBbix 20
xuMudeckux aneMeHToB [lepuomuueckoii cuctemsr JI. M. MenpeneeBa. XapaKTepucTHKa XUMHYECKOTO 3JIEMEHTa IO €ro
nonoxenuto B Ilepunoanueckoit cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paJuyca aTOMOB XUMHUYECKUX JIEMEHTOB, METANIMUYECKUX U HEMETAJUIMYECKUX CBOMCTB IO
rpyIIaM 1 Nepuoam.

3nauenue [lepuonnyeckoro 3akoHa u [lepuoanyeckoit CHCTEMbl XUMHUYECKUX DJIEMEHTOB JJISl pa3BUTHS HAYKU U MPAKTUKU.
. U. MenpeneeB — y4€HbIN U TPaKJaHUH.

Xumudeckas cBs3b. KoBanmeHTHast (MOJISIpHAST ¥ HEMOJISIPHAS) CBSI3b. DIIEKTPOOTPHUIATETLHOCTh XUMHYECKUX 3JIEMEHTOB.
WoHHas cBS3b.

Crenienp okucneHusi. OKHUCIHTETHLHO-BOCCTAHOBUTENLHEIE peaknuu. [lpoliecchl OKWCICHUST W BOCCTAHOBJICHWSL.
OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

u3yueHue oOpa3loB BEIIECTB METAIOB U HEMETAJJIOB, B3aWMOJEHCTBHE THUAPOKCHAA IIMHKA C PacTBOpPAMU KHUCIOT U
nienouei, MpoBeJICHUE OIBITOB, MILTFOCTPUPYIOIIUX MPUMEPhl OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEakiuil (rOpeHne, peaKum
Pa3IOKECHHS, COSTMHCHUS ).

Mescnpeomemnule cesazu

Peanuzanus MeXNpeIMETHBIX CBS3ed MPU U3YYCHUU XAMHH B 8 KJlacce OCYIIECTBISICTCS Yepe3 UCTIONIb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYYHbIX TOHATHH, TaK W TOHATUH, SABIAIONIMXCS CHUCTEMHBIMH IJIi OTAENBHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOT'O IHKJIA.

OOuire ecTeCTBEHHO-HAy4YHBIC MMOHATHUS: HAy4YHBIH (DakT, TUIOTE3a, TEOpWs, 3aKOH, aHAU3, CHHTE3, KIacCU(HKalus,
MEPHOANIHOCTh, HAOIIOJCHHE, SKCIIEPUMEHT, MOJISTTMPOBAaHUE, U3MEPEHUE, MOJICTIh, SIBIICHHE.

®dusuka: marepus, aroM, OJIIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHJ, HW30TOIbI, PaJIHMOAKTHBHOCTh, MOJICKYJa,
AIEKTPUYCCKUN 3apsl], BEIIECTBO, Telo, 00bEM, arperarHoe COCTOSHHE BEUIeCTBAa, ra3, (HU3MUYECKUE BEITMYWHBI, CTUHHIIBI
W3MEpPEeHHUs, KOCMOC, TIJIaHeThl, 3BE3/1b1, COJTHIIE.

Buonorus: porocunTes, ApIxanue, brnocdepa.

[eorpadus: atmocdepa, runpocdepa, MUHEPAITbI, TOPHBIE TOPOIBL, TOJIE3HBIC HCKOIaEMBIE, TOTUIUBO, BOJHBIC PECYPCHI.
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BemrecTBo U XuMHuyecKasi peakuus

Ilepuonnueckuii 3akoH. I[lepmommueckas cuctema xumudeckux smeMeHToB J[. WM. MennmeneeBa. CtpoeHHEe aTOMOB.
3aKOHOMEPHOCTH B U3MECHEHUM CBOWCTB XMMHYECKUX JJIEMEHTOB IEPBBIX TPEX MEPHOJIOB, KalUsl, KAIBLHUS U UX COSAMHECHUN B
COOTBETCTBHH C IOJIOXKEHUEM AJIEMEHTOB B [leprnonveckoii cucteMe U CTPOSHHUEM HX aTOMOB.

CrtpoeHue BeliecTBa: BUJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTALIMYECKUX PEHMIETOK, 3aBHCUMOCTH CBOWCTB BEIIECTBA OT
THTIA KPUCTALTMYECKOW PEIIETKN ¥ BHIA XUMHUYECKOH CBS3H.

Knaccudukanust 1 HOMEHKIIATypa HEOPTaHUYECKHX BEIIEeCTB. XHMHUYECKHE CBOMCTBA BEUIECTB, OTHOCSIIUXCS K Pa3IMYHbIM
KJIacCaM HEOPraHMYECKHUX COCIUHEHUN, FTeHETUYeCKas CBsI3b HEOPTaHNYECKUX BEIIECTB.

Krnaccugukanus XuMHIECKAX PeaKIUi MO Pa3IMYHBIM MpHU3HAKaM (TI0 YUCIY B COCTaBY YYACTBYIOIINX B PEaKIMH BEIICCTB,
Mo TermIoBoMy 3¢ QdeKTy, Mo HU3MEHEHHIO CTENCHEeW OKWCIICHUS XMMHUYECKHX JJIEMEHTOB, MO OOpaTHMMOCTH, 1O YYaCTHIO
KaTajau3aropa). DK30- ¥ SHIOTEPMUYECKHIE PEaKIIUU, TEPMOXHUMUYCCKHIE YPABHCHUS.

IToHsiTHE O CKOPOCTH XMMHYECKOU peakiuu. [ToHATHE 00 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKHX peakiusax. [loHsTHe 0
TOMOTEHHBIX M T€TePOreHHBIX peakiusx. [lonsTre o katanuse. [loHATHE 0 XMUMHYECKOM paBHOBecUH. DaKTOPBI, BIMSIOIINE Ha
CKOPOCTh XUMHUYECKOW PEAKIIUU ¥ TTOJIOKEHHE XUMUIECKOTO PAaBHOBECHSI.

OKHCITUTETBHO-BOCCTAHOBUTEIILHBIE PEAKIUK, SJCKTPOHHBIH OallaHC OKHCIUTEIhHO-BOCCTAHOBUTEIBHOW pPEaKIny.
CocTtaBnieHre YpaBHEHUH OKHACITHTEIIBHO-BOCCTAHOBUTEIHLHBIX PEAKIIUI C UCTIOJIE30BAHUEM METO/Ia DJIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOTUTHIECKON TUCCOIMALINH. DNEKTPOIHUTHI U HEANEKTPOouThl. KaTnoHsl, aHnOHBL. MexaHU3M TUCCOIHAINN
BEIIECTB C pa3IUYHBIMU BUIaMH XUMHUYECKOH cBsi3u. CTeneHp auccornuanii. CHUIIbHBIC U CITa0bIe SJICKTPOIUTHI.

Peakiuu monHOTO 0OMEHA. Y CIOBHS MPOTEKAHUS PeaKkIMii HOHHOTO 0OMEHa, TIONHBIC W COKPAIIEHHBIC HOHHBIC YPaBHEHUS
peakiuii. CBOHCTBa KHCJIOT, OCHOBAaHMM W COJIEW B CBETE€ IPEACTABICHUNA OO0 SICKTPOJUTHUYSCKOW JTUCCOIUAIIHH.
KauectBennsie peakuyu Ha noHbI. [ToHsATHE O THAPOIN3E COJEH.

Xumuueckuii Ikcnepumenm:



03HAKOMJICHHE C MOJACISIMUA KPUCTAJUTMYECKUX PEMIETOK HEOPraHMYECKHUX BEIISCTB — METAUIOB M HEMETAIUIOB (TpaduTa u
ayMasa), CJIOKHBIX BEIIECTB (XJIOPHIA HATPHS), UCCICIOBAHHUE 3aBUCUMOCTH CKOPOCTH XHUMHYECKON PEaKIUHU OT BO3ICHCTBHS
Pa3NIUYHBIX (HaKTOPOB, UCCICIOBAHHUE IEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIIECCA AUCCOIMAIINH KUCIIOT, IIEI0UeH 1
coneil (BO3MOXKHO HCIOJB30BAaHHE BUAECO MAaTEPUANIOB), IPOBEICHUE OIBITOB, WLTIOCTPUPYIONUX IPHU3HAKKA HPOTEKAHHS
peaxiuii HoHHOTO 0OMeHa (00pa3oBaHUe OCaJ/iKa, BBIICICHHUE ra3a, 00pa3oBaHKUE BOJIb), OMBITOB, HIUTFOCTPUPYIOIIUX MPHUMEPHI
OKHCIIHTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKLUI (TOpEHHEe, PEaKIUH Pa3IoKeHHs, COSINHEHHNS), pAaCIIO3HABAHNE HEOPTaHMIECKHUX
BEIIECTB C MOMOIIBIO KAYSCTBEHHBIX PEAKIIMI HA HOHBI, PEIICHUE IKCIIEPUMEHTAILHBIX 33/1a4.

