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NOACHHUTEJBHASA 3AIIMCKA

[Iporpamma 110 XUMHH Ha YPOBHE OCHOBHOTO 001IEro 06pa30BAHMS COCTABIEHA HA OCHOBE
TpeQOBaHKH K pe3ynbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENbHOI] IIPOrpaMMbl  OCHOBHOTO
obmero obpasoBanus, npenctasrenHsx B GI'OC 000, a takke na ocHoBe (eaepasbHOI
padoueit IPOrpaMMBl BOCIIMTAHHS M C YYETOM KOHLENIMU MpenoaBanus yieGHoro npeimera
«Xumusi» B 00pazoBatenbHbBIX opranmsanusx Poccuiickoii ®enepariun.

Ilporpamma 10 XMMHM JaéT NpeJCTaBIEHHE O TENsAX. obLieH CcTpaTerud oGyHeHHus.
BOCIIMTAHMA H Ppa3sBHTHA OOY4YalOmMXCs CPEeACTBaMH y4eGHOIO Npe/MeTa. YeTaHARIMBACT
00s3aTeNbHOE NPEAMETHOE COLEPXKaHHe, MPEeyCMaTPHBACT PACIIPEACIICHAC €0 110 K/IACCAM H
CTPYKTYPUPOBAHHE T10 pa3jesiaM ¥ TeMaM HpOorpaMMbl 110 XHMHKH, OTIPe/IeNsSeT KOIMUCCTREHHBIC
U Ka4eCTBCHHBIC XapaKTEPHCTHKH COJEPXKaHHSA, PEKOMCHIAYCMYH [1OC/IEN0BATEILHOCTD
H3Y9YEHHUS XMUMHUH C y4ETOM MEKIPEAMETHBIX H BHYTPHITPEIMETHBIX CBS3€i, TOrMKH yueOHOro
npoiecca, BO3PACTHLIX OCOOEHHOCTEH 00YHAIOIIMXCsl, OIPEACHSICT BO3MOKHOCTH MpeAMeTa I
peanu3alin TpeboBaHui K pe3y/ibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTe/bHOI MPOrpaMMel Ha
YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, a Takke TpeOOBaHMIi K pe3ysibTaTaM 00yHeHHS XUMHH
Ha YypOBHE TIleflell W3Yy4eHHs IIPEAMETa W OCHOBHBIX BHAOB y4eGHO-MO3HARATENBHOI
NESATENBHOCTH 00yHalOLIErocs Mo OCBOSHHIO YUeGHOTO COAECPIKAHMS.

3HaHHe XMMHH CITY)KHT OCHOBOI Uit QOPMHPOBAHHSA MHPOBOIZPEHHA 0OYYAOIETrOCS, €ro
NpeACTaBICHAN O MAaTEPHATEHOM €IMHCTBE MUPA, BAXKHYIO PO.Jib MIPAKOT POPMUPYEMbIe XHMHUEH
PEJICTABNIEHASA O B3aUMOIIPCBPALICHUAX SHEPTHH M 00 SBOJIOIMK BEIIECTB B MPUPO/IC. O MYTAX
pemicHHst 1I00&NBHBIX TIpoOGNeM  YCTOMYMBOIO pasBHTHS  Ue/IOBEUECTRA ChIPLEBOH,
JHEPTETHYECKOH, MUIIECBOM M JKOJOrHUeCKOH Ge3omacHocTH, npobiem 31paBooXpaHeH Hsl.

