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IlosicHuTeIbHAS 3aMUCKA

Paboyas mporpaMma 1o XumMu# pa3paboTaHa, ¢ y4eToM crieliu(puKy yCBOCHHUS yueOHOTO Ma-
Tepuasa o0yJaroIMMUCS ¢ HApYLIICHUSMHU OMIOPHO-IABUTaTEILHOTO amapara, Ha OCHOBaHUU:

1.

ok~

denepanbHOTO roCyIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAPTa OCHOBHOTO OOILEro
o0Opa3oBaHus, YTBEPKAEHHOTO NpuKa3oM MuHuctepcTBa obpa3oBaHusi U Hayku Poc-
cuiickoit ®enepanuu ot 17.12.2010 Ne1897 (¢ uameHeHUsIMN);

denepabHON 00pa30BaTEILHON MPOTPAMMBI OCHOBHOTO 00IIIEro 00pa3oBaHus, yTBEp-
KICHHOM npuka3oM MuHucrepcTtBa mnpocsemeHuss Poccuiickonn ®Penepanuu OT
18.05.2023 Ne 370 (3apeructpupoan 12.07.2023 Ne 74223);

®denepalibHON alaITUPOBAHHOM OCHOBHOIM 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO
obmiero oopazoBanusi, 0JJ00pEHHON penieHreM (eIepaTbHOTO YIeOHO-METOJMIECKOTO
o0BeMHEeHUS 10 001eMy oO0paszoBanuto (mpotokoa Ne 1/22 ot 18.032022);
®denepanbHOM paboyeil mporpaMMsbl MO MPEIMETY;

Pabouas mporpaMMa opHeHTHpPOBaHA Ha UCIIOJIb30BaHUE YUEOHUKOB: XuMus. 9 Kiacc :
yue0. i 001eo0pa3oBaT. OpraHu3anuii ¢ mpui. Ha 35ekTpoH. Hocutene (DVD) /T E.
Pymutuc, ®©. I'. ®enpaman. — M. : Tlpocsemenue, 2014. — 208 c.



Coaepixkanue 00yueHust

9 KVIACC

BenecTBo 1 XUuMH4YeCKasi peaKiusi

Ilepnognueckuit 3akoH. Ilepuonnueckas cucreMa XMMUYECKUX 3JeMeHTOB [I. U.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XMMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOIOB, KaJIMsl, KAJIbLIUS U WX COCIUHEHHH B COOTBETCTBUU C
MOJIOKEHUEM 3J1eMeHTOB B [leproanueckoi cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemIeCTBa: BUJIbI XUMUYECKOW CBS3U. THIBI KPUCTALUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMYECKON PEIIETKU W BUJA XUMHUYECKOU
CBSI3H.

Krnaccudukanuss ¥ HOMEHKIATypa HEOPTaHMYECKUX BEHIECTB (MEXIyHApPOIHAS W
TpUBHAJIbHAS). XMMHUYECKUE CBOWMCTBA BEIECTB, OTHOCSIIMXCA K Pa3IMYHBIM Kiaccam
HEOPraHMYECKHX COCANHEHUHN, TeHETUUECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukarus XuMuueckuX peakiiuii Mo pa3audHbIM MIPU3HaKaM (TI0 YUCITY U COCTaBYy
YYacTBYIOIIMX B PEAKIMHM BEUIECTB, MO TEIUIOBOMY 3(Q(EKTy, M0 H3MEHEHHUIO CTereHel
OKHUCTICHUS XUMHUYECKUX JIEMEHTOB, 10 00PaTUMOCTH, 0 YYaCTHIO KaTajlu3aTopa). JK30- U
SHIOTEPMUUECKHE peakIuu. TepMOXUMUYECKIE YpaBHEHUSI.

[TonsiTie o ckopocTu xuMHuueckoi peakuuu. [lonstue 00 oOpaTUMbIX U HEOOPATUMBIX
XUMUYECKUX peakiusix. [[oHATHE O TOMOTEHHBIX W reTepOreHHbIX peaknusx. [loHsTue o
XUMUYECKOM paBHOBecHU. CMeleHne XUMHUYECKOTO paBHOBecHs. DakTopbl, BIUSIONINE HA
CKOPOCTh XUMHUUYECKOW PEAKIIUH U TTOJI0KEHNE XUMHUIECKOTO PAaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DJICKTPOHHBIN OajaHC OKHUCIHTEIIBHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBiIeHHE YpaBHEHUU OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii C UCTI0JIb30BaHMUEM METO/1a AJIEKTPOHHOTO OaaHca.

Teopust ANEKTPOTUTUYECKON NUCCOLMALUN. DJIEKTPOJIUTHYECKAsT IUCCOIMAIIUS.
DNEKTPOIUTHl U HEANEKTPOJUThl. KaTHOHBI, aHMOHBI. MeXaHu3M TUCCOLMAIUU BELIECTB C
Pa3IMYHBIMU BUAaMU XUMHUYEcKoH cBs3u. [lonstue o crenenu aucconuanuu. CUabHbIEe U
cia0ble AIIEKTPOIIUTHI.

Peakiiun nonHOTrOo 0OMeHa. Y cI0BHs IPOTEKaHUS PEeaKIMii HOHHOTO 0OMeHa 10 KOHIIA.
[TosnHbIe W COKpalIEHHBbIE MOHHBIC YpAaBHEHUsI peakiuil. XUMHUYECKUE CBOMCTBA KHUCIOT,
OCHOBaHUH M COJICH B CBETE MPEJCTABICHUN 00 AIICKTPOJUTHYECCKON IHUCCOIHAIINM.
Cpena pactBopa. KauecTBeHHbIE peakiuu Ha KATHOHBI U aHUOHBI: XJIOPHI-, OpOMHI-, HOAHI-,
cynbdar-, kapOoHaT-, CHIMKAT-, ¢ocdar- aHHUOHBI, THAPOKCHI-UOHBI; KATHOHBI aMMOHMUS,
MarHus, KaJblius, aatoMuHus, keneza (2+) u (3+), menu (2+), MUHKA, TPHUCYTCTBYIOIINE
B BOJHBIX pacTBOpax.