HemeTasbl 1 UX coeTHHEHUSI

OO0mras xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC CTemeHH okucieHus. CTpoeHue u
(u3HYecKre CBOWMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XWUMHUYECKHE CBOMCTBa Ha TpuMepe xJiopa (B3aUMOJICHCTBHE C
MeTaJNIaMH, HEMETaIIaMH, IIeino4amu). XiopoBoaopos. ConsHas KUCIOTa, XUMHYECKHIE CBOMCTBA, MOJTyUCHHE, IPUMCHECHUE.
JeticTBre XJI0pa U XJIOPOBOAOPOIA HA OPraHU3M YeIOBeKa. BakHeHIie XIIOpUIbl U HX HAXOXKIICHHE B IPUPOJIC.

OO0mas xapaktepucTuka ieMeHToB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBbIC CTEICHH OKHCIICHHS.
CtpoeHue 1 (pU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA M CePhl. AJUTOTPOITHBIE MOTU(PUKAIINN KUCIOPOIa U CEPHL
Xummueckue cBoiictBa cepsl. CepoBOJIOPOM, CTpOCHHE, (PH3MYECKHE W XHMHUYECKHe CBOHCTBAa. OKCHIBI CEphl Kak
MPEICTABUTENIN KHUCIOTHBIX OKCHIOB. CepHasi KMCIOTa, (pru3ndeckne M XUMHUYECKHE CBOMCTBA (00OLIME KaK MPeICTaBUTEII
KJlacca KHUCIOT U crenupuueckie). XMMAYeCKUEe PEaKIiy, JISKAIIUE B OCHOBE MPOMBIIUICHHOTO CIIOC00a TOYyYeHHsT CEPHOM
kucoTHL. [IpuMenenue cepHoil KHCIOTHL. COJIM CEpHOI KUCIOTHI, KAaUeCTBEHHAs peakius Ha cyab(ar-noH. HaxoxaeHue cepbl
u e€ coequHEHWH B Ipupone. XHMHUYECKOE 3arps3HEHHE OKPY)KAIOIIeH Cpelbl COSAWHCHMSMH Cephbl (KHUCIOTHBIC IOXKIIH,
3arpsi3HEHHUE BO3IyXa M BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHHS.

OOmras xapakTepucThUKa 3MeMeHTOB VA-rpymmbsl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEIICHH OKHCIICHHS.
ABOT, pacrpocTpaHeHHe B MpHpoje, (GU3NYecKHe M XUMHUYecKHe CBOWCTBa. KpyroBopoT a3ora B mpupoje. AMMHakK, €ro
¢u3NUecKre U XUMHUIECKUE CBOMCTBA, MOTydeHHE U npuMeHeHne. Comu aMMOHUS, UX (U3HYSCKHE M XMMUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHas peakiys Ha WOHBI aMMOHHS. A30THas KUCIOTa, ¢€ TMONydeHHe, (QU3NYECKUE U XUMUYECKUE
cBoiicTBa (0OOIIME Kak MPEJCTaBUTENS Kilacca KUCJIOT WM crenududeckue). Vcrmoib30BaHue HUTPATOB W COJICH aMMOHUS B
Ka4ecTBE MMHEPAIBHBIX YIOOpeHHH. XUMHYEeCKOoe 3arps3HEHHE OKpPYXKAIomeH cpeasl COCOMHCHHMSAMH a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3AyXa, MOYBBI M BomoéMoB). Docdop, amioTpomuble Moaubpukarmu Gochopa, (uzndeckue u
xuMuaeckue cBoiictBa. Oxcupn docdopa (V) u docdhopHas kuciaoTa, (U3NUECKHE W XUMHUYCCKUE CBOWCTBA, IONyUCHUE.
Hcnonw3oBanue GpochaToB B KaueCcTBe MUHEPAIBHBIX YAOOPEHUIA.

OOmras xapakTtepuctuka 31eMeHTOB [VA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEMEHH OKUCIICHHS.
VYriaepos, amIoTpOIHbIE MOIU(HKAIIK, PACIPOCTPAHCHUE B MPUPONE, (H3MUYCCKHE U XUMHYECKHE CBOWCTBA. AICOpPOLHSL.
Kpyroeopot yrieponma B mpupoge. Okcuabl yriepoja, MX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, JCHCTBUEC HA IKUBBIC
OpraHu3MBl, IMONyYCHHE M MpPUMEHEHHE. JKOJOTMYecKne IpoOJIeMBI, CBA3aHHBIE ¢ OKcuaoM yriepoma (IV), rumotesa
r00aTFHOTO TOTEIUICHUS KIMMarta, MapHUKOBBIA d(dekT. YroiapHas KuCIOTa U €€ coyM, X (U3UYECKHEe M XUMUYECKUE
CBOWCTBa, MONyYCHHWE W INpuMeHeHHe. KauecTBeHHas peakiusi Ha KapOoHaT-MOHBL Vcmonp3oBaHMe KapOOHATOB B OBITY,
MEIUIIHE, TPOMBIIUICHHOCTH B CEIbCKOM XO3SIHCTBE.

[lepBoHaYanbHBIC MOHATHS 00 OPraHMYECKHX BEHIECTBAX KaK O COCTUHEHISIX yriepoja (METaH, 3TaH, dTWICH, alleTHICH,
3TaHOJI, TJIUIEPHH, YKCYCHAs KUCIO0Ta). [IpupoaHbIe HCTOYHUKN YTIEBOIOPOJIOB (Yrojb, IPUPOIHBIH ra3, He(Th), TPOIYKTHI
uX repepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBIILICHHOCTH. [IoHATHE O OMOJIOTMYECKH BaXKHBIX BEUIECTBAX: JKUPaX,
OenKax, yriieBoJax — M UX POJH B )KU3HH YeJOBeKa. MaTepuanbHOe SIMHCTBO OPraHMYECKUX M HEOPTaHUIECKUX COSTUHCHUH.

KpemHuii, ero gpu3nyeckre 1 XUMHIECKHAE CBOMCTBA, MONy4YeHUe U mpuMeHenue. CoeJMHeHNs KpeMHUs B ipupoje. Oomiue
npezncraieHus 00 okcuae kpemuus (IV) u kpeMHHEBOH kucnoTe. CHIMKATEL, UX MCIIOIH30BAaHHUE B OBITY, B IPOMBIIIUICHHOCTH.
BaxHelime CTpOWTENbHBIE MaTEepPHANBI: KepaMHKa, CTEKIIO, I[EMEHT, OeToH, ene300eToH. [Ipobmembr Oe3omacHOro
HCTIOJIb30BAHUS CTPOUTEIFHBIX MAaTEPHUAIOB B TIOBCETHEBHOM KH3HU.

XumuyecKkuii IKCnepuMenm:

U3ydeHHEe OOpa3lOB HEOPTaHMUYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIOTHI, NPOBEICHHE KAdCCTBEHHBIX PEAKIUi Ha
XJIOPUI-MOHEI ¥ HAONIOJNCHNE MPU3HAKOB WX MPOTEKaHWS, OIBITHI, OTpakaromue (U3UIESCKUEe M XUMHUYECKHE CBOMCTBA
TaJlOTCHOB M MX COCIMHEHHU (BO3MOXKHO HKCIIOJB30BAaHHE BHICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasllaMH XJIOPHUJIOB
(ranoreHuIoB), O3HAKOMJICHHE C OOpa3llaMd cepbl M €€ COCAMHCHUSMH (BO3MOXHO HCIIOJIB30BaHUE BHICOMATEPHAIIOB),
HabIroIeHne mporecca oOyrIMBaHUS caxapa IoJ] ACHCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI, N3yUCHHUE XUMHYECKHX
CBOWCTB pa30aBICHHON CEpHOM KHCIOTHI, IIPOBEACHUE KAYCCTBCHHOW PEaKIUK Ha CYNb(aT-HOH U HAONIOJCHUE MpH3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE C (DPM3MYECKHMMH CBOWMCTBaMH a3oTa, (ochopa M HX coelnWHEHHH (BO3MOXKHO HCIIOJIH30BaHHE
BHJICOMATEPUANIOB), 00pa3liaMu a30THBIX U (PochopHBIX ymoOpeHHH, MoNlydyeHHe, cOOMpaHue, pacro3HaBaHUE W H3YYCHHE
CBOWCTB aMMHaKa, INPOBEACHUE KAa4eCTBCHHBIX PEaKIUi HAa HMOH aMMOHHSA M (ocaT-WOH M H3ydYCHHE IPH3HAKOB HX
MPOTEKaHUsI, B3aMMOJICHCTBHEC KOHIICHTPUPOBAHHOW A30THOW KHCIOTHI C MeEObi0  (BO3MOXKHO — HCIIOJIb30BaHUE
BHCOMATEPHAJIOB), N3yYCHHE MOJIEIEH KPUCTAIUTMUECKIX PEIIETOK anMasa, rpadura, QpymiepeHa, 03HaKOMIICHHE ¢ TPOLIECCOM
azcopOIK  pacTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM YINEM M YCTPOHCTBOM IIPOTHBOras3a, MOJydYeHHE, COOHMpaHue,
pacro3HaBaHie U U3Y4YCHHE CBOMCTB YIIIEKHUCIIOTO Ta3a, IPOBECHNE KAYeCTBCHHBIX PeakIinidi Ha KapOOHAT M CIITHKAT-HOHBI U
W3y4eHHE TIPH3HAKOB HX MPOTCKAHUS, O3HAKOMICHHE C MPOXYKIHUEH CHIMKATHOM MPOMBIIUICHHOCTH, pEIICHUE
SKCIEPUMEHTAIBHBIX 33124 10 TeMe «BakHeHIie HeMeTalIbl M UX COSTUHECHUSD.

