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IMosicuuTeIbHAA 3aNIUCKA

Pabouast mporpamma mo yuebnomy mpeamery "Xumust" 1 oOyuaromuxcst 9 kiacca CoCTaBIICH
Ha OCHOBE:

- OcHOBHOI 00pa3oBaTeIbHON MPOrPaMMbI OCHOBHOTO 00miero oopazosaruss MBOY "COIII
No 113 umenu Ceprest Cemenona";

- VYuyeOHoro mmana Ha 2023/2024 yueOnsni ronx MBOY "COII Ne 113 umenu Cepres
CemeHoBa";

- Tlomoxxenust o paboueii mporpamMmme y4eOHOTO MpenMeTa, yueOHOro Kypca, YTBEpKIESHHOTO
npukazoM MBOY "COII Ne 113 umenu Cepres Cemenona"

Jlannast paboyasi mporpamma 1o XMMuu B 9 Kjacce paccuntaHa Ha 68 4acoB B roji, 2 yaca
B Henemo. Cpok peanuszanuu padodel mporpamMmsl — 1 rog.

VYueonuk: ["abpuensu O.C. Xumus. 9 knacc: yaeOHUK 111 00111e00pa30BaTeIbHBIX OpraHU3aIui
/ O.C. I'abpuensu, N.I'. Octpoymos, C.A. Cnaakos. - M.: [IpocBemenue, 2019. - 223 c.

®enepanbHbIii TOCYJapCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT MpPEIyCMaTPUBACT H3yYEHUE
Kypca XMMHUHM B OCHOBHOM IIKOJIE KaK COCTaBHOW 4acTu IMpenMeTHou obnactu «EctecTBeHHO —
Hay4HbIC [IPEAMETHDY.

Kypc paccunTan Ha 00s13aTenbHOE U3yUYeHHe peameTra B 00béme 136 yueOHbIX YacoB 1o 2 yaca
B Henelro B 8-9 kimaccax.

Pabouast mporpamMma paccunTana Ha 249 B HEJIEJIO, U3 HUX 34 pe3epBHOE BpeMs, 44 KOHTPOJIbHbIE
paboThl, 74 mpakTHUECKue paboThl, Bcero 68 u.
Cpok peanuszanuu nporpaMmsl — 1 rog.

[Tpu n3yueHny XMMHUN IPOUCXOAUT (POPMUPOBAHKE 3HAHUH OCHOB XUMHUECKONW HAYKH KaK
00JacTh COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUUYECKON JESITETbHOCTH YeJIOBeKa M KaK OJTHOTO
13 KOMIIOHEHTOB MUPOBOM KyJIbTYpHl. 3aiaua y4eOHOro npeamMera COCTOUT B (POPMUPOBAHUU
CHCTEMbl XMMHMYECKMX 3HAaHUN — BaXKHEHIINX (aKTOB, MOHATHUI, 3aKOHOB U TEOPETUYECKUX
MOJIOKEHUH, JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NpUOOIICHNH K HAyYHBIM METOJIaM MO3HAHUS NIPU U3yUYEHHUH BEUIECTB U XUMHUUECKUX PEaKIUid, B
(GbOopMHpPOBaHMM W PAa3BUTHM I[IO3HABATENBHBIX YMEHHH W WX TNPUMEHEHHUH B Yy4eOHO-
MI03HABATEJIbHON M y4eOHO-UCCIeA0BATENbCKON 1€ATEIbHOCTH, OCBOSHUH MPaBUi 0€3011aCHOTO
oOpallleHus C BeIIECTBAMU B [IOBCEIHEBHON KHU3HH.

[Ipy m3ydyeHMHn XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE 3HAUCHUE
nproOpeny Takue e, Kak:

— (OopMHUpPOBaHNE HMHTEJUIEKTYyaJbHO Pa3BUTON JIMUHOCTH, TOTOBOHW K caM0OOOPa30BaHMUIO,
COTPY/AHUYECTBY, CAMOCTOSITEIbHOMY IPHUHATHIO pEIIEHUH, CHOCOOHON aJanTHpOBaThCS K
OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KU3HH;



— HAalpaBJICHHOCTh OOydYeHHUs Ha CHCTEMaTH4YecKoe MpPHOOIICHHE OO0YyYalomuXxcs K
CaMOCTOSITEJIbHOM ~ TO3HABaTEJIbHOM  JEATENIbHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(OpMHPYIONUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— o0ecrieueHne yCIOBHM, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYUYaIOIUMHKCS OIbITa
pa3HOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEHIINI ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IUYHBIX BUIOB JACSITEIbHOCTH;

— (hopmupoBanme o0l GyHKIMOHATEHON U €CTeCTBEHHO-HAYUYHOW IPaMOTHOCTH, B TOM
quclie YMEHHA OOBSICHSITh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHUpA, WUCHONB3Ys 3HAHHUS U
OTBIT, TOJIyYCHHBIC TMPH W3YYCHUH XUMHUHU, MPUMEHITh WX TPU PEHICHHH TMpoOJeM B
ITOBCETHEBHOM KU3HH U TPYIOBOH JESITEIBHOCTH;

— (hopmupoBaHHEe Y 00YYAIONIMXCS TYMaHUCTUYECKUX OTHOIICHUH, TOHUMAHUS IIEHHOCTH
XUMHUYECKUX 3HAHUU N7 BBHIPAOOTKH SKOJIOTMYECKU IIeIeCO00pa3HOro MOBEACHHS B OBITY U
TPYAOBON JEATEIIBHOCTH B LEJSAX COXPAHEHHUsI CBOETO 3J0POBbS U OKPYXKAIOIIEH MPUPOIHOU
Cpelbl;

— pa3BUTHE MOTHBAIMH K O0yUEHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEUEIOBEYECKHUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
podUIs ¥ HAMIPABJICHHOCTH JATBHEHUIIIETO 00yUeHUsI.

IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA MNPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHBI

JlngHOCTHBIE pe3ynbTaThl OCBOCHUS TMPOTPAaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYCHUS XUMHUHU B CIMHCTBE YICOHOW M BOCIIUTATEIILHOMN JEATSILHOCTH B
COOTBETCTBUM C  TPAJAULHMOHHBIMHU  POCCUHCKMMH  COLHUOKYJIBTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMU IIEHHOCTSIMU, TIPUHATHIMH B OOIIECTBE MpaBWUJIaMU M HOPMaMHU TOBEJCHUS U
CHOCOOCTBYIOT IIPOIIECCAaM CAMOTIO3HAHMSI, CAMOPA3BUTHSI M COIHANTU3AIIMN 00yYatOIIUXCS.

JIM4HOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOW MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMWA W PACIIMPEHHUE ONbITA ACATEIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YaCTHU:

1) naTPUOTHYECKOT0 BOCTIUTAHUS

LIECHHOCTHOT'O OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYUHOMY
HACJIEUIO, MOHMMAaHHUs 3HAUEHUS XUMHUYECKONM HayKH B KM3HM COBPEMEHHOro OOILecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGOpPMAIMEH O MEPEIOBBIX JTOCTHKCHUSIX M OTKPBITHIX
MHPOBON M OTEYECTBEHHON XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOIiCTBe
MUpa 1 o0IIeCTBa;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

MPEJCTABICHUS O COLMAJIbHBIX HOPMax W IPAaBWIAX MEXJIMYHOCTHBIX OTHOLIEHUU B
KOJUICKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOINECTBEHHO IIOJIE3HOM, Y4YeOHO-
HCCIIeIOBATEIILCKOM, TBOPUCCKOM U APYTUX BHIAX JCATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI
COBMECTHOI JIeSTEIbHOCTH MPH BHIMOJHEHUHN y4e€OHBIX, [MO3HABATENbHBIX 33]1a4, BHITOJIHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB, CO3/JaHUU YUCOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO
U B3aMMOIIOMOILM B Tpolecce 3TOM y4eOHOW AesITeTbHOCTH, TOTOBHOCTH OIIGHHUBATh CBOE