Xumuueckuti sxKcnepumenm:

O3HAKOMJICHHE C MOJEISIMHU KPUCTAUIMYECKUX PEIETOK HEOPraHUYECKHX BEIIECTB -
METaJUIOB M HEMETAJUIOB (rpaduTa 1 anmasa), CIIOKHBIX BEIIEeCTB (XJIOpUIa HATPHUs ),

HCCIIeIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIMU OT BO3ACHCTBUS
pas3nu4HbIX (HAaKTOPOB;

HCCIIEIOBAaHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOILIECCa IUCCOIMALIUN
KHUCTIOT, IenouYedl u cojieil (BO3MOKHO MCIOJIb30BaHUE BHJICOMATEPUAIIOB);

MIPOBEJICHUE OIMBITOB, WUTIOCTPUPYIOIIMX MPU3HAKK MPOTEKAHHS PEaKIUil MOHHOTO
oOmeHa (0Opa3oBaHUE OCajKa, BBIJCIICHHE Ta3a, 0Opa30BaHHUE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINil (TopeHue,
pEeaKIuu pas3loKeHUs, COSTUHEHHS ),

pacrmo3HaBaHUE HEOPTaHMYECKUX BEIIECTB C MOMOIIbI0 KAaYeCTBEHHBIX DPEAKIIMi Ha
MOHBI; PeIlIeHUE SKCTIEPUMEHTAIBHBIX 33/1a4.

HemeTaibl 1 MX coeTUHEHUS



OOmiast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHBIC
crereHu okucieHus. CtpoeHne u (U3MUECKUE CBOIMCTBA MPOCTHIX BEHIECTB — TaJOTCHOB.
XuUMHUECKHE CBOMCTBAa Ha INpUMeEpe Xjopa (B3aMMOAEWCTBHE C METajlaM{, HEMETallaMu
— BOJIOPOZIOM M KHCIOpPOJAOM, Liesnodamu). XiopoBojopoa. CoisiHas KUCIIOTa, XMMHYECKHE
CBOICTBa, [10JIy4YeHHUE, IpuMeHeHue. JleiicTBre XJI0pa U XJIOPOBOOPO/1a HA OPraHu3M
yenoBeka. BaxkHeilne XIopuapl U X HaX0KJIEHUE B IPUPO/IE.

OObmas xapakrtepuctuka 3yeMeHTOB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB
KHUCIIOpO/1a U cepbl. XapaKTEPHbIE CTEIIEHN OKUCIICHUS.

Crpoennie u (pu3MYecKre CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOAA M CEPHL
AmnorponHbsie MOAUGPUKAIIMK KUCIOPOJa U Cepbl. XMMHUYECKHE CBOMCTBA CEpPbI
(B3auMozelicTBHE C HEMETalllaMH — BOJIOPOJOM M KHCJIOPOJIOM, MeTalljlamMH,
KOHIICHTPUPOBAHHBIMU a30THOM U cepHOM KuciaoTamu). CepoBOAOPO: CTpOCHHUE, GU3UUECKHE
U XMMHUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTaHOBUTENIbHBIE CBOMCTBa). OKCUABI CEpBI
KaK MPEeJCTaBUTEIN KUCIOTHBIX OKCUAOB. CepHasi KuCIOTa: (PU3UUYECKHE U XUMHUYECKHE
cBoiicTBa (o6mue u crnernudpuyeckue). Conu CepHOM KHUCIOTHI, KaueCTBEHHAsl peakiusi Ha
cynbgaTr-uoH. CepHHUCTass KUCIOTA. XUMHUUYECKUE pEaKLUu, Jiexkallue B OCHOBE
MIPOMBIIIJIEHHOTO CHOC00a MoJlydeHusi cepHoil kucioThl. HaxoxxneHue cepsl u €€
coeMHEHU B mpupojne. [IpumeHeHue cepbl U ee COeTMHEHUI B OBITY U B TIPOMBIIILIEHHOCTH.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIeH cpeibl COEqUHEHUSIMU Cephl (KUCIOTHBIE T0K/IH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPAIICHHS.

OO6mras xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB a30Ta
u pocdopa, xapakTepHbIE CTETICHH OKUCIICHHS.

A30T, pacmpocTpaHeHHE B Tpupojne, GU3NYECKHe W XUMHYECKHE CBOMCTB
(B3auMozeiicTBHE C MeTa/llaMd M HEMEeTalJIaMU - KUCJIOPOJIOM U BOJOPOAOM).
KpyroBopoT azota B npupone. AMMuak: (Quanyeckne W XHUMHYECKHE CBOMCTBA
(oxucieHne, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), MojdydyeHue u npuMenenue. Conu
aMMOHMSI: COCTaB, (PU3NUECKHE U XUMHUYECKHUE CBOWCTBA (pa3jo’KEeHHE, B3aHMMOJCHCTBHE CO
miesnioyamu), npumeHeHue. KauecTBeHHasi peakiusi Ha MOHBI aMMOHUS. A30THas KHUCIOTA,
e€ ¢u3MYecKue M XUMHUUYECKHE CBOMCTBa (00mmume u crienuduaeckue), noiaydeHue. Hurpats
(paznoxenue). A3oTuctas KucioTa. Micnoib30BaHie HUTPATOB M COJICH aMMOHHS B
KaueCcTBe MHUHEPAIBHBIX YAOOpEHHI. XMMUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCIMHEHUSIMU a30Ta (KHCIOTHBIE IOK[IH, 3arpsi3HEHUE BO3/1yXa, TOUBHI U BOJOEMOB).

docdop, amtorpornHbie Moaudukanuu Gochopa, puznueckre 1 XUMUYECKUE CBOMCTBA
(B3amMOJICHCTBHE C MeETaUlaMH, HeMeTaliaMu, kucioTamu). Oxcua docdopa (V),
oprodochopHas kucnora: (puU3NYECKUE M XUMHUYECKHE CBOMCTBa, nomydeHue. [lonstue o
MUHEpaJIbHBIX yI0OpeHusIX: HUTpatThl U pocdatsl. [IoHATHE O KOMIUIEKCHBIX yI0OpEHHSIX.
OO6mrast xapakrepuctuka 3memMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB
yriaepoAa W KpeMHHs. BaleHTHOCTh M XapakTepHble CTENEHH OKMCICHHS aTOMOB YIiiepoja
u kpemHus. PacmpocTpaHeHue yriepojga B MPHPOJE, XapaKTEPHBIE CTEHEHH OKUCIICHHS.