MeTaniabl 1 NX cOeTNHEHAS

OO0mras XapaKkTepUCTUKA XUMHUYECKHX DJIEMEHTOB — METAIOB HA OCHOBAaHMH WX TOJIOKeHHs B [lepromudeckodl cucreme
xumuueckux 3emMeHToB . . MenzaeneeBa u ctpoeHus aroMoB. CTpoeHHE METaIIIOB. MeTallsInuecKas CBsI3b U METaJuInYecKast
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KPUCTAJUIMYECKass PENI€TKa. OJICKTPOXUMHYECKUHA psiji HANpspKeHUH MeTaioB. Du3ndYeckre W XUMUYECKHE CBOMCTBa
MetaimioB. OOmme crocoObl MOMy4YeHHs MeTauioB. [IoHSITHE O KOPPO3WH METaJIOB, OCHOBHBIE CIIOCOOBI 3aIUTBI X OT
koppo3uu. CIuiaBbl (CTallb, 9yT'yH, TIOPATIOMUHUHN, OpOH32) ¥ UX IPUMEHEHHUE B OBITY M MTPOMBIIIICHHOCTH.

[[{enounpie MeTamnsl: onoxkenue B Ilepuoguueckoit cucreme xumuueckux siemenToB J[. M. MenneneeBa, ctpoeHue mx
aTOMOB, HaXOXJIeHUE B Mpupojie. Puzndeckne U XUMUIECKHUE CBOMCTBA (Ha TpUMepe HATpHs U Kaius). OKCUIBI U THAPOKCHIBI
HaTpus u Kanwus. [[prMeHeHne MeI0YHBIX METaUIOB U X COSTUHEHUH.

[IlenoyHo3eMenbHbBIE METAUIBI MATHUN U KaJdblUW: MonoxkeHue B [lepuoguyeckoi cucteMe XuMudeckux snemeHToB Jl. WM.
MeHpeneeBa, CTpOGHHE WX aTOMOB, HaxOXieHHE B npupojie. Pu3ndeckre W XUMHUYECKHE CBOWCTBA MarHUs M KaJIBIIHSL.
Baxneiimue coemuHeHUs KaTbIUs (OKCUT, TUAPOKCHU, CONH). KECTKOCTH BOMBI U CIIOCOOBI €€ YCTpaHSHHSL.

Amomununii: monoxkenne B Ilepuoanueckoit cucreme xumuueckux siemeHtoB J[. M. MenzeneeBa, ctpoeHune aToma,
HaxoXJeHUe B mpupoje. Ou3nveckne U XUMHUUECKHUE CBOMCTBA alfOMHHHUA. AMQOTEpHBIC CBOWCTBA OKCHIA U THUIPOKCHIA
AJTIOMMHUA.

Kenezo: monoxenne B Ilepmommnueckoit cucteme xumudeckux siemeHToB J[. M. MenneneeBa, cTpoeHune artoma,
HaxoXxJeHue B npupojae. Ou3nueckne U XMMHYECKHE CBOWCTBA jkeie3a. OKCHIbl, THAPOKCUAbI U conn xene3a (II) u xenesa
(III), ux cocTaB, CBOICTBA U MOJIyYEHHE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C 00pa3laMd METAUIOB U CIUIABOB, WX (PH3MYECKUMH CBOMCTBAMH, U3YyUYCHUE PE3YIBTATOB KOPPO3UH
METAJIJIOB (BO3MOXKHO KCITOJIb30BAaHHE BHICOMATEPHATIOB), 0OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHIA KAJIBIIUA U HATPHUS C BOAOM
(BOBMOKHO HCITOJIb30BaHUE BUICOMATEPHAIIOB), HCCIICIOBAHNE CBOHCTB KECTKOH BOABI, Mpollecca TOPEHHUS XKelie3a B
KHCIIopoJie (BO3MOXKHO HCIIOIh30BAHKUE BUCOMATEPHAIIOB), IPU3HAKOB IPOTCKAHNS KAYECTBEHHBIX PEeaKIMi Ha MOHBI: MarHus,
KaJlpIUsl, aJIOMUHUS, IuHKa, xene3a (II) m xemesa (III), menu (II), HabmogeHMe M OMUCAHHE MPOLIECCOB OKPAIIMBAaHUS
IJJAMEHH HMOHAMH HATpHsl, Kalus W Kalblus (BO3MOXHO HCIIOJIb30BAaHUE BHACOMATEPHANIOB), HCCICIOBaHUE aM(OTEpHBIX
CBOMCTB THIPOKCHA alFOMUHUS U THAPOKCHUA [IMHKA, pEllIeHHe SKCIIePUMEHTANBHBIX 3aa4 1Mo Teme «BakHeuIe MeTamisl 1
HUX COCIUHCHUS.

XumMus 1 OKpy:Kaias cpeaa

BemiectBa 1 MaTrepualibl B IOBCEIHEBHOM )XKM3HU YeJIOBEKa. be30omacHoe HCIoIbh30BaHUE BEMIECTB U XUMUYECKUX PEaKIIUi B
opbITy. [lepBast mOMOIIH TPH XUMHYECKHUX 03KOTaX M OTPABICHUSIX.

XUMUYECKOE 3arps3HEHUE OKpYXkKarolle cpelsl (MpeaenbHas AONMyCTUMasi KOHLEeHTpalus BemecTs, naitee — [1IK). Ponp
XUMUU B PEIICHUH 3KOJIOTUIECKUX MPOOIIEM.

Xumuueckuii Ikcnepumenm:

u3ydeHue o0pas3loB MaTepUaIOB (CTEKIIO, CIUIABbI METAJUIOB, TOJIUMEPHBIE MATEPUAIbI).

Mescnpeomemnule cesazu

Peanu3zanus MeXNpeIMETHBIX CBS3EH MPU U3YYCHUU XUMHH B 9 KJlacce OCYIIECTBISIETCS Yepe3 UCTIONIb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W TOHSITHM, SBISIOMIMXCS CUCTEMHBIMU MIJI OTHEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOTO IIMKJIA.

OOuIre ecTeCTBCHHO-HAy4YHBIC MOHITUS: HAy4dHBIH (AaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIW3, CHHTE3, KIIacCU(UKAIWSA,
MIEPUOANYHOCTh, HAOIIOJICHHE, JKCIICPUMEHT, MOJICIIMPOBAaHUE, HW3MEPEHUE, MOJENb, SIBICHUE, IapHUKOBBIA 3 (eKT,
TEXHOJIOTHSI, MATEPHAIIBI.

®uzuka: wmarepus, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJ, MH30TOIbL, PAAHUOAKTUBHOCTh, MOJIEKYJa,
ANIEKTPUYCCKUN 3apsijl, POBOJHUKH, MOIYIMPOBOJIHUKH, IUIICKTPUKH, (OTOJIEMEHT, BEUIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSIHHE BEIECTBA, ra3, PacTBOP, PACTBOPUMOCTh, KPUCTAIIINYCCKAsT PEIIETKA, CIUIaBhl, (PU3MUYECKUE BEIIMYHMHBI, CIUHUIIBI
W3MEPEHUS, KOCMUYIECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COHIIE.