Hzyuenune xumun:

CIOCOOCTBYET ~peanu3alMi  BO3MOXKHOCTEH /IId  caMopasBuTHs o (DOPMUPOBAHMSA
KYJIbTYPBbI JITYHOCTH, €€ 00IIel U (GYHKITHOHATBHOM IPAMOTHOCTH;

BHOCHT BKJIaJ B (QOPMHPOBaHHE MBIULIEHHS U TBOPYECKMX CMOCOOHOCTEH 0OyUarmuxcs,
HaBBIKOB ~ HX  CAMOCTOSTENBHOM  y4eOHOH  ACATCABHOCTH.  HKCHEPHUMCHTAILHLIX — H
MCCIIEIOBATENIbCKHX  YMEHHH, HEOOXOAMMBIX KAk B TMMOBCEAHEBHON IKH3HM, TaK M B
po(ecCHOHAILHOR AeSTEeNEHOCTH;

3HAKOMHT €O CHEUMQHKOH HAYYHOro MBIIUICHHS, 3aKIa/bIBACT OCHOBBI 1(EJIOCTHOIO
B3[JISI/1a HA €IMHCTBO MPHPOJIBI M YEJIOBEKA, SIB/ISETCH OTBETCTBEHHbLIM YTAIIOM B (DOPMHPOBAHKH
€CTeCTBEHHO--HAY4YHOH I'PAMOTHOCTH 00yYarommuxes;

CHOCOOCTBYET (OPMHPOBAHUIO LEHHOCTHOIO OTHOLLEHHS K €CTeCTBeHNO--HAYYHBIM
3HAHHWAM, K HPUPOLE, K YEJIOBEKY, BHOCHT CBOW BKIAJ B SKOJIOIHAYCCKOE 00pa3QBAHHE
00yHaIOIHXCA.

JlaHHblc HanpaBieHUs B OOYYEHHH XHMHH O0ECTeuMBalOTCs Creun(BHKONH CoacpKaHus
y4eOHOro npeaMeTa, KOTOPbIH SIBISETCS [ENArOrMYeCKd ananTHPOBAHHLIM - OTpaKeHHEeM
0a30BOI HayKK XMMHH Ha ONPEIEIEHHOM dTarie eé PazBUTHS.

Kypc xumun Ha ypoBHe OCHOBHOro o0uiero o0pazoBaiiusi OPHEHTHPOBAH HA OCBOEHHE
00YYarOIMMHUCS CHCTEMB! IIEPBOHAYATBHBIX TOHITHI XMUMUH, OCHOB HEOPIaHHYCCKOH XHMUH H
HEKOTOPBIX OTAENBHBIX 3HAYHMbIX MOHSTHH OPraHHUYECKOH XHM UK.

Crpykrypa conepikaHus NpOrpamMMbl MO XUMHHM CHOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa kK e€ usydenuto. CojaepiaHHE CKIAABIBACTCS M3 CHCTEMbBI [OHSTHIH O XHMHUYECKOM
JJIEMEHTE W BELIECTBC KM CUCTEMBI MOHATHH O XUMHYECKo# peaknuu. ()0¢ ITH CHCTEMEI



CTPYKTYPHO OpraHM30BaHbl 0 MPHHIIMIY TOCHE/IOBATEILHOIO PA3BHTHS 3HaHHil na ocHOBE
TEOPETHYECKHUX MPE/ICTABICHHH pa3HOI0 YpOBHA:

— aTOMHO--MOJIEKYJIAPHOTO YUYEeHUS KaK OCHOBbI BCEI'O €CTECTBOIHAHNS:

— llepuoauyeckoro 3akona JI. M. Menaeneena kak OCHOBHOI'O 3aKOHA XHMHM;

— YYEHHS O CTPOCHHH aToMa U XMMHUYECKOH CBSI3H:

— MIPE/ICTABICHHA 00 SIIEKTPOIHTHYECKON TUCCOIMALMM BCLICCTB B pacTBODAX.

Teoperuyeckue 3HaHHA paccMAaTpPUBAIOTCS HA OCHORE JMITUPHUYECKH MOMYUCHHBIX H
OCMBICJIEHHbIX ()aKTOB, Ppa3BHBAIOTCH TOCHCAOBATEALHO OT OJAHOIO VPOBUS K JIPYromy.
BBINOJIHAA (PYHKLUMH OOBACHEHHS M I[POTHOZMPOBAHWA CBOWCTB, CTPOCHMS U BO3MOKHOCTEH
NPaKTHYECKOTO MPUMEHEHHS U MOMYUCHHUS H3YYACMbIX BCILECTH.