VYrnepon, amiotponHsle Mogudukanuu (rpadur, anMas), GuzndecKue u
XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJCHCTBHE C MeTallaMH, HEeMeTallllaMH,
KOHILIEHTPUPOBAHHBIMU a30THOM U cepHOM KucnoTamu). AncopOuus. KpyroBopot yriepona B
npuposae. Okcuapl yriepona, ux (u3Mueckue M XUMHUYECKHE CBONCTBA, MOJIYYCHHE U
MpUMEHEHHE, JEHCTBHUE HA OPraHH3M YeJOBeKa. JKOJOTHMYecKHhe MpoOJEMbl, CBSA3aHHBIE C
okcuzioM yriepoja (IV); runotesa rao0anbHOTO NOTEIJICHUS KIIMMaTa; TapHUKOBBIHN A (deKT.
VYronpHas KUCIOTa W e€ colu, WX (pu3MYeckue M XMUMHYECKHE CBOMCTBA, MOJy4YeHUE U
npuMeHenne. KauecTBeHHast peakius Ha kKapOoHaT-uoHbL. Mcnons3oBaHue kapOOHATOB B OBITY,
MEJHIIHE, TPOMBIIIJICHHOCTH U CETLCKOM XO3SHCTBE.



OOmume mpencraBieHuss 00 0COOEHHOCTSAX COCTaBa M CTPOCHUS OPraHMYECKHX
COCIMHEHUH yriiepojia (Ha puMepe MeTaHa, 3TUIIEHA, ITaHOJIa, YKCYCHOM KUCIIOThl. VX cocTaB
U xummu4deckoe crpoenne. Kiaccudukanus opranudeckux Bemiects. [loHsTre o 6uosornyecku
BAXHBIX BEIECTBAaX: JKUpPax, OelKax, yrJIeBOJAax - W HMX POJH B JKU3HU YeNIOBEKa.
MatepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPraHMUECKUX COCAUHEHUMN.

Kpemunii, ero gusmyueckue M XUMHYECKHE CBOMCTBA (HA MpUMEpE B3aUMOICHCTBUS
C METAJUIAMM W HEMETajllaMu), NoJiydeHHue U npuMeHeHue. COoeqUHEHMs] KPEMHHS B
npupoje. Obume npencraBienus o6 oxcunae kpemMHus(IV) u kpeMHHEBOH KHCIOTE.
Cunukartsel, pu3ndeckne u XUMHUECKUE CBOICTBA, MOTyUYeHHE U IPUMEHEHUE B OBITY,
IIPOMBIIIJIEHHOCTH (B MEIMLIMHCKOM, 31IEKTPOHHOM, CTPOUTENBHON U Ap.). Baxuneimue
CTPOMTENBbHBIC MAaTEPHAIIBI: KEPAMUKA, CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Tpobraembl
0€30IaCHOTO HCHOJIB30BAHUS CTPOUTEIFHBIX MATEPUAIIOB B IIOBCETHEBHOMN JKHU3HU.

Xumuyeckuu sKcnepumenm:

n3y4YeHue oOpa3ll0OB HEOPraHUYECKHUX BEIECTB, CBOMCTB COJITHON KHCIOTHI;

MIPOBEJIEHNE KaueCTBEHHBIX pPEaKlIMi Ha XJIOPUI-UOHBI U HAOIIOJEHME MPU3HAKOB
WX TPOTEKAHMUS;

OTBITHI, OTpa)karolue (U3NYECKUEe U XUMHUYECKHE CBOICTBA rajoreHOB U UX
coelMHEHUH (BO3MOXKHO UCIOJIB30BaHUE BUAEOMATEPUATIOB);

03HaKOMJIEHHE C 00pa3laMu XJIOPHUIOB (FAJIOTE€HUIOB);

03HaKOMJIEHHE C 00pa3lamMu cepbl U €€ COeAMHEHUSIMU (BO3MOXHO HCII0JIb30BaHUE
BHJIEOMATEPHAIIOB);

HalOmoIeHNe Tpoliecca OOyrJIMBaHUs caxapa IoJl JeWCTBHEM KOHIEHTPHUPOBAHHOMN
CEPHOM KHCIJIOTHI;

M3Y4YeHHE XHMHYECKUX CBONCTB pa30aBIEHHOW CEpHOM KHUCIOTHI, MPOBEIECHUE
KaueCTBEHHOM peakIuu Ha cylnb(aT-uoH | HaONoJeHUEe MpU3HaKa e€ MPOTEeKaHUS;

O3HaKOMJICHHE C (U3MYECKMMHU CBOMCTBAMHU a30Ta, pochopa M WUX COCTUHEHUH
(BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPHAIOB), 0Opa3liaMy MPOBEACHUE KaUYeCTBEHHBIX
peakiuii Ha HIOH aMMOHUA U (ocaT-uoH U U3ydYeHHE MTPU3HAKOB UX MPOTEKaHNUS,
B3aMMO/ICHCTBUE KOHLIEHTPUPOBAHHOW a30THON KHUCIIOTHI C MeIbIO (BO3MOXHO HCIIOIb30BaHHE
BHJICOMATEPHUAJIOB);

M3Y4YEeHHE MOJeNe KpUCTAITMYECKHX PeHIEToK anMasa, rpadura;

03HAKOMJIEHHE C MPOLIECCOM aACOpOLMU PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM
YIJIEM U yCTPOMCTBOM IPOTHBOrasa;

MOJYyYEHHUE YIJIEKUCIIOr0 ra3a M W3y4eHHE €ro CBOMCTB;

MIPOBE/ICHUE KaUeCTBEHHBIX PEAKIIMi Ha KapOOHAT- U CUIIMKAT-HOHBI U U3y4EHUE
MIPU3HAKOB UX MPOTEKAHNUS;

03HAKOMIJIEHHE C MNPOAYKIMEH CUIMKATHON MPOMBIILIEHHOCTH;

pelIeHne SKCIepUMEHTaIbHBIX 33/1a4 10 Teme «BakHeillre HeMeTallIbl U UX
COCTMHEHUS.