Buonorust: poTtocunTes, nprxanue, 6nmochepa, IKOCHCTEMa, MHHEPAIBHBIC YIOOPSHHUS, MUKPOIJIEMEHTHI, MaKPOIJICMEHTEHI,
MMUTATEIIbHBIC BEIICCTRA.

Ieorpadus: atmocdepa, runpocdepa, MUHEPAITbI, TOPHBIC ITOPOIBI, MOJE3HBIC HCKOTIAEMbIE, TOTUIUBO, BOJHBIC PECYPCHI.

IMJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOT'PAMMBLI 110 XUMHWHA HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHMSI

JJMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE Pe3yabTaThl OCBOCHHUS MPOTPaMMBI OCHOBHOTO OOIEro 0oO0pa3oBaHUs JIOCTUTAOTCS B XOJ¢ OOYYCHHUS XMMHU B
€MHCTBE Y4eOHON M BOCIUTATENBHOHN AESATEIBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMH POCCHUMCKUMHU COLMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU, IPUHATHIMHU B 00LIIECTBE MpaBUJIaMU U HOPMAaMHU TOBEACHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHWSI, CAMOPA3BUTHSA U COITUAIN3AIIUU 00YJaIOIUXCA.

JIM4HOCTHBIE PE3YNBTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CUCTEMOH IO3UTHBHBIX IICHHOCTHBIX
OpHUEHTALUI U PACIIUPEHUE OMBITA AEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mIaTpHOTHYECKOr0 BOCIIUTAHUA:

LICHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYyYHOMY HACIICAUIO, IIOHMMAaHWs 3HAYCHUS
XMMUYECKOW HAayKH B JKU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJCTh JTOCTOBEPHOW WH(poOpMamueil o mepernoBBIX
JOCTHXKEHUSAX M OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HaHUAX 00 YCTpOHCTBE MHUpa U
00111eCTBA;

2)rpakaaHCKOro BOCIIUTAHMSA:

MPEACTABICHUS O COLHAIBHBIX HOPMAaX M IIPABWJIAX MEXJIMYHOCTHBIX OTHOIIEHHMM B KOJUIEKTHBE, KOMMYHUKATHBHOW
KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOU, Y4eOHOMCCIIEI0BATEIECKOM, TBOPUYECKON M JPYTUX BUAX NEATEILHOCTH, TOTOBHOCTH
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K pa3HOOOpa3HOW COBMECTHOH AEATEIBPHOCTH IPU BBIMOJHEHUH YYCOHBIX, MMO3HABATEIBHBIX 33/1a4, BBHIMOJHCHUN XUMHYECKUX
OKCHEPHMEHTOB, CO3/IaHUN YYE€OHBIX IPOEKTOB, CTPEMIICHHS K B3aMMONOHIUMAHHUIO W B3aMMOIIOMOIIM B IPOIEcCe ITON yueOHOU
JeSITeIFHOCTH, TOTOBHOCTH OIICHMBATH CBOE MOBEJCHHE M IIOCTYNKH CBOMX TOBApUINEH C MO3WIMH HPABCTBEHHBIX M IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIIEJCTBUI MOCTYITKOB;

3) HIEeHHOCTH HAYYHOTO MO3HAHNA:

MHUPOBO33PEHUYCCKUE TPEACTABICHNS O BEIIECTBE M XUMHUYCCKOHN pEakIiy, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAayKd W COCTABIIIOIIME OCHOBY JUIS TIOHMMAaHMS CYIIHOCTH HAyYHOW KapTHHBI MHpA, IPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS MPHUPOIBI, B3aUMOCBS3AX 4YEJIOBEKA C NPUPOTHON Cpenod, O pONM XUMHH B ITO3HAHWU ITHX
3aKOHOMEPHOCTEN;

MO3HABATCIBHbIC MOTHBBI, HANPaBICHHBIE Ha IIONYYCHHWE HOBBIX 3HAHUM 10 XUMHH, HEOOXOAWMBIC ST OOBSCHEHUS
HaOIIOTaeMbIX MPOIECCOB M SBICHUM, IMO3HABATENBHON, HMH()OPMAIMOHHONW W YUTATENBCKON KYIBTYPHI, B TOM YHCIIC HABBIKOB
CaMOCTOSITEIIBHOW pPabOTBl C Y4EOHBIMH TEKCTAaMH, CIPABOYHOM JUTEPATYpOH, IOCTYIHBIMU TEXHHYSCKAMHU CPEICTBAMU
WH(OPMAITMOHHBIX TEXHOJIOTHH;

HWHTEpeC K OOYYCHHIO W TO3HAHHIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTh K CamMOOOpa30BaHUIO, MPOSKTHOW M
HCCIIEIOBATEIILCKON ISATEILHOCTH, K 0OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH M YPOBHS OOYUCHHS B TAIBHEHIIICM;

4) GopMHPOBAHHUA KYJIbTYPbI 310POBbA:

OCO3HAHWE IICHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHHMS K CBOEMY 3IO0POBBIO, YCTAaHOBKHM Ha 3IOPOBBI 00pa3 KW3HH,
OCO3HAHUE TMOCIEICTBUI U HENPHUATHE BPEIHBIX MPHUBBYECK (YHOTPEOJICHHS aJKOTONISI, HAPKOTHKOB, KypEeHHUs), HEOOXOAUMOCTH
coOJTrOIeHNs TpaBWIT OE30MTACHOCTH TP 0OpaIleHUN ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U PeabHOMN JKU3HU;

5)TpyaoBOro BOCIUTAHUA:

HMHTEpeC K MPAKTHYCCKOMY H3YYEeHHIO MPOo(ecCHidl M Tpyda pa3inIHOTO POAa, YBaKEHHE K TPYAy U pe3yiabTaTaM TPYIOBOM
JESITeIFHOCTH, B TOM YHCJE HAa OCHOBE MPUMEHEHHS INPEIMETHBIX 3HAHUH 10 XHMHH, OCO3HAHHBIM BHIOOp WHIMUBHIYaTbHON
TPaeKTOPHH MPOJIODKEHHS 00pa30BaHuUs ¢ yIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U
noTpedHOCTEH, YCIeHOH podecCHOHATBHOM ASATEIPHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B
npodeccHoHaTBHOH cpene;

6)3K0JIOrMY€eCKOr0 BOCIIUTAHUSA:

HKOJIOTHYECKH I[eTIeCO00pa3HOe OTHOLICHUE K MPUPOE KaK HCTOYHHKY KU3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS, TOHUMAHUE
IIEHHOCTH 37I0POBOTO M Oe301MacHOr0 00pa3a KHM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY H TICHXHUYECKOMY
3IIOPOBBIO, OCO3HAHKE LIEHHOCTH COOJIOICHHS MTPABIIT OE30MACHOTO MTOBEJCHUS IPH paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYAIUSX,
YTPOXKAIOMINX 3JOPOBBIO M )KU3HU JIOMICH;

CIOCOOHOCTH MPUMEHATh 3HAHMA, MOJTydaeMble HPH H3YYCHHH XUMHHM, IUISI PEIICHUS 337ad, CBA3aHHBIX C OKpYKaloIlei
MPUPOIHON CPENoH, U TOBBIICHHUS YPOBHS SKOJIOTHYECKOH KyJIbTYpHI, OCO3HAHUS TI00aIBHOTO XapakTepa KOJIOTHIECKUX
npoOjeM M IMyTel MX PEelmIeHUs] MOCPEICTBOM METOJOB XMMHUH, SKOJOTHYECKOTO MBIIUICHUS, YMEHHS PYKOBOJCTBOBATHCS UM B
M03HaBATENHFHON, KOMMYHUKATUBHOM U COITMAIbHOMN MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDI

B cocraBe MeTampeaMETHBIX PE3yNbTATOB BBIACIIOT 3HAYUMBIC IS ()OPMHPOBAHHS MHUPOBO33PCHHS OOIICHAYYHBIC IMOHSTHUS
(3aKoH, TeOpus, TPUHILIUI, TUIIOTE3a, (DAaKT, CHCTEMa, MIPOILIECC, IKCIIEPUMEHT U JPYroe.), KOTOPbIe HCIOIB3YIOTCS B €CTECTBEHHO-
HAYYHBIX YUEOHBIX MpeaMeTax M MO3BOJIIIOT Ha OCHOBE 3HAHUH M3 ATHUX MPEAMETOB (POPMUPOBATH IPEACTABICHUE O LIEIOCTHOMN
HAYYHOW KapTHHE MHpA, ¥ YHUBEPCAIbHbIC YUeOHBIC IEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATUBHEIE, PETYISTHBHEIC), KOTOPBIE
obecrieunBaioT (POPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSATEIFHOMY TUIAHMPOBAHHIO U OCYIIIECTBICHUIO YUeOHOW IESTEIHHOCTH.