OcBoeHuEe nporpaMMbl MO XHMHH CHOCOOCTBYET (OPMUPOBAHHIO TIPC/CTABICHUS O
XHMHYECKOH COCTaBIAIONICH HAyYHOH KapTuHBI MHPa B JIOTHKE €€ CHCTEMHOH HPUPOZLL.
LUEHHOCTHOIO OTHOLUCHHS K HAYYHOMY 3HAHMIO H METOaM MosHaHus B nayxe. M3ydenue Xumin
NPOUCXOAHT C TMPHBJACYCHHEM 3HAHHH M3 paHee M3VICHHLIX YIeOHMbLIX  [PEIMETOB!
«Oxpyxaromuit MUp», «Bruonorus. 5-7 knacesm U «Puinka. 7 Knacer.

[Ipu H3yYeHUH XUMHH OPOUCXOAUT (GOPMUPOBAHKE 3HANME OCHOB XHMHUUYECKON HAVKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHHS, PAKTHYECKOH JEATENRHOCTH YETORCKA U KaK OJTHOTO
13 KOMIOHEHTOB MHPOBOM KyJbTYphl. 3azaua yuyeOHOIO HpeimMerd cOCTOUT B (OPMHUPOBAHHH
CHCTCMbl XHMHYECKHX 3HAHMH — BaXHEHINUX (PAKTOB, MOHATHH. 3aKOHOB M TCOPCTHYSCKHX
MONOYKEHHH, JOCTYIHBIX OOOOIMIECHHH MHMPOBO33PEHUECKOIO XdpaKTepa, S3pika HAYVKH, B
NpHOOLLECHHH K HAYYHBIM METOaM MO3HAHHS PH H3YHeHHN BEUICCTB M XUMUYSCKUX peakinii, B
(GopMHpOBaHMM M Ppa3BUTHH MNO3HABATENLHLIX YMEHHH ¥ HX TpUMEHeHnd B yuebmo-
NO3HABATEILHOM U yueOHO-UCCIEeIOBATENBCKOIN JEHATEHHOCTH. OCBOCHMY 11PABHIT OC30MACHOIO
oOpallleHHs C BeIECTBAMH B IIOBCEAHCBHOM MKU13HH.

Ilpu u3yuyeHHMH XMMHHM Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHus BaKHOC 3HAYCHUE
npHoOpeny Takue IeNH, Kak:

— (opMHPOBaHHE HHTEIEKTYATBHO PA3BUTON NMYHOCTH, FOTOBOH K CaMooGpazoBaHHIO,
COTPY/IHHYECTBY, CaMOCTOSTE/IBHOMY [PUHATHIO DEIIeHHH. CrnocoOHOH aIanTHPOBATRCHA K
OBICTPO MEHSIOLUMMCS YCIIOBHSM JKH3HH,

— HAalpaBJICHHOCTh OOy4YeHMsI HAa CUCTEMATHYECKOe TPHOOMEHHe 00yUYaiomMUXCs K
CaMOCTOATEJILHOM  TIO3HABATENBbHOH  JICATENBHOCTH,  HAVYHBEIM  MCTOIaM  TO3HAHHS,
(OpMHPYIOIHM MOTHBALIMIO H PA3BHTHE CHOCOOHOCTEH K XUMIH;

— olecrneyeHne yCIOBHI, CNOCOOCTBYIOMMX MPHOOPCTEHHIO OOYUAKOIMMHUCS OLbITA
pa3sHOOOPa3sHOH JEATEIBLHOCTH, IO3HAHHS M CAMOMO3HAHHS. KITHOYEBLIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIMH ), IMEIOIUX YHUBEPCANTbHOE 3HAYECHHE JUIS PA3/(MUHbBIX BHAOB 1CATCIbHOCTH;