MeTaJu1bl M X COEIMHEHUS

OOmas xapakTepuCTUKa XUMHUYECKUX DSJIEMEHTOB - METAJJIOB HA OCHOBAaHHHM HX
nosnoxenus B Ilepuoanueckoin cucreme xummudeckux siemeHToB /I, M. MenneneeBa u
cTtpoeHust aromMoB. CTpoeHHe MeTauioB. MeTamnueckas CBsI3b M MeETaJuIMuecKas
KpUCTaJUITMYECKas pel€TKa. JIEKTPOXUMHUUECKUI psAJl HAPSKEHUN MeTauioB. Pu3nyeckue u
XMMUYECKHE CBOMCTBA METAJUIOB (B3aMMOJICHCTBHE C KHUCIOPOAOM, BOJIOM, KHCIOTaMH).
OO11re cnocoOsl mosrydeHus: MeTayuioB. [IoHATHE 0 KOPPO3UH METAIUIOB, OCHOBHBIE CIIOCOOBI
3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'YH, JIOPATIOMUHUNA, OpOH3a) U X IPUMEHEHHE B
OBITY U TPOMBIIIJICHHOCTH.

[lenouynsle mMeTayuibl: mojoxeHue B Ilepuoanueckoil cucreMe XUMHUYECKHX
anemeHToB /1. 1. Menneneesa; crpoenue aromoB. HaxoxzaeHue B npupoae. Pusndeckue u
XMUMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus u Kanusi). OKCHJIBI ¥ TUAPOKCHUIBI HATPHUS U KA.
[IpuMeHeHNe MIETOYHBIX METAJIJIOB U UX COEIMHEHUN.



[IlenoyHO3eMeENbHBIE METAUIBI MarHUi M KalbLUW: IOJIOKeHue B Ilepuonnueckoit
cucreme xumuyeckux sneMeHToB . M. MenpaeneeBa; CTpOCHME MX ATOMOB; HAXOXKJICHHE
B npupoje. Pu3nuecKkue U XUMUYECKHE CBOMCTBA MAarHus U Kanblus. BaxHenmmue
COEIMHEHUS KanblMsl (OKCU, THIPOKCH, oM ). JKECTKOCTh BOABI M CIIOCOOBI €€ YCTPAHEHUS.

Anromunuil: nonoxenue B Ilepuoanueckoil cucreme xummueckux snemeHtos /. .
MenneneeBa; CTpoeHHE aTOMa; HAXOXKEHHUE B Ipupoae. PU3nuecKre U XMMHUYECKHUE CBOMCTBA
anmoMuHMs. AM(OTEpHbIE CBOMCTBA OKCH/IA U TUIPOKCHIA AIFOMUHUS.

Kenezo: nmonoxenue B llepmoauueckoil cucreMe XuMHUECKUX 3yieMeHTOB [l. U.
MenneneeBa; CTpoeHHE aTOMa; HaxokJaeHue B Ipupoje. dusnueckue m XUMUYECKHE
CBOMCTBA *keJe3a (B3auMOICUCTBUE C METAINIAMU, KUCIOTaMH U cOJIsiMuU ). OKCU/TBI,
ruapokcuabl v conu xkeneza(ll) u sxenesa(lll): cocras, cBolicTBa U MOTyYEHHE.

Xumuueckuil 9KCnepumeHnm:

03HaKOMJIEHHE C 00pa3llaMd METaJUIOB M CIUIaBOB, MX (PU3MYECKMMM CBOMCTBaMH;

U3Y4YE€HHUE DPE3YyIbTaTOB KOPPO3UU METALUIOB (BO3MOXKHO MCIOJIB30BaHUE
BHJIEOMATEPHUAJIOB), 0COOEHHOCTEN B3aUMOAECHCTBUS OKCUA KaJIbLIUs U HATPUs C BOAOU
(BO3MO’KHO MCIIOJIb30BaHUE BUJIEOMATEPHAIIOB);

HCCIIeIOBaHUE CBOMCTB KECTKOW BOJIBI; MIPOIIECCa TOPEHMsI XkKeje3a B KHUCIOpOJie
(BO3MOKHO HCII0JIb30BAHUE BUAECOMATEPUAJIOB); MIPU3HAKOB IPOTEKAHUS KaUECTBEHHBIX
peakiuuii Ha MOHBI (MarHus, Kajblys, aTlOMUHUS, IMHKa, xkene3a(ll) u xeneza(Ill), meau(Il));

HaOJI0JIeHNe U ONMMCAaHHE MPOIIECCOB OKpPALIUBAHUS IMJIAMEHH HOHAMH HaTpPHs,
KaJusl ¥ KaJblus (BO3MOXHO HCHOJIb30BaHUE BUJIEOMATEPUAIOB);

uccienoBaHue aM(OTEpHBIX CBOMCTB THIPOKCHJA AIOMUHUSA M THAPOKCHAA IMHKA;

pelIeHne SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHelnme MeTamisl U uxX
COETUHEHUS.