MOBEJICHUE U TOCTYIKH CBOMX TOBApHINEH C IMO3MIMH HPABCTBEHHBIX W MPaBOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCIEACTBUM MIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHYECKUE  NPEJICTABICHHUS O  BEIIECTBE M  XMMHUYECKOM  peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIME OCHOBY IS
MOHMMAHUS  CYI[HOCTH HAy4YHOHW KapTUHBI MHpa, NPEICTaBICHHUS OO0  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJIbI, B3AUMOCBS3SIX UeJIOBEeKa C MPUPOAHON Cpelo, O POIU
XUMUU B MTO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MMO3HABaTEJIbHbIE MOTHUBBI, HAIpPABJICHHbIE HA IMOJIYYEHUE HOBBIX 3HAHUU MO XHMHH,
HeoOXoauMble 711 OOBSCHEHUS HaOJI0aeMbIX MPOLIECCOB U SIBICHUN, I103HABATENIbHOM,
MH(POPMALIMOHHOW M YUTATENbCKON KyJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEPaTypoH, JOCTYMHBIMU TEXHMYECKUMHU CpEACTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

uHTepec K OOyYeHHI0 M TO3HAHMIO, JIOO03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHUIO, MPOSKTHOW U HMCCIEI0BATENbCKONW AESITETbHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPABIEHHOCTH U YPOBHS O0YUYEHHS B NajbHEHIIEM;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH JKHW3HM, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 370POBbIO,
YCTAaHOBKHM Ha 3JI0pOBbIM 00pa3 >KM3HH, OCO3HAHME IIOCIEACTBUH M HENPUSATUE BPEIHBIX
MPUBBIYEK (YIMOTPEeOJEHUsT aJIKOTOJs, HAPKOTHKOB, KYyPEHHS), HEOOXOIUMOCTH COOIIOICHUS
npaBwJl 0€30MacCHOCTH MpH OOpalEeHHMH C XMMHUYECKMMHU BELIECTBAMH B OBITY U pEajbHOM
KU3HU;

5) Tpyn0BOIro BoCIMTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MPOodeccHii u Tpyaa pa3IuuHOro pojia, YBaXKEHHUE K
TpyAy U pe3yJibTaraM TpPYyIAOBOM JAESATENbHOCTH, B TOM 4YHUCJIE€ HAa OCHOBE NPUMEHEHHS
MpPEAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAaHHBIM BBHIOOp WHAMBUAYAJIBLHON TPAECKTOPUHU
MIPOJODKEHNUS 00pa3oBaHUsl € Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTHM K XUMUH,
OOIIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, yCHEmHOW MpodhecCHOHATBHON JEATEIHPHOCTH U
pa3BUTHSL HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCHOHANIBHOMN CpeIE;

6) 3K0JI0rH4YeCcKOro BOCIUTAHMS:

HKOJIOTMYECKH I11eJIecCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHMS, NOHUMAaHHUE IEHHOCTH 3JI0POBOTO M Oe3omacHoro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY M TICUXUYECKOMY 3/10POBBIO,
OCO3HAHWE LIEHHOCTH COOJIIOJICHUS MPABIJI O€30MacHOTO MOBEIECHHsI TIpU padoTe ¢ BellecTBaMH,
a TaKKe B CUTYaLUAX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

CHOCOOHOCTH TPHUMEHATH 3HAHMS, MOJydYaeMble NMPU HU3YUEHUM XUMHHU, ISl PELICHUS
3a/1a4, CBA3aHHBIX C OKPYKAIOUIEH NPUPOIHON CPEeAOi, 1JIsl MOBBIIIECHUS YPOBHS SKOJOTHYECKON
KyJbTYpPbl, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTMYECKUX MpoOJeM U MyTed WX pelieHHs
MOCPEACTBOM METOJIOB XMMHHU, IKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
[I03HABATEJILHOM, KOMMYHUKATUBHOU U COLIUATIbHOM IPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranmpeaMETHBIX pe3yJlbTAaTOB BBIACISIOT 3HauMMBbIE ISl (POPMHPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPHUHIMUI, THIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JIPYTOe€.), KOTOPbIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
IpeaMeTax U MO3BOJIIOT Ha OCHOBE 3HAHUM M3 3THUX MpPeAMETOB (hOopMHUpPOBATH MPEACTABIECHUE O
L[EJIOCTHOW HAy4YHOW KapTHHE MHpa, U yHHBEpCalbHbIE Y4eOHbIE NEeHCTBUS (TMIO3HABaTEIbHbIE,



KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpble 00ecneunBarOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITETLHOMY TUTAHUPOBAHUIO M OCYIICCTBIICHUIO YIeOHOU JNeSTeILHOCTH.

IMo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUSI

Ba3oBble Jlornyeckue AeiCTBUA:

YMEHHS HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOCHUW 3HAHWMU:
pacKpbIBaTh CMBICT XMMHYECKUX TOHITHHA (BBIOENATh MX XapakTepHble MPH3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHATHSMH), UCIIONBH30BATh MOHATHUS AJ O0BICHEHUS
OTIENbHBIX (DaKTOB W SIBIICHUH, BBHIOMPATh OCHOBAHHSI W KPUTEPUH IS KIIacCU(UKAIUU
XUMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIUil, yCTaHABIUBATh MPUIMHHO-CIICACTBEHHBIE CBSI3U
MEXTy 00BEKTaMH U3yYeHUsI, CTPOUTh JIOTUUICCKUE PACCYKIICHUS (MHIYKTUBHBIC, ICTYKTUBHEIE,
10 aHAJIOTHH ), ACJIATh BBIBOJBI U 3aKITIOUCHHS;

yMEHHE MPUMEHSTHh B IMpoliecce MO3HAHUSA MOHATHUS (IpeIMETHbIE U MeTallpeIMETHBIE),
CUMBOJIMYCCKHE (3HAKOBBIC) MOJICIH, HCIIOJIb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MPUMEHSEMbIE B XUMHU MOJIENbHBIE MPEACTABICHUS — XUMHUYECKUN 3HAK (CMMBOJ 3JIEMEHTa),
XxuMuueckas ¢opMylia M ypaBHEHHE XHMHUYECKON peakuu — TpH pELlIeHHH Yy4eOHO-
MO3HABATENBHBIX 3a/ad, C YYETOM OTHX MOJEIBHBIX TPEJCTABICHUN BBISBISITH W
XapaKTepu30BaTh CYIIECTBEHHBIC MPU3HAKA HM3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHYECKUX PEaKIHi, BBISBISITH OOIIHME 3aKOHOMEPHOCTH, MPHYUHHO-CIICICTBEHHBIC CBSI3U U
MIPOTUBOPEUHS B M3yUaEMBIX TPOIECCAX U SIBICHUSX.

Ba3oBble uccienoBarebcKkue 1eCTBHA:

YMEHHE HMCIOJB30BaTh IMOCTABJICHHBIC BOIPOCHI B KaueCTBE HHCTPYMEHTA ITO3HAHUS, a
Takke B KayecTBE OCHOBBI s (POPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHHIA;

MPUOOPETEHUE OMbBITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEACHHUIO YUYESHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAaTh 32 XOA0M IPOIIecca, CAMOCTOSITENILHO IPOTHO3UPOBATH €T0
pe3ysbrat, (OpMYyJIMPOBAaTh OOOOIICHHWS W BBIBOJBI IO pPe3yJbTaTaM MPOBEACHHOTO OIIBITA,
WCCJICTIOBAHMSI, COCTABIIATh OTUET O IPOCIaHHON padoTe.