— (popmupoBanne o0ued QYHKIUMOHAILHOW W €CTECTBEHHO-HAYYHONW IPAMOTHOCTH, B TOM
YUCJIE YMEHHH OOBACHATH M OLEHWBATH SBICHUS OKPYKAKOUIETO MHPA, MCIONL3YS 3HAHHS M
ONbIT, MOJIYYCHHBIC IIPH M3YYEHHWH XHMHH, TPHMEHSTL UX [pH  pellelny  npodieM B
HOBCEIHEBHOM YXU3HH U TPYAOBOH ACATE/IbHOCTH;

— (¢opmupoBaHHe y 00y4aIOMMXCA T'YMAHHCTHUECKHX OTHOICHHT, TTONUMAiHs [EHHOCTH
XUMHYECKHX 3HAHHH I BBIPAOOTKM 3KOJOI'MYECKH LE/I¢CO00pa3HOro nouscicHus B ObITY H
TPYAOBOH ACATEILHOCTH B LENAX COXPAHEHHS CBOETO 3/0POBbA H OKPYKAIONECH MPHPOIHOHA
cpensbl;

— Pa3sBUTHE MOTHBALMH K O0Y4YEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOII K CaMOBOCITHTAHHIO
Ha OCHOBE YCBOCHHS OOMIEYENOBEYECKHX HEHHOCTEH, TOTORHOCTH K OCOIHAHHOMY BRIOOpY
NpoQHIA U HANPABICHHOCTH JAIbHEHLIEIO 00y YeHH .



OO1uee 4MCIIO 4ACOB, OTBEAEHHBIX /UL U3YUECHHS XUMHH Ha YPOBHEC OCHOBHOIO o0miero
oOpasoBanus, coctaBuseT 136 yacos: B 8 kmacce — 68 yacos (2 4aca B Henento), B 9 kinacce — 68
4acos (2 yaca B HEAENIO).



COJIEP’)KAHUE OBYYEHUSA

9 KJIACC

BemecTBo u xaMuueckan peakuus

[lepuomnueckuii 3akoH. Ileproamdeckas CHCTEMA XHUMHUCCKHX 51eMCHTOB I N
Menzeneepa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MCHEHHH CBOMCTB  XUMHYCCKHX
3JICMCHTOB MEPBbIX TPEX MEPHOAOB, KM, KANbIKA M WX COC/IMHCHMH B COOTBETCTBHH C
MOJIOKEHHEM IeMEHTOB B [lepHonueckoit crcTemMe u cTpOCHHEM WX aTOMOB.

CrpoeHne BemecTBa: BHABI XHMHMYECKOW CBS3H. |Hiibi KPHCTALUIHYECKUAX PEIIETOK,
3aBHCMMOCTh CBOMCTB BEIUECTBA OT THNA KPHCTAIMYECKON PEMIETKH M BHIA XHMHYCCKOM
CBSI3H.

Knaccupukauus ¥ HOMEHKNATYpA HEOPraHMUECKHX BEIIECTB. XUMHUCCKHE CBOHCTBA
BCLICCTB, OTHOCAIIMXCS K PasMYHbIM KJIACCaM HEOPraHH4YCCKHX COEIMHCHMI. remeTHueckas
CBS3b HEOPraHWYECKHX BEIIECTB.