XuMHUSA U OKPYKAaKIIas cpena

Hosele maTepuansl u TexHonoruu. BemiectBa m martepuansl B MOBCEIHEBHOMU
JKU3HHU 4eJloBeKa. XHMMHsA U 370pPOBbE. be3omacHOe MCIOJIb30BaHUE BEILNECTB M XMMHUYECKHUX
peakuuii B ObiTy. IlepBas momomb mpH XUMHUYECKMX OXOrax M oTpaBiieHHsX. OCHOBBI
AKOJIOTUYECKOU IPaMOTHOCTH. XHMHYECKOE 3arps3HEHUE OKpYKaroleh cpenbl (mpeaeibHas
nomyctuMas koHIeHTparus BemiecTB — [1J1K). Poms xumun B pemeHnn 5K0JI0THIECKIX
pooJIeM.

[IpupoiHBIE HCTOUYHUKH YIIIEBOJOPOOB (YT0Jib, IPUPOAHBIN T'a3, HEPTh), MPOTYKThI UX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIICHHOCTH.

Xumuveckuii 3Kcnepumenm: U3yd4eHUEe 00pa3LOB MaTepHaJOB (CTEKJIO, CIUIABbI
METAaJUIOB, IOJIUMEPHBIE MaTEpPHAIbI).

Mesicnpeomemuvie césa3u

Peanu3zanus MeXNpeAMETHBIX CBA3EH NIPU U3YYCHUHN XUMUU B 9 Kilacce OCYLIECTBIIAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAay4YHBIX NOHATUH, Tak W TMOHSITHH,
SBJIFOILUXCSI CACTEMHBIMU JUISl OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOuire ecTecTBEHHO-HAyYHbIE MOHSATHS: HayuHbIM (hakT, TMIOTE3a, 3aKOH, TEOopHs,
aHalu3, CUHTE3, Kiaccu(UKalus, NEepUOJUYHOCTh, HAOIIOIEHHE, 3KCIIEPUMEHT,
MO/IEIUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(h(HeKT, TEXHOIOT U,
MaTepHaIbL.

®uznka: Marepus, aToM, JJIEKTPOH, NPOTOH, HEMTPOH, MOH, HYKJIHJ, HU30TOIIbI,
PaiMoOaKTUBHOCTb, MOJIEKYJNA, DJIEKTPUYECKUN 3apsijl, IPOBOJHUKH, MOJIYIPOBOJHUKH,
JMAJIEKTPUKH, (DOTORIIEMEHT, BELIECTBO, TeNo, 00BEM, arperaTHoe COCTOSHHE BEIEeCTBa,
ras, pacTBOp, pacTBOPUMOCTb, KPUCTAJUIMYECKas PELIETKA, CIUIaBbl, (PU3NYECKHE BEIMYMHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoJHIIE.

buosnorusi: ¢gortocunres, apixanue, Ouocepa, 3KocucTeMa, MUHEpPaAIbHbIE
yI00peHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, IUTATeNIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaANIbl, TOPHBIE MOPOAbI, MOJE3HbIE
HCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



HJIaHI/IpyeMBIe pe3yJbTaTbl OCBOCHHUSA NMPOrpaMMbI

I/I3yquHe XAMHH B OCHOBHOM IIIKOJIC AaCT BO3MOXHOCTb HAOCTHUYL CJICAYIOIIUX
PE3YyIbTATOB B HAIIPABJICHUU JIUHYHOCTHOI'0 PAa3BUTHA:

BOCIIUTAHUE POCCHICKON TpakJAaHCKON HJIEHTUYHOCTH: IMATPUOTH3MA, JIIOOBU U
yBaxkeHHt0 K OTedyecTBy, YyBCTBA TOPAOCTH 3a CBOO PoauHy, 3a pOCCHICKYIO
XMUMHUYECKYIO HAyKY;

(dbopMupoBaHHE IEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO DAa3BUTHS HAayKM U OOIIECTBEHHON NPAaKTUKH, a TaKK€ COLHUAIbHOMY,
KYJIBTYPHOMY, SI36IKOBOMY M JTyXOBHOMY MHOTO00Pa3HI0 COBPEMEHHOTO MHPA;
(hopMHpOBaHHE OTBETCTBEHHOTO OTHOLIEHUS K YU€HHIO, TOTOBHOCTH U CHOCOOHOCTH K
CaMOpa3BUTHIO U CaMO0Opa30BaHUIO HA OCHOBE MOTUBALIMU K 00YUYEHHUIO U TIO3HAHHUIO,
BBIOOpPY MpoduibHOTO O00pa3oBaHMsI HA OCHOBE HHGOPMAIMH O CYIIECTBYIOIIUX
npodeccusx M JUYHBIX MPO(PECCHOHANBHBIX MPENNOYTEHUH, OCO3HAHHOMY
MIOCTPOCHUIO MHAUBHUAYaIbHON 00pa30BaTeIbHOM TPAEKTOPUU C YUETOM YCTOMUYUBBIX
MM03HABATEIbHBIX UHTEPECOB;

(hopMHpOBaHHE YMEHHUS CIIEI0BAaTh OTPAOOTAaHHON CUCTEME MPaBUJI MOBEACHUS U
B3aMMOJICHCTBHUS B YU€OHBIX U COIMAIBHBIX, YIEPKUBATH TPAHUIIBI B3aUMOICHCTBUS,
dbopmMupoBaHE  KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  00pa3oBaTeNbHOM,
OOLIECTBEHHO IOJIE3HON, YyUeOHO-HCCIIEeI0OBATEIbCKON, TBOPUECKON U JPYruxX BHUIAX
NeSITeNIbHOCTH;

dhopmupoBaHNEe TOHUMAaHUS IIEHHOCTH 3J0pPOBOTO M 0€30MacHOTO 00pas3a KU3HH,
YCBOEHME MPaBUJ UHAMBHUYAJbHOTO U KOJUIEKTUBHOTO O€30MAaCHOTO MOBEICHHS B
Ype3BhIYAHHBIX CUTYALUSIX, YIPOKAIOIIMX KU3HU U 3I0POBBIO JIIOJIEH;
¢bopMHpoBaHHE NO3HABATEIbHON W HWHPOPMAIMOHHOM KYNbTYpbl, B TOM 4YHUCIE
pPa3BUTHE HABBIKOB CAMOCTOSITEILHOW PabOThI ¢ y4eOHBIMU TIOCOOMSMH, KHUTAMH,
JNOCTYITHBIMU HWHCTPYMEHTAaMHU W TEXHUYECKUMHU CpPEICTBAMU HH(POPMALIMOHHBIX
TEXHOJIOTHH;