Pab6ora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIUIO PA3TUIHBIX BUIOB
1 (GOpM MPEJICTABICHHUS, TTOTyYaeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISpHAS TUTepaTypa
XUMHUYECKOTO COJIep’KaHusl, CIpaBOYHbIE TocoOus, pecypcsl MHTepHeTa), KpUTUYECKH
OILICHMBAThH MIPOTUBOPEUNBYIO M HEJOCTOBEPHYIO HH(OPMAIIHUIO;

yMEHHE TIPUMEHSThH Pa3INYHbIe METOBI U 3aIPOCHI MPHU MOUCKE U 0TOOpE MHPOPMAIH U
COOTBETCTBYIOIINX JTAHHBIX, HCOOXOUMBIX ISl BHITIOJTHEHUS YUEOHBIX U MMO3HABATEIIBHBIX 33]1a9
OTIpeIeNIEHHOTO THIIA, MPHOOPETEHUE OMbITa B OOJACTH WCIOIB30BaHUS WH(POPMAIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJOTHM, OBJIaJIeHHE KyJIbTYpPOH aKTUBHOTO MCIOJB30BAaHUS Pa3IUUYHbIX
MTOWCKOBBIX CHCTEM, CaMOCTOSATEIBHO BBIOMPATh ONTHMAIBHYIO (OpMy MpeacTaBiICHUS
uH(bOpMallMM M WLTIOCTPUPOBATh pellaeMble 3a/ladll HECIOXKHBIMU CXEMaMH, Juarpammami,
npyrumu opmMamMu TpadUuKu ¥ ©X KOMOWHAIIUSIMHY;

yMEHHE WCTOJIh30BaTh W aHAIM3UPOBATH B TpoOIlecce YUeOHONW W HCCIeNOBATENbCKOU
JeSTeNbHOCTA NH()OPMAIINIO O BIMSIHAH MPOMBIIIIEHHOCTH, CEIbCKOTO X03S5CTBa M TpaHCIOPTa
Ha COCTOSIHHE OKPYKAIOIICH MPUPOTHON CPEIBI.

KoMMyHuKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIEe 1€ CTBHUS:

YMEHHUs 3aJlaBaTh BOMPOCH (B XoJe auaimora W (WiIM) JUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoli TeMbl, (OPMYJIHPOBATh CBOM TPEUIOKCHHUS OTHOCHTEIHHO BBITIOJTHCHHS
MpeI0KEHHON 3a1a9H;



YMEHUS MPEICTaBIATh NOTYYECHHBIE PEe3YIbTaThl IO3HABATEIBHOM JESITEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb MPE3EHTALI0 pPE3YyJbTaTOB BbBIIOJHEHUS XUMUYECKOTO
JKCIIEpUMEHTa (JIaDOpPaTOPHOTO OMbITa, JTAOOPATOPHON padOTHI MO HCCICIOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);
yMEHHSI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IMO3HABaTENIbHON U
UCCIIEIOBATENLCKOM NIEATENbHOCTH MPU PEUICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE YyuéTa
OOIIMX HMHTEPECOB M COTJACOBAaHUSA MO3MIMKA (00CYyXkAeHHS, OOMEH MHEHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPIAMHAIIMS COBMECTHBIX JIEHCTBUH, ONpeieTICHNE KPUTEPUEB 110 OIIEHKE KauecTBa
BBITIOJIHEHHOH paboTHI U PyTHE).
PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicCTBUA:
YMEHHE CAMOCTOATEIBHO ONPENENSTh LIEIU ACSITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATS,
KOHTPOJIUPOBAaTh W MPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOIO JESATENIHOCTb, BHIOUPAThH
HaubOosnee H(¢eKTUBHbIE CHOCOObI pelieHHs Y4YeOHbIX M IO3HaBaTeNbHBIX  3a/ad,
CaMOCTOSITENTFHO COCTaBIIATh WJIM KOPPEKTUPOBATH MPEIOKEHHBINH aNrOpUTM ICHCTBHIA MpH
BBITIOJTHEHUH 3aJaHUl ¢ Yy4E€TOM TMOJNy4eHHsS HOBBIX 3HAHUKW 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUIX, OLIEHUBATh COOTBETCTBHE MOJIYUYEHHOTO pe3yJbTara 3asBICHHOW LeJH,
YMEHHUE UCIOb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, TIPeiaracMble B YCIOBUH 3a/IaHHH.
MNPEIMETHBIE PE3YJIbTATHI
B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHIO OOS3aTEIBHOTO COAEPIKaHUS,
YCTAHOBJICHHOTO JaHHOW (enepasbHONW paboyedl TpOorpaMMoid, BBIJCISIOT: OCBOCHHBIC
OoOy4arolMMHUCST Hay4Hble 3HaHMS, yYMEHHMS U CHocoObl JeHCTBUH, cHernupuueckue is
MpeIMeTHOW o0nacTu «XUMHUS», BUIBl ACSITEILHOCTH IO TMOJIYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIIpeTaluy, TPeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyaIIHSX.
K xoniy oOydenust B 9 kJiacce mpeaMeTHBIE Pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLIMXCSl YMEHUHA:
®  pacKpbhIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSATHH: XMMHUYECKUH SJIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIIOBOW 3(PPEKT peakuu, MoJib, MOJSPHBIA 00BEM, pacTBOpP, JIEKTPOJIUTHI,
HEDJIEKTPOIUTHI, DIEKTPOTUTHUECKAs IUCCOLHUAIUS, pEeaklUd HMOHHOTO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHe, OOpaThMble U HeoOpaTHMblEe peakluH,
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbIE  PEaKIUH,  OKUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJIEHHE, aJUIOTPONHUs, aM(OTEPHOCTb, XUMHUECKasi CBS3b
(KoBaJIeHTHasi, MOHHAs, MeETaJNIM4ecKas), KpUCTAJUIMYECKas pemérka, KOppo3us
METQJIJIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKON peakuuu, MpeleibHO JOIMyCcTUMAas
koHneHTpauus [1JIK BemiecTna;
®  JJUIFOCTPHPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHITHH W MPUMEHSTH ITH
MOHSITUS MIPU OMTUCAHHUH BEIIECTB U MX MPEBPAIICHUI;

® UCHOJb30BaTh XHMHUYECKYI) CHMBOJHMKY JUISI COCTaBiIeHHs (OpMYyNT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUN;

® OmpenensiTh BaJCHTHOCTb M CTENEHb OKHUCICHHS XHUMHMYECKHX JJIEMEHTOB B
COEUHEHMSIX pa3IMYHOrO COCTaBa, MPHUHAJJIEKHOCTh BEIIECTB K OIpeneIEHHOMY
KJIacCy COCAMHEHHH 1o ¢GopmysaMm, BUJ XUMHUYECKON CBsI3U (KOBAaJIGHTHAs, MOHHAs,
METaJIJIM4ecKasi) B HEOPraHMYECKHMX COEJAMHEHHUSX, 3apsl HOHA MO XHUMHYECKOH
dbopMyiie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHMYECKUX COEIMHEHUH, TUI
KPUCTAITMYECKON PEIIETKN KOHKPETHOTO BEIIIECTBA;



packpeiBath cmbich [lepuonnueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBATDH
€ro TOHMMAaHHWE: ONMCHIBATh M XapaKTepH30BaTh TabamuHyro ¢Gopmy [leprnomudeckoit
CHCTEMBl XMMHUYECKHX DJIEMEHTOB: pa3jMyaTh IOHATUS «rJaBHas moarpynma (A-
rpymnma)y u «mnobounas mnoxarpymnma (b-rpymma)», Mansie w OONbIIHE TEPHOIBI,
COOTHOCUTh O0OO3HAa4YeHMs, KOTOpble HMEIOTCA B TEpUOAWYECKON Tabmuie, c
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOSHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sapa, o0IIee YUCIIo ANEKTPOHOB U paclpeiefieHHe UX MO 3JEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOMCTB DJJIEMEHTOB MU UX
COCJIMHEHUH B INpenenax MajblX MEePHOAOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHHS
UX aTOMOB;