Knaccnmxanust XaMuueckux peakuuil mo pasiunbM pu3HAKaM (10 YHCTY B COCTaBy
YHacTBYIOUMX B peEaKUHH BeMECTB, N0 TennoBoMy SQGDEKTY, 110 MIMCHEHMIO CTENCHEH
OKHUCJICHHST XHMHYECKHX JIEMEHTOB, 110 0OpaTHMOCTH. MO y4aCTHIO Kataiu3atopa). JK30-
IHIOTEPMHYCCKHE PEAKIHH, TEPMOXHMHYUCCKHE YPABHEHUS,

[Torstre o ckopoctn xummueckoi peakipau. [Mowstne 06 0OPATUMBIX HeodpaTHMBIX
XUMHMYECKHX peakuusiX. [loHATHE O rOMOIGHHBIX M TeTeporeHHsIX peakuusx. lloHsitue o
katanuse. Ilonste o0 XxuMH4eckoM paBHOBecuu. Dak1Opbl, BIHAIONME 1A CKOpOCTh
XMMHYECKOH PEAKIIMA U MOTOKECHHE XHMHUYCCKOIO PABHOBECHS.

OKHCIMTENBHO-BOCCTAHOBUTENLHBIE  peakilii, 3JCKIPOHHbLI  OANANC  OKHCTHTETHHO-
BOCCTAHOBUTCILHOH peakiuu. CocCTaBlICHHE YPAaBHEHHH OKHCIHTEIbHO--BOCCTAHOBHTCILHBIX
PEAKIIHH C HCTIONIB30BaHUEM METO/A HIIEKTPOHHOIO GalaHca.

Teopus snexkrponuTHUECKOM AMCCOMMAnMU. DISKTPOIHTEL W HEICKTPOIMIITH. KaTHOHbL,
AHHOHBL. MeXaHM3M [MCCOLMALMM BEIIECTB C pPAMIMUHbLIMH BUAAMA XHMHUCCKOH CBA3M.
Crenenb aucconnannn. CHIBHBIE U 1abbie 3ICKTPOTHTEL.

Peakuyuu uoHHOro OOMeHa. YCIIOBHS MpOTEKaHHs PEaKUMil HONHOrO OOMEHA. TONHBIC U
COKpalCHHBIC HOHHBIE ypaBHEHUs peakumil. CBOMCTBA KMCIOT. OCHOBAHUI W COJIell B cBeTe
IPEACTABNCHHH 00 3JIEKTPOJMTHYECKOH auccounaumy. KauecTREHHBIe peakini Ha HOHbL.
IonsTue o rujiponmse conei.

Xumuueckuii Ikcnepumenm:

O3HAKOMIIEHHE C MOJCIAMH KPHCTALUIMYECKHX PeliéioK HEOPraHHYCCKHX BELIECTB —
METANIOB W HEMETA/IOB (Tpaduta M anmasza), CIOKHLIX BEIECTB (XITOpHjIa HATPHs),
HCCICAOBAHHE 3ABUCHMOCTH CKOPOCTH XMMHYECKOH peakiind OT BO3ACHCTEMA DPA3TUUHBIX
QJB.KTOPOB, HCCJICA0BaHHEe JIEKTPOTIPOBOJIHOCTH p4aCTBOPOB BEINECIB, Inponecca JiMCecolHalun
KHCTIOT, IIENOYeH M CONeH (BO3MOXHO HCIONBIOBAHME BHACO MATEPHAIOB), IIPOBETCHHE
ONBITOB, WLTIOCTPUPYIOIIHMX MPH3HAKH [POTEKAHHs peakimii moHHOro obmeHa (obpazoBaHue
OCajka, BBINCICHHE rasza, o0pa3oBaHHWE BOMIBI). ONBITOE, W UHOCTPHPYIOUIAX TPHMEPDI
OKHCITUTE/IbHO-BOCCTAHOBHTENBHBIX DPEAKUWH (IOPEHHE. PEaKIHI Pa3lokKEHHsl, COCAMHCHUS),
PaCno3HaBaHHE HEOPraHWYECKHX BEIIECTB C MOMOILbK) KAUCCTBSHHLIX Peakiiiii Ha HOHBI,
peIIeHHE IKCIIEPHMEHTATBHBIX 3a/1a4.