(¢hopMHUpOBaHHE OCHOB SKOJIOIMUYECKOTO CO3HAHMS HAa OCHOBE MPU3HAHUSA LEHHOCTU
KU3HU BO BCeX €€ MPOSBICHHUSIX U HEOOXOAMMOCTH OTBETCTBEHHOIO, OEpeKHOro
OTHOIICHHUS K OKPYKAIOIlIel cperie;

pa3BUTHE TOTOBHOCTH K PELICHUIO TBOPUYECKUX 3aj[au, YMEHUS HAXOIUTh aJeKBaTHbIC
CrocoObl TOBEJIEHUS M B3aUMOJCHCTBHS C MapTHEpaMuU BO BpeMsi ydeOHOUl u
BHEYUYEOHOU JesATeNbHOCTH, CIOCOOHOCTH OILICHMBATh MPOOJIEMHBIE CUTYallUd H
OTIEpaTUBHO MPUHUMATh OTBETCTBEHHBIE PEUICHHS B Pa3IMUHBIX IPOTYKTUBHBIX BUIAX
nesTenbHOCTH  (yueOHash TOMCKOBO-UCCIIE[OBaTeIbCKas, KIyOHas, MpPOEKTHas,
KpPY>KKOBast U T. II. )

MeTanpeaMeTHBIMH PE3yJIbTaTaAMU OCBOEHHUS OCHOBHOU 00pa3oBaTeIbHON MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHus SBISIIOTCS:

OBJIQJICHUE HABBIKAMU  CAMOCTOSATEIIBHOTO  NPUOOPETeHUS  HOBBIX  3HAHMHH,
OpraHu3anuy y4eOHO! JesSTeTbHOCTH, IOUCKA CPEACTB €€ OCYIIECTBICHHS;
OBIIJICHHE HAaBBIKAMH Y4eOHO-MCCIIEI0BATEILCKOM, TNPOEKTHONM M COLMAIbHON
JeATeNbHOCTH;

yYMEHHE IUIaHUPOBATh IYTH JOCTHKEHHUSI 11eJIel Ha OCHOBE CAaMOCTOSITENILHOTO aHaIN3a
YCIOBUH H CPEACTB MX JOCTHXKEHHs, BBIAEIATh aJbTEPHATUBHBIE CIIOCOOBI
JOCTIDKEHUSI LeN U BbIOMpaTh Hanbosee 3(QeKkTuBHBIN crocod, OCYIIEeCTBIATH
MO3HABATEIbHYIO pe(IEKCHI0O B OTHOIIEHMM JEHCTBUH MO pElIeHHIO Y4EeOHBIX U
MO03HaBaTEeNbHBIX 33/1a4;

yMEHUE MOHMMaTh NpOOJEMY, CTaBUThb BOIPOCHI, BBIIBUTATh THIOTE3y, aBaThb
ompesieieHne  MOHATUSAM,  KIaccUu(UIUpOBaTh, CTPYKTypHUpOBaThb  MaTepual,



NPOBOJUTH  OKCIEPUMEHTHI,  apryMEHTHPOBATh  COOCTBEHHYIO  IO3UIIHIO,
(opMyTHpOBaTh BBIBOBI M 3aKIIFOYCHHUS;

YMEHHE COOTHOCUTBH CBOU JICHCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIISATh
KOHTpPOJIb CBOEH JEATENbHOCTU B IPOLIECCE JOCTUKEHUS pe3ysIbTaTa, ONpPENeNsTh
cnocoObl  JCHCTBMM B paMKax MPEAJIOXKEHHBIX YCIOBHH U  TpeOOBaHUM,
KOpPPEKTUPOBATh CBOU JACUCTBUS B COOTBETCTBUHU C U3MEHSIOUIEHCS CUTYALUEN;
dbopmMupoBaHHEe ¥  Pa3BUTHE KOMIIETEHTHOCTH B 00JAacTH  HCIOJIb30BaHHUS
WHCTPYMEHTOB M  TEXHUYECKUX  CpPEACTB  HMH(DOPMAIIMOHHBIX  TEXHOJIOTHH
(KOMITBIOTEPOB M MPOTPAMMHOTO OOECTEeUEHMs]) KaK HHCTPYMEHTAJIBHO OCHOBBI
pa3BUTHUSI KOMMYHUKATUBHBIX U I[IO3HABATEJIbHBIX YHUBEPCAJIBbHBIX  YYEOHBIX
JIeHCTBHIA;

YMEHHE CO3/1aBaTh, NMPUMEHATh U MPeoOpa3oBbIBaTh 3HAKM M CHUMBOJIBI, MOJAETH U
CXEMBI JUIsl pelieHus ydeOHBIX U M03HABaTEIbHBIX 33a4;

yMEHHE H3BJIEKaThb MH(OPMALIMIO W3 Pa3IMUHBIX MCTOYHMKOB (BKJIIOYAs CpeACTBa
MaccoBOM  MHGpOpMaIMK, KOMIAKT-IUCKH Yy4eOHOro Ha3HAa4YeHHs, pPECypCHI
WNuTepuera), cBOOOAHO MOJIB30BAaThCS CIIPABOYHOM JINTEPATypOil, B TOM 4YMCJE U Ha
ANIEKTPOHHBIX HOCHUTENAX, COOMI0OAaTh HOPMBbI MH(OPMALIMOHHONW M30MpaTEeNbHOCTH,
ITHUKU;

yMeHHe paboTaTh ¢ UCTOYHUKAMU TEKCTOBOM MH(popMaImu (TEKCT yueOHHKA, HAy4YHO-
MOMYJISIPHON M CHPaBOYHOM JIMTEpATyphl): HAXOJIUTh HEOOXOAMMYIO HMH(pOpMaIHIo,
aHAJIM3UPOBATh U OIIEHMBATh WH(OPMAIMIO, OCMBICIMBATh TEKCT U HCIIOJIb30BATh
MIPOYUTAHHOE B CUTYaIUsX, OMU3KUX K pealbHOM JKU3HMU;

yMEHHE Ha MPaKTHKE MO0JIb30BAThCS OCHOBHBIMU JIOTHYECKUMHU MPHUEMaMH, METOIaMHU
HaOJI0IEHUS, MOJIETTMPOBAHUS, OOBSICHEHUS], PELLIEHUS TPO0OIieM, TPOTHO3UPOBAHUS U
Ap-;