KJIaccu(UIMPOBATh XMMHUYECKHE JJIEMEHTHI, HEOPraHNYEeCKHUE BEIIECTBA, XUMHUECKHUE
peakiuu (IO YHCIy W COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
pPeKTy, 0 UBMEHEHHUIO CTETICHEH OKUCIICHHUSI XUMHYECKHIX DJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) oOImMe M crnenuduyeckue XUMHYECKHe CBONCTBA
MIPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPK/Ias ONMMCAHUE TPUMEPAMU MOJIEKYIISPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKHX PEaKIIHii;

COCTABIISATh YPABHEHUSI JIEKTPOIUTUUECKON TUCCOIMALMU KUCIIOT, LIeIouei u colel,
MIOJTHBIE M COKpAIIEHHBIE YPABHEHUS PEaKIii HIOHHOTO OOMEeHa, ypaBHEHHS PEaKInH,
MOJATBEPKIAIONIMX ~ CYIIECTBOBAHME TEHETHYECKOW CBS3M MEXIY BEIIeCTBAMHU
Pa3IMYHBIX KIJIACCOB;

pacKphIBaTh CYIIHOCTH OKHCIHTEIBHO-BOCCTAHOBHTEIBHBIX PEAKIU MOCPEICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OanaHca ATHX PEeaKIIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUHN B Pa3INIHBIX YCIOBUSX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XUMHUYECKOI0 3JIeMeHTa 1o (GopMyJie COeAMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUYECKON peaKIim;

coOnofaTh TMpaBWiia I[OJIb30BAHUA XUMHYECKOW TMocydod U 1a00paTOpHBIM
o0opy/loBaHUEM, a TakXKe MpaBuiia OOpalIeHHs C BELIECTBAMH B COOTBETCTBHU C
WHCTPYKUHUSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYUYEHHUIO
1 COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTo ra3a);

MPOBOJUTH PEAKILUH, MOATBEPKIAIOIINE KaYeCTBEHHBI COCTAB Pa3IMYHBIX BEIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJopui-, OpomMua-, nomua-, kapboHat-, Qocdar-,
CHJIUKAT-, CyJab(ar-, TUAPOKCHI-MOHBI, KATHOHHl AMMOHHUS ¥ WOHBl H3yYEHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE ONEpAlMi MBICIUTEIBLHOW NEATEIbHOCTH — aHaJN3 U CUHTES,
CpaBHEHHE, OOOOIIEHUE, CHUCTEMAaTH3aIMI0, BBISBICHUE NPUYNHHO-CIICACTBEHHBIX
CBSI3€M — I WM3YYEHHUS CBOWCTB BEUIECTB M XWMHUYECKUX pEaKIUH, €CTeCTBEHHO-
HAay4yHbIE METOJbl TO3HAaHUS — HAOMIOJIEHUEe, W3MEpEeHue, MOJEIUPOBaHNE,
HKCHEPUMEHT (peaslbHbI M MBICIICHHBIH).



COILEPKXAHUE OBYUYEHUA

BeurecTBo 1 xXuMu4ueckas peakuusi

[lepuonnueckuit 3akoH. llepuoamyeckas cucrema xumuueckux asnemenrtos [J[. H.
MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XHUMHUYECKHX
3JIEMEHTOB TMEPBBIX TPEX MEPUOJIOB, KalMsl, KajdblUid M WX COCIUHEHHM B COOTBETCTBUU C
MOJIOKEHUEM 3JIeMEHTOB B [leproinueckoit cucteMe u CTpOEHUEM UX aTOMOB.

CtpoeHune BeIIECTBA: BHJbI XHUMHYECKOW CBSI3H. THIBI KPUCTAUIMUECKHX PEIHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUIMA KPUCTAUIMUYECKOW PEIIETKH W BHUAA XHUMHYECKOU
CBS3HU.

Knaccudukanus w1 HOMEHKIATypa HEOPTraHWYECKUX BEIIeCTB. XHUMHYECKHE CBOWCTBA
BEILIECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIaCCAM HEOPTraHWYECKHX COEIMHEHUW, T€HEeTHYecKas
CBA3b HEOPTraHUYECKUX BELIECTB.

Krnaccudukanuss XuMHUYEeCKUX PEakIUil 0 pa3IUYHbIM TpU3HAKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3G (}eKTy, MO HU3MEHEHUIO CTeNeHeu
OKHCJIEHUSI XMMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U
SHJOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTne 0 ckopocT XUMHUYECKOW peakmuu. [loHsTHE 00 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peaknusix. [IoHSTHE O TOMOTEHHBIX W TeTEePOreHHBIX peakiusax. [loHsTue o
karanuse. IloHsiTHE O XuMmMuyeckoM paBHOBecHH. @DakTOpbl, BIUAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIUHU U TIOJI0KEHHE XUMHUECKOTO PaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENIBHBIE PEAKIUU, JJICKTPOHHBIA OalaHC OKHCIUTEIBHO-
BOCCTAHOBUTEIbHOM peakuuu. COCTaBICHUE YpPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuuil ¢ UCIOJIb30BAaHUEM METO/]1a JIEKTPOHHOTO OajaHca.

Teopust 271EKTPONIUTUYECKON AUCCOLUALMH. DIEKTPOIUTHI M HEANEKTPOJInThl. KaTnoHsl,
aHUOHBI. MexXaHu3M [HCCOLUMALMN BEIIECTB C pa3IMYHBIMU BHJAMU XUMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIE U Clla0ble AJIEKTPOIUTHI.

Peakuuu monHoro obMeHa. YciaoBHS NMPOTEKaHUS peaklWii HOHHOTO OOMEHa, MOJIHbIE U
COKpallléHHbIE MOHHbIE ypaBHEHMs peakuuid. CBONCTBa KUCIOT, OCHOBAaHUN U COJIEM B CBETE
MPEJICTaBICHUNA OO0 JJIEKTPOIUTUYECKONW aucconuanui. KadecTBeHHBIE peakiuu Ha HWOHEIL
[TonsaTHE O THIpPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJIETSIMU KPUCTAJUTMUECKUX PEIIETOK HEOPraHMYEeCKUX BEIIECTB —
METa/UIOB M HeMeTawioB (rpadura W anmasa), CIOKHBIX BEIIECTB (XJIOpHUIa HATpHs),
WCCTIEIOBAaHUE 3aBHCHMOCTH CKOPOCTH XHMHUYECKOW PEaKIUh OT BO3JECUCTBHS Pa3IWYHBIX
(bhakToOpoB, UCCIETOBAHUE SIEKTPOMPOBOAHOCTH PACTBOPOB BEILECTB, MpOIEcca AUCCOIHAINH
KHUCJIOT, IIeno4Yed W cosieil (BO3MOXKHO HCIOJB30BaHHWE BHUAECO MAaTEpHAlIOB), MPOBEICHHE
OTIBITOB, WJUTFOCTPUPYIOIIUX TPU3HAKK MPOTEKaHUs peakluid HOHHOro oOMeHa (oOpa3oBaHMe
ocajgka, BBIFICNIEHHE Ta3a, OOpa30oBaHHE BOJIbI), OMBITOB, WIIIOCTPUPYIOMIUX MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaKIUil (TOpeHue, peakluu pas3IoKEHUs, COCIUHEHUS),
pacro3HaBaHUe HEOPTraHWYECKUX BEIIECTB C TMOMOIIBI0 KAYECTBEHHBIX PEAKIMi Ha HOHBI,
pelIeHne SKCIEepUMEHTAIbHBIX 33]1a4.