Hemeramael u ux coeannenusi

Obmasi xapakrepucTHKa ramoreHoB. OCOOEHHOCTH CTPOSHHS ATOMOB. XapakTepHbIe
CTencHH okucneHus. CTpoeHue M (H3HYECKHE CBOHCTBA MIPOCTRIN BEUIECTB — [AIOMEHOB.
XHUMHYECKHE CBOMCTBA HAa IIPUMEPE X7TOpa (B3aHMMOACHCTSIE ¢ METAAMH. HEMETATIAMH.



meno4amu).  Xnopopogaopoa. ConsHas KHCIOT, XMUMHYECKHE — CBOHCTBA. MOJTYYEHHE,
NpUMEHEHHe. [lelCTBHE Xopa 1 XJI0pOBOI0PO/IA HA OPraHu3M He/l0Beka. Bakueiime XJIOPHILI
U MX HaXOXJIEHUE B [IPHPOJIE.

OOwas xapaktepuctuka a3nemeHToB VIA-rpynns. Ocobennoct CTPOCHHSI aTOMOB,
XapaKTCPHBIC CTCNCHH OKUCHeHUs. CTpoeHue M (H3HUCCKHE CBOWCTBA NPOCTHIX BELIECTR —
KHCJIOPO/JIa M cephbl. AJUIOTPOIHBIE MOAMUKALNN KHCIOPOAA U cepbl. XMMHYECKHE CROWCTRA
cepel. CepoBomopos, cTpoeHHe, (H3MYECKME M XHMUYECKHe CBOMCTBA. OKCHibI cepbl Kak
TIPEICTABUTENIN KUCIOTHBIX OKCHJI0B. CepHas KHciiota. (QU3H4ECKHe W XUMHYCCKHE CBOMWCTBA
(oOwmme kak mnpencTaBHTENs Kiacca KHCIOT W crienudmucckue). XuMHUECKHE peakiuu,
JEKAIMC B OCHOBE INPOMBIMIIEHHOrO cmocoba 1ojaydeHusi cepHoil KucroTel. |lpumeHeHHe
cepHOH KHCIOTEL. COA CEpPHOH KHMCIIOThL, KAYECTBEHHAS peakiivs Ha cyib(ar-noil. Haxox/enne
Ceppl W e COoCAMHEHHH B mpupoge. XUMHUECKOE 3arpAa3HeHde  OKPVKAKNICH cpejibl
COCAMHEHUSIMH Cephbl (KHCIIOTHBIE JOXIIM, 3arPs3HEHHEe BOZAYXa H BOMOEMOB). CHOCOOLI ero
[peI0TBPAITICHHS.

OOwas xapakTepucTHKa 31eMeHTOB VA-Tpyniiel.  (JCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIC CTCNEHM OKHCICHHSA. A30T, pacnpocipaHeHne B [PUPOAC. (PU3HUSCKUE H
XMMHYECKHE CBOHCTBA. KpyroBopoT a30ta B npupojie. AMMMaK, ero PH3HUCCKHE H XHMHYECKHE
CBOHCTBA, 10/1y4cHHE M npuMererne. Comu aMmoHHs, HX GU3HIECKHE i XMMHUCCKIE CBOICTBA,
npumeHenne. KadyecTBeHHas peakuus Ha MOHBI aMMOHMs. A3OTHas KUCJAOTd, €8 MOTVIeHHe,
¢u3udeckue W XUMHYECKHe CBOHCTBA (0O0LMME KaK TPCICTABATENS Kaccd  KHCAOT M
cieunpuyeckue). Mcrons3oBaHue HUTPATOR M COTMell AMMOHHS B KaueCThe MUHEPaTHHBIX
yno0peruii. XUMHYECKOe 3arpsA3HEeHHE OKPYKAIOIIEH CPEbl COCAMHCHMSIMH a30Ta (KMCIOTHBIE
AOACIH, 3arpA3HEHHE BO3AyXad, HO4BBI H BOnoEMOB). Docdop. awoTpornsie MoaudHuKaun
bocdopa, Ppuznyeckue n XuMHUecKHe cBOHCTBA. OKCHI (pochopa (V) u dochopnas kuciora,
(usuueckue M XHMHUecKHe CBOMCTBA, HONyUeHHe. WCMONL30BAHHE tbochalos B KauecTre
MHUHEPAIILHBIX Y100peHHH.