YMEHHE OpraHW30BBIBATH CBOKO JKW3Hb B COOTBETCTBHHM C IIPEICTaBICHHUAMH O
3I0pPOBOM 00pase KU3HHU, MpaBaxX M OOS3aHHOCTAX TPaKJaHWHA, IEHHOCTAX OBITHS,
KYJIBTYPBI U COLUAIBHOTO B3aUMOJCHCTBHS,

YMEHHE CaMOCTOSITEIIBHO U ApIYMEHTUPOBAHHO OLICHUBATH CBOU ACHUCTBUA U JCUCTBUS
OJIHOKJIACCHUKOB, COJIEpXKAaTeIbHO OOOCHOBBIBAS NMPABUIBHOCTh HJIM OIIMOOYHOCTH
pe3yibTara 1 crocoda 1efcTBUs, aleKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYAHOCTb KaK
Mepy (paKTHUYECKOTO WM MPEAoIaraéMoro pacxo/a pecypcoB Ha pelleHHe 3a1auu, a
TaK)K€ CBOM BO3MOXKHOCTH B JIOCTHIKEHUU LIEJIM ONPEICIICHHOM CIIOKHOCTH;

yMeHue paboTars B rpymie — 3(p()EeKTuBHO COTpyIHHYATh U B3aMMOJCHCTBOBATh Ha
OCHOBE KOOPJIMHALIMU PA3JIMYHBIX IMO3ULMH INpHU BBIPAOOTKE OOLIEro peIIeHus B
COBMECTHOH JI€ATENILHOCTH; CIYIIATh apTHepa, popMyIupoBaTh U apryMEeHTUPOBATh
CBOE MHEHHE, KOPPEKTHO OTCTAaUBATh CBOIO MO3ULIUIO U KOOPAUHUPOBATH €€ C IIO3ULIUH
IIapTHEPOB, B TOM YHUCJIE B CHUTYyallUH CTOJIKHOBEHHS MHTEPECOB; IPOILYKTHBHO
pasperiatb KOH(GIUKTH HA OCHOBE y4eTa HHTEPECOB U MO3ULIMIA BCEX €r0 YYaCTHUKOB,
MIOKMCKA U OLIEHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3zperieHusi KOH(IMKTOB.

MeTaﬂpeHMeTHLIMPl pe3ylibTaTaMU SABJISIFOTCSA:

OBJIQJICHUE HABBIKAMU  CAMOCTOSATEIIBHOTO  NPUOOPETEHUS  HOBBIX  3HAHHH,
OpraHu3anuy y4eOHOH IesTeTbHOCTH, TIOUCKA CPEICTB €€ OCYIIEeCTBICHHUS;

yYMEHUE IUIaHUPOBATh MYTH JOCTHKEHUS LieJIel Ha OCHOBE CaMOCTOSTEILHOTO aHAIN3a
YCIOBUH M CPEACTB MX JOCTHXKEHHS, BBIACTATh ajJbTEpHATUBHBIE CIOCOOBI
JOCTIDKEHUSI Le U BbIOMpaTh Hanbosee 3(QeKkTuBHBIN crocod, OCYIIEeCTBIATH
MO03HABATEIbHYIO pe(IEKCHI0O B OTHOIIEHMM JEHCTBUN MO pElIeHHIO YYEeOHBIX U
MO03HaBaTEeNbHBIX 33/1a4;

yMEHUE MOHMMaTh NpoOJEeMy, CTaBUTh BOIPOCHI, BBIIBUraTh TUIOTE3Yy, JaBaTh
onpesielieHne  MOHATUSAM,  KiIacCU(UIUpOBaTh, CTPYKTYpHpOBaThb  MaTepHal,
NPOBOJUTH  OKCIEPUMEHTHI,  ApryMEHTHPOBAaTh  COOCTBEHHYIO  IO3UIIMIO,
(opMynMpOBaTh BBIBOBI M 3aKIIFOYECHHUS;



® yYMEHHME COOTHOCHUTH CBOU JAEHUCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILECTBIAThH
KOHTpPOJIb CBOEH JEATENbHOCTH B IPOLIECCE JIOCTUKEHUS pe3yabTaTa, OIPENEIATh
cnocoObl  JGHCTBMM B paMKax MPEAJOXKEHHBIX YCIOBHH U  TpeOOBaHUM,
KOPPEKTUPOBATh CBOU JACUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYALINEH;

e (dopMupoBaHHE€ U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTHM  HWCIIOJb30BaHUS
WHCTPYMEHTOB W  TEXHUYECKUX  CPEICTB  HMH(MOPMAIMOHHBIX  TEXHOJIOTHIA
(KOMITBIOTEPOB M MPOTPAMMHOTO OOECTEeUeHMs]) KaK HHCTPYMEHTAJIBHO OCHOBBI
pa3BUTHUSI KOMMYHUKATUBHBIX U I[IO3HABATEJIbHBIX YHUBEPCAIbHBIX  Y4EOHBIX
NEeNCTBUI;