HeMmeTanibl U X coeTUHEHHS

OOmiass xapaktepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crenieHn okucieHusa. CTtpoeHune u (U3NYECKUE CBOMCTBAa MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHUYECKHE CBOWCTBA Ha IpHUMeEpe Xjopa (B3aMMOEHCTBHE C MeTajulaMH, HEMETallaMH,
menodamu).  XmopoBogopon. ConsiHas KUCIOTa, XHMHYECKHE CBOWCTBA, MOJy4YEHHE,
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npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOJOPOAA Ha OpraHu3M desloBeka. BaxkHeine xjiopuasl
U MX HaXO0XJI€HUE B IPUPOJIE.

OOmast xapakrepucTuka 3JeMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHHST aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (puU3MuUecKue CBOICTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIHbIE MOIUGUKALUN KUCIOPOJa U cepbl. XUMUYECKHE CBOICTBa
ceppl. CepoBoJopol, CTpoeHHE, (PU3NYEecCKHe U XUMHUYecKue cBorcTBa. OKCHABI cephbl Kak
MPEJICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, (PU3NUEeCKHe U XUMHUYECKHUE CBOICTBa
(oOmme Kak MpPeACTaBUTENSA Kiacca KHUCIOT M crenuduueckue). XUMHUUECKUEe pPeakluy,
JeKallie B OCHOBE MPOMBIIIICHHOTO croco0a IMOJyuyeHHs CcepHOW KHUCIOThl. llpumenenue
cepHoil kucyoTsl. Coslv CepHOI KUCIIOTHI, KaUeCTBEHHAsl peaklus Ha cyibgaT-uoH. Haxoxnenue
ceppl U €€ COEeIMHEHWH B npupoje. XHMHUYECKOE 3arps3HEHHE OKpYXKAloUIel cpeJibl
COETUHEHUSIMU Cepbl (KHCIOTHBIE IOXKIH, 3arps3HEHHE BO3AyXa UM BOJOEMOB), CIOCOOBI €ro
MpeI0TBPALLCHHUSI.

OOmiass xapaktepucTtuka syneMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENEeHU OKHCIeHUs. A30T, pacmpocTpaHeHHWe B Mpupoie, Guznyueckue u
XUMUYecKue cBoiicTBa. KpyroBopot a3ora B nmpupoae. AMMHAK, ero pU3HUECKUe 1 XUMHUUECKUE
CBOWCTBa, MoJyueHue U npuMeHeHue. Cosin aMMOHUS, UX (GU3NUECKUE U XUMUYECKUE CBOWCTBA,
npuMeHeHnue. KaduecTBeHHast peakiysi Ha MOHbI aMMOHUSA. A30THas KHCIIOTa, €€ IMOJIyYeHHE,
¢usnueckne M XWMHUYECKHME CBOiicTBa (0OmIME Kak TpEACTaBUTENS Kiacca KUCIOT |
cnenuduueckue). Vcnonap3oBaHue HUTPATOB W COJEHl aMMOHHUSI B KayecTBE MHMHEPAIbHBIX
yaoOpeHui. XuMHUYECKOE 3arpsi3HCHUE OKPYXKAIOMeH CpeIbl COSTMHCHUSIMU a30Ta (KUCITOTHBIC
JOXKIH, 3arpsi3HEHHE BO3[AyXa, MOYBbI M BOM0EMOB). Dochop, amioTpomHble MOAUPHUKAIIH
dbocdopa, duznueckue nu xumudeckue cpoiictBa. Okcua docdopa (V) u pochopHas kuciora,
¢u3nueckne M XMUMHUYECKHE CBOWCTBa, mosyueHue. Mcmomnb3oBanue QocdaroB B KauecTBe
MUHEpaJIbHBIX YA0OpEHUH.

OObmas xapakrepuctuka 3j1eMeHToB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHbIE CTEIIEHU OKHCIIEHUS. YTIIEpOJ, auIOTPOIHbIE MOJU(PUKALIMY, PACTIPOCTPAHEHHUE B
npupojie, pundeckue u XMMUIeCKrue CBocTBa. AncopOuus. KpyroBopor yriepona B mpupo/ie.
Oxcuppl yriaeposaa, ux (pusnueckue U XMMHUYECKHUE CBOMCTBA, NEHCTBUE HA KUBbIE OpPraHU3MBI,
MOJTly4YeHHe U MPUMEHEHHEe. DKOJIOTHYecKrue MpoOiieMbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTE3a TNI00aTBHOTO MOTEIUICHUsI KIuMaTa, MapHUKOBBIA 3¢ dekT. YroiapHas KuUcCIoTa U e
coiH, X (U3MYEeCKHe W XMMUYECKHE CBOWCTBA, IMOJIyueHHEe M NpuMeHeHue. KadecTBeHHas
peaknus Ha  KapOoHaT-MOHBL.  Vcmonmp3oBaHue — KapOOHATOB B OBITY, MEAMIUHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

IlepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCAMHEHHUSAX yIiiepoja
(MeraH, »TaH, OSTWIEH, AaleTWIEH, JTaHOJ], TJMIEPUH, YKCycHas Kuciora). llpupomaHbie
UCTOYHUKHU YIJIEBOAOPOJOB (Yrojb, HPUPOJHBIM Ta3, HEPThb), MPOIYKThl HX INepepabOTKH
(6eH3uH), uX poiib B OBITY U MPOMBITIIIIEHHOCTH. [ToHATHE 0 OMOTOTHYECKU Ba)KHBIX BEIIECTBAX:
KUpax, Oenmkax, yrieBoJaXx — M HX POJM B JKU3HHM 4eloBeKa. MaTepuaibHOE €IWHCTBO
OpPraHUYECKUX U HEOPIaHUUYECKUX COEANHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IOJy4YeHHE U IPUMEHEHHE.
Coenmuuenuss kpemHust B mpupozae. OOmme npencrtaBieHus o0 okcuae kpemuus (IV) wm
KpeMHUEBOM kuciore. CUIIMKAThI, UX UCIIOJI30BAHKE B OBITY, B IPOMBIIIJIEHHOCTH. Baxknelme
CTpPOUTEIBHBIE MaTepUajbl: KEpaMHKa, CTEKIIO, IIEMEHT, OeToH, ene300eToH. [Ipobiemsr
0€3011acHOT0 HCIIOIb30BaHMSI CTPOUTEIBHBIX MATEPHANIOB B TIOBCETHEBHOM YKU3HHU.

Xumuueckuii Ixcnepumenm:



M3y4YeHHE 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISIHOW KUCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEAKIMil Ha XJIOPUA-UOHBI W HAOJIOJIEHHE MPU3HAKOB UX MPOTEKAHUSI, OTBITHI,
oTpakamiue (GU3NISCKUE M XUMHYCCKHE CBOMCTBA TAJIOTCHOB M MX COCAMHCHUU (BO3MOXKHO
WCIIOJIb30BaHNE BHJICOMATEPHAIOB), O3HAKOMJIEHHE C 0OpasmamMu XJIOpHUIIOB (TaJOTCHHIIOB),
O3HaKoMmJieHue ¢ oOpa3uamMu ceppl W €€ COECIUHEHUSIMH (BO3MOXXHO HCIOJb30BaHHE
BHUJCOMATEpHaNioB), HaOmIOJeHHe Tpolecca OOyrmuBaHUS — caxapa TOJ  JeiCTBHEM
KOHIIEHTPUPOBAHHOM CEpHOM KUCIIOTHI, U3yYEHHE XUMHUYECKHX CBOMCTB pa30aBIIEHHON CepHO
KHUCTIOTHI, TIPOBEJICHUE KAUYeCTBEHHOW peakiuu Ha cynb(arT-uoH M HAOIIOJCHHE MpU3HAKa e
MPOTEKaHus, O3HAKOMJICHHE ¢ (DU3MUECKUMH CBOWCTBAMHU a30Ta, gochopa u MX COCTUHEHHI
(BO3MO’KHO HCIOJIb30BAHNE BUACOMATEPHAIIOB), 00pa3liaMu a30THBIX B (HOCPOPHBIX y1oOpeHui,
MoJlydyeHue, coOupaHue, pacro3HaBaHWE M M3YyUYCHHE CBOWMCTB aMMHaka, IPOBEJICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS M (ochaT-uOH M H3ydeHHE MPHU3HAKOB UX
MPOTEKaHus, B3aMMOJECHCTBHE KOHILIEHTPUPOBAHHOW a30THOW KHUCIOTHI C MeAbI0 (BO3MOXKHO
UCIIONIb30BAaHUE BUJEOMATEPHUATIOB), M3YUYEHHE MOJENel KPUCTATUYECKHX PEHIETOK aaMmasa,
rpadura, ¢yiepeHa, O3HAKOMJICHHE C TMPOILIECCOM aJICOpOIMN PacCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIIEM H yCTPOMCTBOM MPOTHBOTa3a, MONyYeHHE, COOMpaHUe, pacliO3HABAHHE
M U3yYeHHE CBOWCTB YIJIEKHUCIIOTO ra3a, MpOBEJCHHE KAUECTBEHHBIX peakiMii Ha KapOoHAT |
CWIMKAT-UOHBl M M3yYCHHE TMPHU3HAKOB WX TMPOTEKaHUS, O3HAKOMIICHHE C MPOIyKIHUEH
CHWJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HKCIEPUMEHTAIbHBIX 3a7ad mo Teme «Baxkneiimme
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJuibl M UX COeTHHEHUSI

OOmiasi xapakTepuCTHKa XHMHUYECKUX DOJIEMEHTOB — METAUIOB Ha OCHOBAaHUU UX
nosnoxeHnus B [lepuonnueckoii cucreme xumuueckux snemeHToB 1. 1. MenzaeneeBa u crpoeHus
atomoB. CTpoeHue MeTaioB. MeTaminyeckas CBSI3b M METaJUIMUECKash KpUCTaLUIMYecKast
peméTka. DJIEKTPOXUMHUYECKUN Pl HanpsbDKeHUM MeTawioB. Pu3Mueckue U XUMHUYECKUE
cBoiicTBa MeTayuioB. OOmIKe crnocoObl MmojlydeHus: MeTauioB. [IoHsITHE O KOPPO3UM METAIOB,
OCHOBHBIE CITIOCOOBI 3alUTHI UX OT Koppo3uu. CruiaBsl (CTallb, YYTYH, TIOPATIOMUHHMI, OpOH3a) U
UX MMPUMEHEHHE B OBITY U MPOMBIILIEHHOCTH.

[leounble MeTauibl: MoJIoXKEHUE B [leprognyeckoi cucteMe XUMHYECKUX 3JIEMEHTOB JI.
W. MeHnpgeneeBa, CTpOo€HHE UX aTOMOB, HaXOXkJAeHHE B mpupoje. Ouznyeckue M XUMHUECKHE
CBOIcTBa (Ha mpuMepe HaTpust ¥ Kajus). OKCUIbI U THIPOKCHUIIBI HAaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[lenoyHo3emenpHbIE METaUIBl MarHuii W KajdblLMil: mnojiokeHue B llepuommueckoi
cucreme xumuyeckux sniemMeHToB JI. M. MeHneneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B
npupojae. OU3NYECKUe U XMMHYECKUE CBOMCTBA MarHus W KajblUs. BakHeulne coennHeHus
KaJbIHsl (OKCHI, TUAPOKCHU/I, cOJn). JKECTKOCTH BOABI U CITOCOOKI €€ yCTpaHEHUSI.

AmomuHMil: nonoxxenue B lleprogmyeckod cucrteme Xumudeckux sieMeHtoB [ U.
MeHeneeBa, CTpOEHHUE aTOMa, HaxoXJeHue B npupoje. Ousnueckue U XMMHUYECKHUE CBOMCTBA
amoMuHMsL. AM(OTEpHbIE CBOMCTBA OKCHJIA U TUIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumonumueckod cucreMe xumuueckux osiaementoB JI. .
MeneneeBa, CTpOCHUE aTOMa, HaXOXJaeHUEe B npupoje. Pusnueckue U XMMHUYECKHUE CBOMCTBA
xeneza. Oxkcuapl, ruapokcuasl U conu xenesa (II) u xenesa (III), ux cocras, cBOiCTBa U
MOJTy4EHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpas3laMd METANIOB U CIUIaBOB, WX (U3MUYECKUMHU CBOWCTBAMH,
U3Yy4YEeHHUE PEe3yNbTaTOB KOPPO3UH METAIIOB (BO3MOXHO HCIIOJIb30BAHHE BHIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOICHCTBHSI OKCUA KaJbIMs U HATPHsI C BOJOW (BO3MOXHO HCIIOIb30BaHHE
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BHUJICOMATEPHAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs JKejle3a B
KHUCTIOopoJie  (BO3MOXKHO — MCIIOJIB30BaHME  BUAEOMATEpUAOB), IPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalblMs, aJlOMUHUS, IIUHKA, kene3a (II) u xenesa
(I11), memam (I1), HaOMrOIEHWE W OMKMCAHKME MPOIIECCOB OKPAITMBAHMS TUIAMEHH MOHAMU HATpPHS,
KaJiusl U KaJbliisg (BO3MOXHO MCIIOJIb30BAaHHUE BHEOMATEpUANIOB), UCCIIE0BaHNE aM(pOTEPHBIX
CBOMCTB TUIPOKCH/A aTIOMUHUS U TUAPOKCUAA IIMHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 33724 IO
TeMe «BakHel1re MeTaibl U UX COSTUHEHUSD.

XuMus M OKpyKaoLias cpeaa

BemectBa u MaTepuansl B OBCEJHEBHOW JKM3HM uellOBEKa. be3omacHoe Mcrop30BaHue
BEIIECTB M XWMHUYECKHX peakuuii B ObITy. [lepBas momomip NMpuU XUMHUYECKHUX OXKOrax H
OTpaBJICHHUSX.

XuMuYeckoe 3arps3HeHHne OKpy Karolen cpebl (MpeaeiabHas JOIMyCcTUMasi KOHIEHTpalus
Beulects, nanee — [1/IK). Ponb XxuMuu B pemieH# 3KOJI0TMYECKUX IpooiieM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pas3ioB MaTepualioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUabl).

Mescnpedmemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€H MpU U3YyUYEHWHU XMMHUU B 9 Kilacce OCYIIECTBISAETCA
yepe3 UCIHOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHM, TaKk M IOHATHUH,
SBJISIOIIUXCSI CHCTEMHBIMHU ISl OT/IE€TIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OOmue ecTecTBEeHHO-HAyYHbIE TIOHATHS: HAy4dHBIM (akT, Tumores3a, 3aKOH, TEOpHS,
aHaJM3,  CHHTE3,  Kijaccuukamusi,  NEepPUOAMYHOCTb,  HAOJIOJAEHHE,  DKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE, TAPHUKOBBIN 2P PEKT, TEXHOIOTHUS, MAaTEpUAIIBI.