Ilo3naBaTe/bHBIE YHHUBEPCcAJIbHbIE YUeOHbIe AelicTBHS

Ba3zoBble jjornyeckue AeiicTBus:

YMEHUS HCIOJbh30BaTh MPHUEMBI JOTMYECKOTO MBIIUICHAS TPU OCBOCHUM 3HAHHI: PACKPHIBATH CMBICI XMUMHUYECKUX MOHSATHH
(BBLEEIATh WX XapaKTepHBIC MPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C APYTMMH MOHSATHAMH), WCIOJB30BaThb IOHATHS IS
00BSICHEHHS OTHETBHBIX (PAaKTOB M SBICHUM, BHIOMPAaTh OCHOBAHMS M KPUTCPHM A KIacCH(UKAIUK XUMHYECKHUX BEIIECTB U
XMMUYECKUX PEaKIMi, yCTAaHABIMBATH MPHYMHHO-CICICTBEHHBIC CBSA3M MEXKIY OOBEKTAMU W3YYCHHS, CTPOUTH JIOTHYECKHE
paccyxaeHus (HHIYKTHBHEIC, IEAYKTHBHBIC, TI0 aHAJIOTHH ), I€TaTh BEIBOJIBI U 3aKJIIOYCHUS;

YMEHHE HPUMEHATH B MPOIECCe MO3HAHMS MOHITHS (IPEIMETHBIE W METAlpEeIMETHBIE), CHMBOIHYECCKUE (3HAKOBBIC) MOCTIH,
UCTOJIE3yeMbIe B XMMUU, MPEOOPA30BHIBATH MIHUPOKO MPUMEHIEMBbIC B XHMHH MOJCIBHBIC MPEACTABICHHUS — XUMHUYCCKUN 3HAK
(cuMBON 371€MeHTa), XUMUYECKas popMyiia U ypaBHEHHE XUMUYECKOW PEaKIUK — IIPH PEIICHUN YIeOHO-IT03HABATEILHBIX 3313, C
y9€TOM 3THUX MOJENBHBIX NPEACTaBICHUN BBIABIATE M XapaKTEPU30BATH CYIIECTBEHHBIC NPH3HAKH H3yYaeMBIX OOBEKTOB —
XMMUYECKUX BEIICCTB W XUMHUYCCKHX pEaKIWH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-CICACTBEHHBIC CBS3H U
MPOTHBOPEYHS B U3y4aeMBIX MPOIECCAaX U SBICHUIX.

Ba3oBble ncciienoBarebcKue AeiCTBUA:

YMEHHUE HCIONB30BaTh IOCTABICHHBIC BOMPOCHI B KauyeCTBE WHCTPYMEHTA MO3HAHHS, a TaKXKe B KaueCTBE OCHOBBHI JUIS
(hopMHPOBaHUS TUTIOTE3HI 110 IPOBEPKE MPABIIIBHOCTH BBICKA3BIBAEMBIX CYKICHUH;

nproOpeTeHne OIbITa 10 INIAHWPOBAHMIO, OPTAaHU3ALUN U TPOBEICHUIO YUCHHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOIIONATh 3a
XOZIOM TIpOIlecca, CaMOCTOSATENBFHO MPOTHO3UPOBATH €ro Pe3yNbTar, (GOopMyIUpoBaTh O0OOIIEHHS W BHIBOABI MO PE3ylbTaTaM
MIPOBEIEHHOTO OITBITA, UCCIECIOBAHISI, COCTABIATE OTUET O MPOJCTIaHHON paboTe.

Padora ¢ undopmaumeii:

YMEHHUE BEIONPATh, aHAIM3UPOBATH U UHTEPIIPETHPOBATh HHPOPMAITHIO PA3TUIHBIX BUAOB U (POPM MPEICTABICHUS, OTYIAeMYyIO
U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJSIpHAs JHMTEpaTypa XHMHUYECKOTO COJNCpKAaHUS, CIPABOYHBIE IIOCOOWS, PpECYpCHI
WnTepHeTa), KpUTHIECKU OIICHUBATH MPOTUBOPEUUBYIO M HETOCTOBEPHYIO HH(POPMAIIHIO;
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YMEHHE OPUMEHSTh PA3IUYHBbIe METOAbI M 3alMpOChl MPU IOHCKE U OTOOpPEe HMHPOPMALMM W COOTBETCTBYIOLIMX JAHHBIX,
HEOOXOMUMBIX JUUIS BBIMOJHEHUSI y4eOHBIX M IMO3HABATENBHBIX 3a/la4 ONpPEAEIEHHOrO THIIA, MMPUOOpPETEHHE OMbITa B 00NACTH
MCIIOIb30BaHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOT U1, OBJIJICHUE KYJIbTYpPOil aKTUBHOTO HCIIOJIb30BAHUS PA3IHYHbBIX
MOUCKOBBIX CHCTEM, CAMOCTOSITEIBHO BbIOMPATh ONTUMAIBbHYIO (OPMY MpEICTABICHUS HH(YOPMAMU U HIUTIOCTPHPOBATH
pelaemMble 3aja4l HECJIOKHBIMH CXeMaMH, TiarpaMMaMu, IpyruMu Gopmamu rpadMky 1 UX KOMOHHAIIUSIMU;

YMEHHE HUCIOJIb30BATh M aHATM3UPOBAThH B MPOIECCEe YUEOHOW U UCCIIENOBATEIBCKON AEATENLHOCTH UHA)OPMAIIUIO O BIMSHUU
MPOMBIIIIEHHOCTH, CEIbCKOT0 X031CTBA M TPAHCIIOPTa HA COCTOSHUE OKPYKAIOIEH TIPUPOIHON CPE/IbL.

KoMMyHHKaTHBHBIE YHHBeEPCAJIbHBIE YUeOHbIe TeiiCTBHSA:

YMEHHS 3aJlaBaTh BOIMPOCHI (B Xoje Juanora u (WIM) JDUCKYCCHH) IO CYIIECTBY OOCYXIaeMOW TeMbl, ()OPMYIHPOBATH CBOU
MPE/II0KEeHUS] OTHOCUTEIIBHO BBIMOIHEHHUS [IPE/I0KEHHOM 3a1a4H;

YMEHHUSI TPEICTABIATH MOTYYCHHBIC PE3YJIbTATHI TO3HABATENBHON MESITCIBHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTAX; JeaTh
MPE3CHTAIMI0 PE3YJIbTATOB BBIMOJHCHUSI XUMHUYECKOTO OSKCIepuMeHTa (1abopaTopHOro OIbITa, JabopaTopHOil paboThl 1O
WCCJICJIOBAHUIO CBOWCTB BEIIECTB, YICOHOTO MPOCKTA);

yMeHHUS y4eOHOTO COTPYIHUIECTBA CO CBEPCTHHUKAME B COBMECTHOM MO3HABATEIBHON M MCCIIEOBATENbCKON AEATENBHOCTH PH
PEILICHUN BO3HUKAONIUX MPO0JIeM Ha OCHOBE y4&Ta OOIIUX MHTEPECOB M COTTIACOBAHUS MO3KUIUH (00CYKACHUS, 0OOMEH MHEHHSIMH,
«MO3TOBBIE HITYPMBI», KOOPIMHALIMS COBMECTHBIX JISHCTBUH, ONIpe/ieieHne KPUTEPHEB 110 OLIEHKE KaueCcTBa BHIIOJIHEHHON paboThI
U Apyrue).

PeryissiTHBHBbIE YHHBepcaIbHbIe YUeOHbIE 1eficTBUA:

YMEHHE CaMOCTOSITENIBHO OINpPEACNATh 1NN ACATEIBHOCTH, IUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATH M  IPU
HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BHIOMpaTh Hambonee 3(D(EKTHBHBIE CIIOCOOBI pENICHUs YYeOHBIX U
MO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIBHO COCTABIIATH I KOPPEKTUPOBATH MPEIOKCHHBII AITOPUTM JCHCTBUIL IPU BBIMOTHEHHH
3afaHuil ¢ y4€TOM MOJyYCHHS] HOBBIX 3HAHHH 00 M3yyaeMbIX OOBEKTax — BELIECTBAX M PEaKIUsAX, OLEHHBATh COOTBETCTBHE
MOJIYYCHHOTO pe3yibTaTa 3asBJICHHOHN IIeM, YMEHHE HCIIONIb30BaTh U aHAIW3UPOBATh KOHTEKCTHI, Hpe/laracMble B YCIOBHH
3aJaHuH.