® yMEHHE CO3/[aBaTh, NMPUMEHATh U MPEOOPA30BBIBATH 3HAKW W CHUMBOJBI, MOACTH H
CXEMBI JUIs peleHus y4eOHBIX U 03HABATEIbHBIX 33a4;

e yMEHHE H3BJIEKaTb MH(OPMALMIO W3 Pa3IMUHBIX MCTOYHHMKOB (BKJIIOYAs CpeACTBa
MaccoBOM  MHGOpMaIMK, KOMMIAKT-IUCKH Yy4eOHOro Ha3HA4YeHHs, pPECypChHI
WuTepuera), cBOOOAHO MOJIB30BAaThCS CIIPABOYHOM JINTEPATYpOil, B TOM 4YHKCIE U Ha
ANIEKTPOHHBIX HOCHUTENAX, COOM0AaTh HOPMBbI MH(OPMALIMOHHONW H30MpaTENbHOCTH,
ITHUKU;

® yMEHHE Ha IPAKTHKE MO0JIb30BAThCS OCHOBHBIMU JIOTUYECKUMHU MPUEMaMH, METOJaMHU
HaOJI0/IEHUS], MOJIETMPOBAHUS, OOBSICHEHUS, PELLIEHHUs TPOOJIeM, TPOrHO3ZUPOBAHUS U
ap.;

® yMEHHE OpPraHM30BBIBaTh CBOIO JKW3Hb B COOTBETCTBHM C IMPEACTABICHUSIMHU O
3I0pPOBOM 00pase KU3HHU, MpaBax M OOSI3aHHOCTAX TPaKJaHWHA, IEHHOCTAX OBITHS,
KYJIBTYpPbI M COLMATBHOTO B3aUMOJIEHCTBUS;

e yMEHHE BBINOJHATH II03HABATEIbHBIE M MPAKTUYECKUE 3aJaHMs, B TOM UHCIIE
MIPOEKTHBIE;

® YMCHHE CaMOCTOSITENIBHO U apIyMEHTUPOBAHHO OLICHUBATH CBOU ACHCTBHS U JCUCTBUS
OJIHOKJIACCHUKOB, COJIEpXKaTeIbHO OOOCHOBBIBASI MPABUIBHOCTh MM OIIMOOYHOCTH
pe3yibTara 1 crocoda 1efCTBYsl, aIeKBATHO OLIEHUBATh OOBEKTUBHYIO TPYJHOCTh KaK
Mepy (paKTHUUECKOTO MM MPEANoIaraéMoro pacxoja pecypcoB Ha pelIeHHe 3a1auu, a
TaK)K€ CBOM BO3MOXKHOCTH B TOCTHIKECHUU LICJIN ONIPENEICHHON CI0KHOCTH;

e yMeHHe paboTaTh B rpymme — 3QPEeKTUBHO COTPYIHUYATh U B3aUMOJICHCTBOBATh HA
OCHOBE KOOPJIMHALMU PA3JIMYHBIX MO3ULMH NpH BbIpaOOTKE OOLIEro pelieHus B
COBMECTHOH JI€ATENILHOCTH; CIYIIATh apTHepa, pOopMyIupoBaTh U apryMEeHTUPOBATh
CBOE MHEHHE, KOPPEKTHO OTCTaUBaTh CBOIO MO3ULIUIO U KOOPIAUHUPOBATH €€ C IIO3ULINH
[IapTHEPOB, B TOM 4YHUCJIE B CHUTyallUH CTOJIKHOBEHHS HMHTEPECOB; IPOIYKTHBHO
paspemiaTtb KOH(QIUKTH HA OCHOBE y4eTa HHTEPECOB U MO3ULIMHA BCEX €r0 YYaCTHUKOB,
MIOMCKA U OLIEHKHU aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieH s KOH(IUKTOB.

TemMaTH4eckoe MJIAHNPOBAHUE
9 KJIACC

Ne | HammenoBaHue Moayasb padoueii npo- | Kou- Buabl npoBepoyYHbIX padoT
/1 | pa3fgesoB U TeM rpaMMbl BOCIMTAaHuA | BO 4a- | [IpakTu- | JlaGopa- Kon-
NPOrpaMMblI «IIx0JIbHBIH YPOK» COB yecKHne TOPHBbIE TPOJIb-
padoThI ONBITHI HbIE pa-
00TBI
1 | MuorooOpa3zue xu- | 30 ceHTs16ps - Bcemup- 14 2 1
MHUYECKUX PEaKLINi HBII IEHb MOPSL.
4 okra0ps - MexayHa-
POJIHBIN I€Hb JKUBOTHBIX.
2 | MuorooGpa3ue xu- | 11 sHBaps - Beepoccuii- 45 5 13 1
MHUYECKUX BELIECTB | CKMH JIEHb 3alI0OBEIHUKOB
U HallMOHAJIbHBIX Map-
KOB.




8 ¢despans - Jlenp poc-
CUICKOW HAYKH.
3 | Kparkwuii 0630p Baxk- | 1 ampens - MexayHapo- 9 1
HEUIINX OpraHuye- | HbIM JEHb ITHLI.
CKHX BEILIECTB 7 anpens - BceMUpHBII
JIEHb 37I0POBbSI.
Hroro 68 7 14 4

YueOHo-MeTOoANYECKOE 00ecniedeHHEe 00pa30BaTeIbLHOIO Mpolecca
Oos3aTe1bHbIE YUeOHbIEe MATePHAJIBI /ISl YYeHHKA
Y4eOHuKHU
Xumus. 9 kiace : yue6. amst 001eo0pa3oBaT. OpraHu3alyiii ¢ IPUIL. Ha DJIEKTPOH. HOCHUTEIIE
(DVD) /T. E. Pymzuruc, ®. I'. ®enpaman. — M. : TIpocsemenue, 2014. — 208 c.
MeTtoanyeckue MaTepUAJIbI A5 YYUTEA
DJIEeKTPOHHBIE pecypchl
1) http://window.edu.ru/
2) https://resh.edu.ru/
3) https://uchebnik.mos.ru/
4) https://www.yaklass.ru/
5) http://nrc.edu.ru/est/r4/index.html

6) http://www.floranimal.ru/
DVD-npunoxenue k yueOHUKY Xumus: 8, 9 Ki1.
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