OOLuas XapakTepucTHKA 3JIEMEHTOB [VA-rpynmsl.  OcoBeHHOCTH CTPOCHMS ATOMOB,
XapaKTepHBIC CTCNEHH OKHCIEHHS. YTJIEPO, aA/IOTPOLHEIC MOTH(HKAIMHE, PACTIPOCTPAHCHHE B
pupoje, GU3nYecKue ¥ XUMHUECKUE CBOHCTRA. AncopOuiks. KpyroBOpoOT VIUieposia B MPHPOIE.
Oxcnper yriepona, ux QH3NYECKHE M XUMHUECKHE CBONHCTBA. /(HCTRIC HA KUBBIC Op1 AHH3Mbl,
NMOJIy4CHHE H MPHMCHEHUE. DKOJIOTHYECKAE NPOOIEMBL, CBAZAHEbLIE ¢ OKCHIONM yraepoza (1V),
THTIOTE3a TJI00AILHOTO MOTENJIEH:Hs KIMMaTa, NApHuKosbii “Gdext. YroibHas Kuciora u eé
COJIM, MX (pM3NYECKHe M XUMHYECKHE CBOMCTRA, NOIVUCHUC M iipuMenenne. KadecTBeHHas
peakuus Ha  KapOoHar-woHbl.  McnonpsoBanme  kapGonator B Oblly.  MC/AMIMHE.
[IPOMBIIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

IlepBoHayanbHble MOHSTHS 00 OPraHHYECKHX BEIIECTRAX KAK O COCIMHCHMIN yijepoia
(MeTan, OTaH, STHIICH, AUETHEH, OJTaHOIL. IMALCPHH, VYKCYCHaA Kucnora). llpupoassie
HCTOYHHKH YTJIEBONOPOJOB (Yrojib, IPUPOAHBIA Tas, Hediin), HPOAVKILI Mx 1epepaboTKy
(OeH3uH), X poJib B GBITY U MPOMBINLIEHHOCTH. [TOHSTHE O OHOJNOIHYECKH BAKHBIX BEIECTRAX
KMpax, Oelkax, yrmeBojaX — M WX POJIH B WH3HH 4HeioBekda. MatepiaibHOC CAMHCTBO
OPraHHYECKHX ¥ HEOPIaHUYECKHX COE/[MHEHMIA.

Kpemuuii, ero ¢musmdeckue u XuMHMYECKHE CBOWCTBA, NOJNYUEHHE M npuMeHeHue.
Coennnenua kpemHus B npupoje. OBHIE [peACIaBiCiy 00 OKCHIE kpemuug (IV) u
KpeMHUEBOH KUCIOTe. CUTHKAThI, KX HCIONB30BAHKE B ObITY. s NPOMBILLICHHOCTH, Bakielnme
CTPOMTE]IBHBIE MAaTEpHAbl: KEPAMHKA, CTEKIO, ueMeHl, Ouion, xeiezoderorn. [IpoGrnemsr
0e30MacHOro HCIOIL30BAHMS CTPOHTE IbHBIX MaTepHATOB B MOBCEIHERHON KHU3HU.