Odwuzuka: MaTepus, aToM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaIMOAKTUBHOCTh, MOJIEKYJA, DJJIGKTPUYECKUM 3apsii, MPOBOJHMUKH, MOJYNPOBOIHUKH,
JMRJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeNo, 00BEM, arperaTHoe COCTOSHHE BEIeCTBA, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (U3NYECKHE BEINYHHBL,
€IMHHULIbI U3MEPEHUs, KOCMUUECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorus: dorocuHTe3, npixanwe, Owocdepa, d3KocHCTEMa, MUHEPATbHBIC YyIOOpCHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BELIECTBA.

l'eorpadus: armocdepa, rtuapocdhepa, MHHEpaANbl, TOpPHBIE MOPOABI, IOJIE3HBIE
HCKOTIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.
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TemaTnyeckoe MOypo4YHOe MIAHUPOBAHUE

Ne HaumenoBanue pa3nenos, Tem Monyns KommgectBo Hcnons3yemsie S0P
BOCIIHTATEIIFHOMN 4acoB (LIOP)
n/m IIPOrpaMMBI
«IIIKOJBHBIH ypox»
Paznen 1. BemecrBo M XuMHYeCKHe 17
peaxkuuu
Temal .IloBropenue wu yrayonenue | degepasbHbiil NPOEKT | 5 https://resh.edu.ru/
3HAHUM OCHOBHBIX pa3/eNioB Kypca &8 | «PasroBopbl 0 subject/
KJjlacca BaYKHOM»
1.1 Ilepuonnueckuit 3aKOH. | «JleHb 3HaHuI» 1
Ilepuonuyeckas cucreMa XUMUYECKUX
anemeHToB JI. 1. Menneneera
1.2 3aKOHOMEPHOCTH B A3MEHEHUN 1
CBOICTB  XMMHMYECKHX  DJIEMEHTOB
IIEPBBIX TPEX NIEPUOJOB
1.3 Knaccudukamuss W HOMEHKIATypa | «MeXKayHapoaHblit 1
HCOPraHNYCCKUX BCUICCTB AEHb MOXXUbIX
nogemn»
1.4 Buagsl XMMHYECKOH CBSI3M M THIIBI 1
KPUCTAITMYECKUX PEIIETOK
1.5 KontpomsHast pabora Nel mo Teme 1
«IToBTOpEeHNE W yTIayONieHWE 3HAHWUN
OCHOBHBIX pa3ziesioB Kypca 8 kiacca»
Tema 2. OcHOBHBEIE 3aKOHOMepHOCTH | PefepasbHbii NpoekT | 4
XUMHYECKUX PEaKITHiA «Pa3roBopbl o
BaYKHOM»
1.6 Knaccudukarust XUMHUYECKHUX 1
peaKIuii o Pa3ITMYHBIM IIPU3HAKAM
1.7 [Tonatue o ckoOpocTH XUMHUYECKOH | «[eHb yuuTens» 1
pCaKkuun. IToHsiTHE O TOMOTrE€HHBIX H
TETEPOTCHHBIX PEAKITHSIX
1.8 IlonsaTHE 0 XMMHYECKOM PABHOBECHUHU. 1
®akTophl, BIUAIOIIME Ha CKOPOCTh
XUMHYECKOH PEaKIUu U TIOJ0KECHUE
XUMHYECKOTO PaBHOBECHS
1.9 «[leHb oTua» 1
OKHCITUTENBbHO-BOCCTAHOBUTENHHBIE
peaxun
Tema3.DnexTpomuTHaecKas depepanbHbI NPOEKT 8

JUCCOITHAINS. XUMUYECKUE PEaKIiy B

«Pa3roBopbl o
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pacTBopax

BaXXHOM»

1.10

Teopus 3IEKTPOIUTUYECKON
muccouuanuy. CuibHele W craOble
9NEKTPOIUTEI

«M.B. JlomoHOCOB -
PYCCKMI  y4YyeHbln -

SHUMKIIONEAMUCT »

HonHble ypaBHEHUS peaKLMil

1.12

XHUMHYECKHE CBOMCTBA KHCIOT U
OCHOBaHUH B CBETE MPEACTaBICHUIN 00
3JIEKTPOIUTUYECKON TMCCOLUaLUU

«JJeHb NaMATU XepTB
NOJNTUYECKMX
penpeccumn»

1.13

XHWMHUUYEeCKHE CBOMCTBA COJIEH B CBETE
NIpe/ICTaBICHUH 00
ANEKTPONUTUIECKON TUCCOITUAIITT

1.14

TlonsiTHe 0 rumpoan3e comueit

1.15

O060061Eenne u CHCTEMAaTU3aLs

3HAHUK

«[JeHb HapoaHOro
eAuHCTBa»

1.16

[MpakTryeckas padora Ne 1. «Pemenue
9KCIEPUMEHTAIBHBIX 3a/1a1»

1.17

KontponmsHast pabora Ne2 mo Teme
«ONeKTpOoNUTHYECKast
XUMHUYECKUE PEaKkIK B PaCTBOPAX»

Jucconuamnus.

Pasnen 1. Hemerayuisr u  ux

COCAUHCHUA

24

Tema 4.
XAMHYECKHX

OO0mast  xapaKTepHUCTHKA
3JIEMEHTOB VII-A

rpynnsl. 'ajgorexs

denepanbHbIN MPOEKT
«Pa3srosopel o
BaXKHOM »

2.1

OO0mas XapakTepuCTHKa TaJIOTeHOB.
XUMHUYECKUE CBOMCTBAa Ha MpUMEpE
xJIopa

2.2

XnopoBomopoa. ComsiHass — KHCIIOTa,
XIUMHYECKHE CBOWCTBA, TIONyYCHUE,
MIPUMEHECHUE

«OxpaHa oKpy»KatoLemn
cpeppl»

23

IIpaktudeckas padora Ne 2 mo Teme
«Ilonyuenne  consHOU
U3y4YeHHe e€ CBOWCTB»

KUCJIOTHI,

24

Brruucnenns 1o YpaBHCHUAM
XUMHNYCCKUX peaKIII/Iﬁ, €CJIn OAWH U3

pCarcHTOB 1aH B H30BITKE

Tema 5. OOmas xapaKTepUCTHKA
XUMUYECKHUX 3JIECMEHTOB VI-A

rpymnsl. Cepa u ee COeAMHEHUs

®depepanbHbIi NPOEKT
«Pa3roBopbl o
BaXXHOM »
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2.5

OO0mrass XapakTepHUCTHKa DJIEMEHTOB
VIA-rpymmst

2.6

AmnmoTporHble  MOTU(BHUKAIIMKA  CEPHIL.
Haxoxxnenue cepsl 1 €€ coequHEeHUN B
npupojie. XMuMHUECKHE CBOMCTBA CEPBI

«[eHb lepoes
OtevecTtBa»

2.7

CepoBonoponi, cTpoeHne, prusudeckue
U XUMHYECKHE CBOICTBA

2.8

Oxcunbl  cepel. CepHas
(dy3HYecKkre U XMMHYECKUE CBOWCTBA,

IIPUMEHEHHE

KHCJIOTa,

«JeHb  KoHcTuTyumm
Poccuiickon

depepaummn»

2.9

XUMHUYECKUE PEAKLUH, JIeXKallue B

OCHOBEC IIPOMBIIJIEHHOT'O criocoba
TIOJTYUYCHUSA

XHUMHYeCKoe

CepHOM KHUCJIOTBI.
3arpsisHEHUE
OKpY’Karolled cpeasl COEAUHEHUSIMU

cepsl

2.10

Brruncnenne mMaccoBoil oM BeIXOAA
MPOAYKTA peaKIiu

Tema 6. OOmas XxapaKTepUCTHKA
XUMUYECKUX 3JIEMEHTOB V-A TpyIIbL.
Aszort, pocdop 1 ux coequHEHHS

denepanbHbIN MPOEKT
«Pa3srosopsl o
BaXKHOM »