HOPEIMETHBIE PE3YJbTATDI
B cocraBe mpeaMeTHBIX PE3yNBTATOB MO OCBOCHHUIO 00S3aTEIBHOTO COACPIKAHUSA, YCTAHOBICHHOTO NAaHHOW (eaepalbHOMI
pabouelf TpoOrpaMMOM, BBIJCISIOT: OCBOCHHBIC OOYYAIOIIMMICS HAyYHBIC 3HAHWSA, YMEHUS M CIIOCOOBI EHCTBHIA,
cnenmduyueckue Uil MPeaIMETHOW o0macTh «XWMHS», BUABl AEATEIBHOCTH MO TIOJYYEHHWIO HOBOTO 3HAHUS, €ro
WHTEPIPETalH, TPEOOPaA30BAHHIO U IPUMEHEHHIO B Pa3IMYHBIX YICOHBIX M HOBBIX CHTYAIIHSX.

IIpenmeTHbIe pe3yJIbTaThl Ha 6230BOM YPOBHE K KOHIlY 00yueHusi B 8 Kiacce:
® PaCcKpPBIBaTh CMBICI OCHOBHBIX XMMHUYCECKUX MOHITHUN: aTOM, MOJIEKYJIa, XUHMHUYECKHI SIIEMEHT, POCTOE BEIIECTBO,
CJIOXKHOE BEIIECTBO, CMECh (OHOPOIHAS U HEOIHOPO/IHAS ), BAJICHTHOCTD, OTHOCHTEJIbHAS aTOMHAsl U MOJICKYJISIPHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MacCoBast OIS XUMUIECKOTO 3JIEMEHTa B COSTMHEHNN, MOJISIPHBINA 00BEM,
OKCH/I, KUCJIOTa, OCHOBAHUE, COJIb, 3JICKTPOOTPHUIIATEIIBHOCTD, CTETICHb OKUCIICHUS, XUMUUSCKast PeaKIvsl, Kiaccu(puramnms
peaKkIuii: peakiuu COSAMHCHUS, PEaKIIUU Pa3I0KCHISI, PEaKINK 3aMEIICHHS, PeaKIiui 0OMeHa, SK30- U PHIOTCPMUICCKHC
peakuuu, TerioBoi 3G (eKT peakud, sIAPO aToMa, HIEKTPOHHBIHN CIIOW aTOMa, aTOMHAst OpOUTaNb, PaguyC aToMa,
XIMHYECKas CBSI3b, MOJSIPHAs U HETIONIApHAs KOBaJICHTHAs CBsI3b, HOHHAS CBA3b, MOH, KATHOH, aHUOH, PacTBOpP, MacCcoBast
JI0JIs BellecTBa (MPOIEHTHAS KOHIISHTPAIUs) B PaCTBOPE;
® WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MMOHATHHA U TIPUMEHSTH 3TH MOHSATHS IIPH OMICAHWHN BEIIECTB U MX
MIpEBpaLCHUN;
® HCIIOJIb30BaTh XUMHUYECKYHO) CUMBOJIUKY ISl COCTABICHHS (DOPMYJT BEIIECTB ¥ YPaBHCHUIN XUMHUECKUX PEAKIIHIA;
® OTIPEICIIATH BAJIGHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COSAMHCHUSX, CTCIICHb OKUCIICHUS 3JICMCHTOB B OMHAPHBIX
COCIUHECHHUSX, PUHAJICKHOCTH BEIIECTB K OMPE/ICIIEHHOMY KIIACCY COSAMHEHUH 110 (hopMyIiaM, BUI XUMUYESCKON CBSI3U
(xoBaJIeHTHAsI M IOHHAs) B HEOPTAHUYECKUX COCTUHCHUSX;
® packpbiBaTh cMEICH [lepuomuueckoro 3akona /. M. MeHeneeBa: JeMOHCTPUPOBATh IOHUMAHKE TIEPHONICCKON
3aBHCHMOCTH CBOMCTB XMMUYECKHX AJIEMEHTOB OT HX MMOJI0KeHHs B [leproandeckoii cucteme, 3aKOHOB COXPaHEHHUS MacChl
BEIIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO yUEHHs, 3aKOHa ABOTaIpo;
® OTIMCHIBATh M XapaKTepH30BaTh TabnuuHyto ¢hopmy [leproamueckoil cucTeMbl XUMIYECKHUX DJIEMEHTOB: Pa3IndaTh
TIOHATHS «TJIaBHAs oArpyta (A-rpymma)» u «nobdodnas noarpynna (b-rpyra)y, Maasie 1 OOJBITHE TIEPUOIBI, COOTHOCHTD
0003HaYEHUs, KOTOphIe UMeIOTCs B Tabnmie «lleproamueckas cucreMa xumMmudeckux 3neMeHToB J[. M. MenneneeBay ¢
YUCIIOBBIMU XapPaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB | 3apsij s1ipa, 00IIee YHCIIO0 HICKTPOHOB
Y pacIipeielieHre UX 110 3JIEKTPOHHBIM CIIOSIM);
® KJIACCU(UIMPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPTAaHWIECKHE BEIIECTBA, XUMUYECKHE PEAKIIIH (110 YHCITY U COCTaBY
YYaCTBYIONIMX B PEAKIIMU BEUICCTB, 110 TETIOBOMY 3D (eKTy);
® XapaKTepHu30BaTh (OMHUCHIBATH) OOIIIE XUMUIECKIE CBONCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIasl OTIMCaHNe
MpUMepaMH MOJICKYJISIPHBIX YPaBHEHHI COOTBETCTBYIONINX XHMHUYCCKUX PEAKIIHIA;
® [IPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4ECTBEHHOTO COCTaBa, BO3MOYKHOCTH MTPOTEKAHUS
XUMHYECKUX MPEBPAIICHUN B PA3IINIHBIX YCIOBHSIX;
® BEIYHCIISITh OTHOCUTEIHHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOTI0 XUMUYECKOTO 3JIEMEHTA IO
(hopMyIie coeTMHEHMS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEaKIIvy;



® [IPUMEHSATH OCHOBHBIE ONICPAIIUH MBICIUTEIILHON JACSITEILHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHUE, 00001IeHHE,
CUCTEMAaTHU3aINIO, KIIACCU(DHUKAIUIO, BRISIBICHUE IPUIMHHO-CIICICTBEHHBIX CBS3CH — JIUIS M3YUYCHUS CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIUii, ECTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS — HAOIIOICHHE, U3MEPEHUE, MOACTUPOBAHHUE, IKCIICPUMEHT
(peanbHBIIN U MBICIICHHBIH);
 CJIeIOBaTh MIPABUIIaM TIOIH30BAHNS XUMUYECKOW MOCYI0H 1 Ja00paTOpHBIM 000PYTIOBAaHHUEM, a TaK)Ke TpaBHUIaM
oOpariieHus ¢ BEIIECTBAMU B COOTBETCTBUY C MHCTPYKIIUSMH 10 BBITIOJIHEHHUIO JIAOOPATOPHBIX XUMUYECKUX OIIBITOB IO
TIOJTYICHHIO 1 COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOIa M KUCIOPO/Ia), IIPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHON
MacCOBOW JI0JIel pacTBOPEHHOTO BEIIECTBA, TNIAHUPOBATHh U MIPOBOIUTH XUMUIECKHE SKCIIEPUMEHTBI TI0 PACIIO3HABAHUIO
pPacTBOPOB MIEIOYEH M KUCIOT C TIOMOIIBIO HHANKATOPOB (JIakMyc, (heHON(PTAIENH, METHIIOPAHK U APYTHE).

IIpenmeTHBbIe pe3yabTaThI HA 0230BOM YPOBHE K KOHIY 00y4eHMs B 9 Kiaacce:
® PaCKpPBIBaTh CMBICI OCHOBHBIX XMMHUYCSCKUX MOHITHN: XUMUYCCKHI SJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH,
MPOCTOE BEMIECTBO, CJIOHOE BEIIECTBO, BAJICHTHOCTD, AJIEKTPOOTPULATEIbHOCTh, CTETIEHb OKUCICHHS, XUMHYECKast
peaKIus, XMMUIeCKas CBS3b, TEIUIOBOU 3PPEKT peaKuu, MOJIb, MOJISIPHBIH 00BEM, PacCTBOP, AIMEKTPOIUTHI, HEAIEKTPOIHUTHI,
ANEKTPOIMTHYECKAs AUCCOIMAIINS, PEaKIIMd HOHHOTO 00MEeHa, KaTajan3aTop, XUMHYECKOe paBHOBECHE, 0OpaTHMEbIE U
HeoOpaTHMBbIC PEAKITUH, OKUCIUTEIIbHO-BOCCTAHOBUTEILHBIC PEAKIINH, OKHCIUTENh, BOCCTAHOBUTEIb, OKHCIICHHE U
BOCCTAaHOBJICHUE, AJUIOTPONHsI, aM(pOTEPHOCTh, XUMHUUECKas CBA3b (KOBAJICHTHAS, MOHHAS, METAJUIMYECKasl ),
KpUCTAJUTHYECKas peréTka, KOppo3usl METALIOB, CIUTABHI, CKOPOCTh XUMUYECKOH peaklnu, MPeAeIbHO A0MyCTUMAas
koHneHTpanus [TJIK Beiectsa;
® WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATHHA U TIPUMEHSTH 3TH MOHSATHS IIPH OMICAHNUHN BEIIECTB U UX
MpEeBpaIlCHUI;
® IICIT0JIF30BATh XUMHUECKYIO0 CHMBOIIUKY JUISI COCTaBIICHHS (POPMYJT BEIIECTB M YPABHEHUH XUMUYECKUX PEaKIIUii;
® OTIPEIETISATh BAJIGHTHOCTh M CTETICHh OKUCIICHUS! XUMUYIECKHX 3JIEMEHTOB B COSMHEHUSIX PA3IMYHOTO COCTABA,
MIPUHAIEKHOCTH BEIIECTB K OMPEASIEHHOMY KJIACCY COEAMHEHNH TI0 (JOpMyIaM, BUI XUMUYECKON CBS3U (KOBAJICHTHAS,
WOHHAs, METAJUTMYECKAs) B HEOPTAHUYECKUX COCTUHECHUSX, 3apsij] NOHA IT0 XUMHUYECKOH (popMyIie, XapakTep Cpe/bl B
BOJIHBIX PacTBOPax HEOPraHUYECKUX COCTUHCHHIA, TUIT KPUCTAIUTHICCKON PEIIETKH KOHKPETHOTO BEIIECTRA;
® packpbiBaTh cMbIch [lepuoandeckoro 3akona J[. 1. MeHeneeBa v IeMOHCTPUPOBATh €TI0 MOHMMAHKUE: OMTUCHIBATD U
XapakTepu3oBaTh TabaMaHy0 popmy llepronndeckoit cucTeMbl XUMHUUECKHX 3JIEMEHTOB: Pa3INYaTh TOHATHS «TJaBHAs
noarpynma (A-rpynmna)» u «mooounas nmoarpynna (b-rpyrma)y, Mansie U O0JbIINE IEPHOBI, COOTHOCHTH 0003HAUCHUS,
KOTOPBIC HMEIOTCS B IIEPUOTUUCCKON TaOIIUIIE, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS AaTOMOB XUMUYECKHUX 3JICMCHTOB
(cocTtaB u 3apsn sAapa, o0IIee YUCII0 SJICKTPOHOB U PACTIPEACIICHHE UX TI0 AJIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIIHe
3aKOHOMEPHOCTH B MI3MEHEHHUU CBOMCTB AJIEMEHTOB U MX COETUHEHHUH B TIpeJiesiaX MajbIX IEPHOAOB U IIIaBHBIX MOATPYIII C
Y4€TOM CTPOCHHS UX aTOMOB;
® KJIACCU(UIMPOBATH XUMHUYECKUE 3JIEMEHTBI, HEOPTAaHUIECKHE BEIIECTBA, XUMUYECKHE PEAKIIIH (110 YHCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIUH BEUIECTB, MO TETIOBOMY 3PQEKTy, IO HI3MEHEHHIO CTETIeHEH OKUCICHHS XUMHYECKUX DJIEMEHTOB);
® XapaKTepHU30BaTh (OMUCHIBATH) OOIIUE U CHICIIU(PUISCKUE XUMUIECKIE CBOMCTBA IPOCTHIX U CIIOKHBIX BEIIECTB,
MOATBEPIK/Iasi OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX ¥ HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUECKUX PEAKITHA;
® COCTaBIISITh YPAaBHEHUS JICKTPOIUTHIECKON TUCCOLUAINH KHUCIIOT, IIEJI0UeH U COJeH, MOJTHBIE ¥ COKPAIEHHbIE ypaBHEHUS
peaknuii HOHHOTO 0OMeHa, ypaBHEHUS PEaKIni, MOATBEPIK/IAIOIINX CYIIECTBOBAHIE TCHETUYCCKON CBA3H MEXKITY
BEIIECTBAMH PA3IMYHBIX KJIACCOB;
® PacKpbIBaTh CYyITHOCTh OKHCIUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHI TOCPEICTBOM COCTaBJICHUS dJIEKTPOHHOTO OaaHca
3TUX PEAKIUIL;
® [TPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHUS, BO3MOXXHOCTH ITPOTEKAHUS XUMHUIECKIX
MPEeBPAIICHUI B PA3JIMYHBIX YCIOBUSIX;
® BEIYHCIISITh OTHOCUTEIHHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOTI0 XUMUYECKOTO 3JIEMEHTA IO
(hopMyIte coeTMHEHHS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHUIO XMMHUYCCKOW PEaKITHH;
® coOTIOIaTh TIpaBUIIa MOIB30BAHMS XUMUYECKOW TIOCYIOH 1 JIAOOPaTOPHBIM 000PYI0BaHUEM, A TAKIKE ITPaBUIIAa OOpAICHHS
C BEIIIECTBAMU B COOTBETCTBUY C HHCTPYKIIMSIMH IO BBEITIOJTHEHHIO Ta00PaTOPHBIX XUMHUYCCKHUX OMBITOB I10 IMOJIYYCHHUIO U
coOHMpaHUIo Ta3000pa3HBIX BEIISCTB (aMMHaKa U YTIICKUCIIOTO rasa);
® [IPOBOJIUTH PEAKIINH, TTOITBEPIKIAFOIINE KAYSCTBECHHBIN COCTAaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATD OIBITHBIM ITyTEM
XJIOpUJ-, OpOMH/I-, HOTUA-, KapOOHAT-, hocdaT-, CHIUKAT-, Cyab(haT-, THIAPOKCUI-UOHBI, KATHOHBI AMMOHUS U HOHBI
M3YYCHHBIX METAJUIOB, IIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;
® [IPUMEHATH OCHOBHBIE ONIEPAI[H MBICITUTENIbHON ASITETFHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHUE, 00001IeHIe,
CUCTEMAaTH3aIINIO, BBIABICHIE TPHYNHHO-CIEACTBEHHBIX CBA3EH — I N3YYEHHUS CBOWCTB BEIIECTB M XUMUYECKHUX PEaKIni,
€CTECTBCHHO-HAYYHBIC METO/IbI IO3HAHUS — HAOIOICHUE, H3MEPEHHUE, MOJICTTHPOBAHNE, IKCTICPUMEHT (pEaTbHBIN 1
MBICJICHHBIH ).



TEMATHUYECKOE IIVIAHUPOBAHHUE
Padouasi mporpamma no yuedbHomy npeametry «Xumusi» pazpadorana ¢ yuérom pabdodeii mporpaMMbl BOCIUTAHUS,

YTO OTPa’KeHO B JIMYHOCTHBIX IJIAHUPYEMBIX pPe3yJbTATaX U o0ecrevynBaeT pean3anui0 HHBAPHAHTHBIX MOAYyJel

(MM) nporpamMMmbl «YpodHasi JesiTeJIbHOCTh», «BHelKoJIbHbIE MepONPUATH»,«OCHOBHbIE NIKOJbHbIE J€JIa» U

«ConuajgbHoe MapTHEPCTBO».