2.11

OO0mrass XapakTepHUCTHKa DSJIEMEHTOB
VA-rpynnsl. A30T, pacnpoCTpaHEHUE
B IpupoJIe, ¢usmueckne u

XHUMHYECKHE CBOMCTBA

2.12

Ammpak, ero  ¢usmueckue
XUMHUYECKHE CBOICTBA, MOIy4YEHUE U
IIpUMEHEeHNe

«JKoNnornyeckue
npobnemsl ropoga»

2.13

[MpakTrueckas pabora Ne 3 mo Teme
«Ilonyuenne amMMuaka, U3ydeHHE €ro
CBOWCTB»

2.14

AzotHast kucioTa, e€¢ Quszmueckue u
XUMHYECKHE CBOWCTBA

«[eHb
610Kaapl

CHATUA

JleHuHrpaga»

2.15

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUSI B KauyecTBE MMHEPAIbHBIX
ynoopeHuid. XMMHUYECKOE 3arps3HEHUE
OKpY’)Kaloled cpensl COCOMHECHUSIMH
azora

2.16

®dochop. Oxcux dochopa (V) u
dochopHas kucinora, GuU3NYECKHUE H
XHUMHYECKHE CBOICTBA, MOIyUeHNE

«Pa3roBop o uncrom
BOAE»
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2.17

Hcnonb3oBanue GpocdaroB B KayecTse
MHHEPaJIbHBIX
3arps3HeHne
dhocharamu

ynoOpeHuii.
NPUPOAHON  cpeabl

Tema 7.
XHUMUYECKUX

OO0mast  XapaKTepHCTHKa

anemeHtoB IV —A
rpynnsl. YTriepoj U KpeMHHM U UX
COEJIMHEHUS

denepanbHbIA MPOEKT
«Pa3roBopbl o
BaX>XHOM »

2.18

VYraepon, pacrpocTpaHeHue B
npupojie, Gpu3nYecKre U XUMHYCCKHE
CBOMCTBa

2.19

Oxcupapl yriepona, ux (QU3MYECKHe H
XUMUYECKUE CBOJCTBa.
DKOJIOTHYECKHE POOIIEMEI,
CBsI3aHHBIE C OKcHIOM yriepoxaa (IV)

«JleHb PYCCKOM HayKm»

2.20

VroibHas KUCIIoTa U €€ COH

2.21

[IpakTryeckas pabdora Ne 4 mo Teme
"[lomydenne  yTIEKWCIOrO  Tasa.
KauecTBeHHas1 peakiys Ha KapOoHat-
non"

2.22

ITepBOHauanbHBIE TTOHATHSA 00
OpraHMYeCKHUX BelecTBaX Kak o

COCAMHCHUAX yrjiepoa

«JleHb  3alMTHMKOB

OteyecTtBa»

2.23

Kpemuuii u ero coennnenus

2.24

[MpakTuyeckas padora Ne 5. Pemenue
SKCIIEpUMEHTANBHBIX 3aJad IO TeMe
«Baxneimme HEeMeTamabl W HX

COCAVHCHU S

2.25

Kontponsaass pabora Ne3 mo Teme
«Baxneimme HeMeTamabl W HX

COCAVHCHU S

Pazpgen I11. MeTtaiuisl 1 UX COSTUHEHUSA

20

Tema 8. OcHOBHBIE CBOMCTBa

MCTaJIJIOB

depepanbHbIN MPOEKT
«Pa3roBopol o
Ba>XHOM»

3.1

O6ma;1 XapaKTCPUCTUKA XUMHUYCCKUX

JIIEMEHTOB — METaJUIOB.
Merannuueckast CBAI3b u
MeTaTHYecKast KpHCTaJUINYecKast
pemérka.  dusnueckue  CBOMCTBA
METaJUIOB

«MexayHapoaHbIn
YKEHCKUI AeHb»
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3.2 XWMHUYECKAE CBOMCTBA  METAJJIOB. 1
DIEKTPOXUMUIECCKHUI pan
HATIPSOHKCHUH METAIIOB

3.3 O6mme CIIOCOOBI MOy YCHUS 1
MetaioB. CriaBel. Beraucienus mo
YpaBHCHISIM XUMHUYCCKUX PEaKIUH,
€CIIH ONUH W3 PEarcHTOB COJICPKHT
MIPUMECH

34 IonsaTue 0 KOppO3UH METATIIOB 1
Tema 9. Baxneiimme meraiuiel U uX | ®PefepasbHblii MPOEKT 16
COCIMHCHUS «Pa3roBopbl o]

BaYKHOM »

3.5 [llenouynbie METAILITBI 1

3.6 Okcuzbpl M TUOPOKCHIBI HATpUS U | «JleHb BOCCOEAMHEHUS 1
Kanus KpbiMa ¢ Poccunein»

3.7 [[lenoyHo3eMenpHbIE ~ METAIBI  — 1
KaJIBIIMI 1 MarHui

3.8 Bakneiime coeTMHEHHUS KaabIns 1

3.9 O06o0menne CHUCTEMaTH3aIHs 1
3HAHUH

3.10 | O6oOmeHne u cucreMaru3anus | «JleHb KOCMOHaBTUKM» 1
3HAHUI

3.11 | Ilpaktuueckass pabora Ne 6 mo Teme 1
"XKé&cTkocTh BOABI M MeTOABI €&
ycTpaHeHus"

3.12 | AmoMuHui 1

3.13 | AmdorepHble cBoiicTBa okcuga H | «[./M.MeHgenees - 1
THUIPOKCHIA y4eHbIn, negaror u

rpaXkAaHUH»

3.14 | XKenezo 1

3.15 | Oxcunel, THAPOKCHUABI U COMH Xkeme3a | «MpasgHUK BECHbI U 1
(IT) m xxene3a (II1) Tpyaa»

3.16 | O0oOmeHne u CUCTEMaTH3alHUs 1
3HaHUU

3.17 | Ilpaktuueckas pabora Ne 7. Pemenue 1

OKCIICPUMCHTAJIbHBIX 3aJia4 10 TEME
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«Baxneimmue METaJIIBI " uX

COCIIMHEHUS

3.18 | Brruncnenus 1o ypaBHEHUSM | «JleHb nobesbl» 1
XUMHYECKIX PEaKIHi, eClId OAWH W3
peareHTOB JaH B W30BITKE WIIH
CONICPXKUT TPUMECH. BBIUUCICHHS
MacCOBOW JOJHM BBIXOJA TMPOIYKTa
peakiuu

3.19 | ObGobmenne W  CUCTEMaTH3alHUs 1
3HaHUU

3.20 | KontponmpHast pabota Ne4 1o Teme 1
«Baxwneiimme METAUIBI U HX
COCITITHCHUS
Pazmen IV. Xumusa u oxpysxaromas 3
cpena
TemalO. BemectBa u marepuanbl B | OegepanbHblit NPOEKT 3
JKU3HH YeTI0BEeKa «Pasrosopbl o

BaYKHOM »

4.1 Bemectna u MaTepHabl B 1
MTOBCEHEBHOM KU3HH YeIIOBEKa

4.2 Xumuyeckoe 3arpsAsHenue | «[leHb CNaBSAHCKOMN 1
OKpYKaIOIIEH Cpejibl NMMCbMEHHOCTH 7

KYNIbTYpbl»

43 Pons XUMUU B peuieHuu 1
9KOJIOTHYECKUX TpobieM

4.4 | PesepBHblii ypok. OO0oOmicHue wu 1
CUCTEeMaTH3aIHs 3HAHWHA

4.5 | PesepBubiii ypok. O6oOmieHne wu 1
CUCTEMaTH3aIys 3HAHWHA

4.6 | Pezeppublii ypok. O06oOmieHne wu 1
CHUCTEeMAaTH3aIus 3HaHUI
Hroro 68
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