8 KUIIACC
Ne | HaumeHoBaHMe pa3/iesioB v TEM KonngectBo yacoB | DiekTpoHHbBIE
n/ | MporpaMMel Beero |KP mp | (wadpostie) [Tporpamma BocriuTaHHs
n o0pazoBaTenbHbIe
pecypchl
Paznen 1.1lepBoHayaibHbIe XUMUYECKHE TOHSTHS M «YpouHasi NeiITeIbHOCTD.
1. | Xumus — BakHas 00JIaCTh 5 2 Bubmuorteka [JOK | YCTAHOBICHHC JOBCPHTCILHEIX
1 | ecTecTBO3HAHUS U MPAKTUICCKON https:/m.edsoo.ru/ | OTHOMCHHI MEKAY yHHTCICM
JIETeTLHOCTH YEJIOBEKa 7141837¢ " ero yHeHHkant,
CHOCOOCTBYIOIINX
1. | BemiecTBa u XUMHYECKHE PEAKIIUU 15 1 bubmmorexa LIOK | nosurneomy  Bocnpusituio
2 https://m.edsoo.ru/ | yuammumucs TpeGoBammii  u
7f41837¢ npocsb VUHTETIS,
I/ITOFO o paBJIeHy 20 HpI/IBHC‘IeHI/IIE) X BHUMAHHA K
oOcyxmaemMoil  Ha  ypOKe
Pa3nen 2.Baknelimue npeacrtaBuTe/ I HEOPraHMYECKUX BelIECTB MHpOpMAIIH
2. | Bo3nyx. Kucnopon. Ilonsitue 06 6 Bu6nunorexa [JOK | $opmuposanme
1 | oxcumax https://m.edsoo.ru/7 | ©TBCTCTBCHHOTO OTHOLICHMA K
f4 1 83 7C Y4CHUIO, T'OTOBHOCTH u
— CITIOCOOHOCTH O0YYArOIIHUXCS K
2. | Bomopona.Ilonstue o kuciaorax u 8 1 bubmumoreka LIOK | camopassuruio n
2 | comax https://m.edsoo.ru/7 | camoo6pasoBanuio Ha OCHOBE
f41837¢c MOTHUBALUK K O0YYEHHIO U
2. | Bona. Pactsopsl. [TonsaTue 06 5 1 1 Bbubnunoreka [JOK | MO3HaHMIO
3 | OCHOBaHUSIX https://m.edsoo.ru/7 (opmmposae .
KOMMYHUKATHUBHOU
m KOMIICTCHTHOCTH B O6III€HI/II/I u
2. | OcHoBHBIC KiTacCH Heopranudecknx | 11 1 1 butommoreka IIOK | corpynnuuectse co
4 | coemuHEHUN https://m.edsoo.ru/7 | cBepcTHUKaMu
f41837c¢ bopmupoBanue OCHOB
Vrtoro 1o paszieny 30 cootmororayiomei
Paznen 3.Ilepuoanueckuii 3axon u Ilepuoguueckasi cucTeMa XUMAYECKHX COBPEMEHHOMY YPOBHIO
ajiemeHToB /. . MenneneeBa. CTpoeHne aTOMOB. XUMHYECKAsI CBSI3b. 9KOJIOrM4ECKOro MbIIICHUA
OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIINA MCHOJIb30BAHNC
3. | Ilepuoanueckuii 3aKOH U 7 bu6mmoreka [JOK ig;ﬁg?ggg::;? onepKaRHS
1 | [lepuomuueckas cucrema https:/m.eds00.1u/7 | yyegroro mpemmera uepes
XUMUYEeCKUX 35eMeHToB /1. 1. f41837¢ JEMOHCTPALMIO ACTAM
Menneneena. CTpoeHue aroma IIPUMEPOB OTBETCTBEHHOTO,
3. | Xumuueckas cBa3b. OKMCIUTENLHO- | 8 1 bubnuoreka IJOK | TP@KAAHCKOTO MOBEACHNA
2 | BOCCTAaHOBHUTEIBHBIE PEAKIIHH https:/m.edsoo.ru/7 | AM «OcHOBHbIE mIKOILHEIE
f41837c Aeaay. y
VYuactue Bo BCEPOCCUUCKUX
Hroro mmo pasaciy 15 Bubmnoreka HOK AKIUAX, MOCBAIIEHHBIX
https://m.edsoo.ru/7 | 3Ha4MMBIM COOBITHSIM B
41837¢c Poccun, mupe
PesepBHOE BpeMms 3 1 bubmunorexa [HOK
https://m.edsoo.ru/
7f41837¢
OBIIEE KOJIMYECTBO HACOB I10 68 5 5
[TPOI'PAMME
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9 KJIACC

Ne | HammeHoBaHuUe pa3ienoB U TeM Konndecto gacos DIEKTPOHHBIE

n/ | [porpamMMsl Beero | KP TP (undpoBsie)

I cero 06PA3OBATEbHELE [IporpamMma BOCIIUTAHUSE
pecypcehl

Pasjnen 1.BemecTBo M XUuMHYecKHe Peakuuu

1.1 [ToBTOpeHHME U yriayOieHne 5 1 Bubnuoreka IIOK
3HAHHUH OCHOBHBIX Pa3JIelioB https://m.edsoo.ru/ [AM «Ypounas
Kypca 8 kimacca 7412636 MeATEILHOCTEY.

1.2 OCHOBHBIE 3aKOHOMEPHOCTH 4 Bubmuorexa LHOK y:;?;f;f:;ix o THOMICHI
XUMUYIECKUX PEaKIThit https:/m.edsoo.ru/ | 7O

7f4 1 3636 MEXAY Y4YHUTEIEM H €To
e —— YUCHUKaMH,

1.3 DIEeKTPONIUTHYECKAS 8 1 bubnmnoreka 1OK | cnoco6ersyrommx
JUCCOUAIUs. X UMUYECKHE 1 https://m.edsoo.ru/ | MO3UTUBHOMY  BOCTIPHATHIO
peakuuu B pacTBOpax 71412636 YHaIUMHCS TPeOOBAHMIT 1

IpockO y4HTEs,
HTOFO 1o pa?)ﬂe.]'[y 17 MPUBJICUCHNUIO UX BHUMAHUA
Paznen 2.HemeTanjibl M X COeIMHEHUS K 00CyXJaeMoil Ha ypoke

2.1 OO0mas xapakTepUCTUKA 4 bubmmorexa [IOK ;I;d);iMig::He

XUMHUYECKUX d1eMeHToB VIIA- 1 https://m.edsoo.ru/ pMHp
F 7f4 1 3636 OTBCTCTBCHHOT'O OTHOILICHUA
rpyHHBI' QJIOTCHBI —_— K YUY€HHUIO, TOTOBHOCTH 1

2.2 OO01mas XxapakTepuCTHKa 6 bubmmorexa LIOK | cnoco6uoct o6yuaromuxcs
XHUMHYCCKHX 3J1eMEHTOB VIA- https://m.edsoo.ru/ | x CaMOpa3BUTHIO u
rpynnsl. Cepa 1 € COeTMHEHUS 7f41a636 caMo00pa3oBaHMIO Ha

OCHOBEC MOTUBaLIUU K

T nmcoimonoiemonvA- | buGaorexa LOK | ofysetino 1 nosiasio

1 https://m.edsoo.ru/ | $opmuposanue
rpynmsL. A3ot, Gocdop u ux 7412636 KOMMYHHKaTHBHOM
COCIMHEHUA - KOMIIETEHTHOCTH B OOIIEHUHT
2.4 OO6Ias xapaKTepHCTHKA 8 1 U COTpyNHHIECTBE  CO
" P P bubnunorexa LIOK CBEPCTHUKAMH
XHMHYECKUX AJIeMeHTOB [V A-
. 2 https://m.edsoo.ru/ | dhopmuposanme OCHOB
rpymimbl. YIIIEpoa U KPEMHUN U M
7f41a636 OKOJIOTHYECKOH  KYJIBTYpBI
MX COCAMHCHNA COOTBETCTBYIOLIEH
Hroro no paznery 25 COBPEMEHHOMY YPOBHIO
Paznen 3.MeTa/ulbl H MX COeAMHEHHUS IKOIIOTHHIECKOTO MBIILUICHHA
N HUCIIOJIb30BAHHUEC
3.1 OO0I1re CBOHCTBA METAJIIOB 4 bubmioreka LHOK | pocnmrarensanx
https://m.eds00.1w/ | posmosxHocTeit conepxanus
7f41a636 yueGHOrO IpeaMETa Yepe3

3.2 BasxHel1Iie MeTaIbl 1 UX 16 1 bubmmuoreka [JOK | ACMOHCTPALHIO ACTIM

COCITMHEHUS 2 https:/m.edsoo.ru/ | "PFMEPOB OTBETCTBEHHOTO,
7f4 1 3636 TPpaAXIaAHCKOI'0 IMOBEACHUA
—_— UM «OcHoBHBIE
Hroro no pazaery 20 HIKOJIbHBIE JeJ1a».
Pasznen 4. Xumus 1 oKpy»kaomasi cpeaa Vuactue o BoepoceHiickix
4.1 BemectBa 1 MaTepHalbl B )KU3HA 3 bubmmorexa [IOK AKLUAX, OCBAIIEHHBIX
YyeJIoBeKa https://m.edsoo.ru/7f| 3HaYUMBIM COGBITHIM B
41a636 Poccuw,
HWroro no pasneny
PesepBHOE Bpemst
OBIIEE KOJIMYECTBO HACOB I10 68 7
[TPOI'PAMME

Brimucka Bepna 29.08.2023r.

Vi 2 (2 D= F 2,

JIupeKTop IIKOJIBI

T.A. KoxeMmsaknaa
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