XuMuueckuil IKchepumenm:

H3y4eHHe 00pasloB HEOPraHWYEeCKUX BECLIECTB, CBOMCTE COMSHON KHCIOTHI, MpoOBECHUE
KateCTBEHHBIX PEAKIHi Ha XJIOPHI-MOHBI M HAOMIOACHHE [PUIHAKOB MX NPOTCKAHUS, OIBITHI,
OTpaxaromue (PU3NYECKHE M XHMHYECKHE CBOHCTBA TANOTCHOB W HX COCAMHEHHHA (BO3MOKHO
HCTIOJTb30BAHHE  BH/ICOMATEPHAIIOB), O3HAKOMIICHHE € 00pazuamu XJOPHIOB (rajoreHHA0B).
O3HAaKOMJIEHHE C o00pasmaMu cepbl M €€ COEAMHCHMSAME  (BOIMOKHO  HCTONBbIORAHME
BAZICOMATEpUaIOB), HabJIOeHHe npomecca  OOyIIMBaiug — caxapa 1104 JAcHCTBHEM
KOHUCHTPHPOBAHHON CEPHOM KMCIIOTBI, M3YYEHHE XHMHUCCKNX CBOWCTB pasz0aBacHHOi cepHOil
KHCJIOTBI, MPOBEACHUC KAYECTBEHHOH peakumy Ha Cyib(ar-non W Hab/lioAeHne npusHaka eé
IIPOTCKAHMA, O3HAKOMICHHE C (PU3HUYCCKHMH CBOWCTBaMU a3ota. (ocopa U Hx COSTHHEHHMI
(BO3MOXHO MCHO/IB30BAHHE BHIEOMATEPHATIOR), 00PA3LAMH &30 THLIX U (ochoprbix y100peHnii,
IOJlyYeHHe, COOMpaHWe, paclHO3HABAHHE M HM3YYCHMC CBOMCTB  aMMMaka, [IPOBeICHHC
KQYCCTBCHHBIX pPeaKUMi HAa HOH aMMOHMA H (Qocdar-uoH M M3Y4CHUC [IPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHUEHTPHUPOBAHHON A30THOH KHCIOTLI ¢ MEUsIo (BOIMOIKHO
HCIIOJIb30BAHHE BHJICOMATEPHAJIOB), H3YYEHME MOTRNEH KPUCTAIAMYCCKHY PClléIoK aliMasa,
rpagura, QyuiepeHa, O3HAKOMIEHHE C MPOLECCOM  AACOPOLINA PAacTBOPEHHBIX  BCLIECTB
AKTHBHPOBAHHEBIM YIIIEM M YCTPOMCTBOM [IPOTHBOTA3A, TIOIYUYCHAE, COOMPARHUE, PACHO3HABAHHE
H M3yYEHHE CBOHCTB YIJIEKHCIIOTO ra3a, MPOBEACHUEC KAYSCTBEHHBIX pPeakilil Ha KapboHaT M
CHIIMKAaT-HOHbl H W3Y4EHHE NIPHU3HAKOB HX MpOTEKanHs. O3HAKOMICHWC ¢ HPOAYKLHEH
CHUITHKATHOH IPOMBIILIEHHOCTH, PeIeHHEe KCIEPUMEHTAILHLIX 3a1ay 1o Teme «Bakuaeiimue
HEMCTaL/Ibl U UX COETUHEHHSY.

MeTanibl H HX COeTHHEHHS

O0was XapakTepUCTHKA XHMHUYECKMX OIEMENTOB — MEIalIoB Hd OCHOBAHUM HX
nonoxenus 8 Ilepuonnueckoir cucreme Xumuueckux yiementos JI. M. Menneneesa n CTpOEHUs
atoMoB. CTpoeHHe MeTAUIOB. MeTalinyeckas CBSI3b U MeTa LlMucCkas KpuCTaitiiyyecKkas
peméTka. DIEKTPOXMMHYECKHM Ps HANpsukeHWi Melwlion, Duspdeckuc #u XAMHYECKHE
CBOHCTBA MeTalnIoB. OOImMe CrocoObl MOJYUEHHS METAIIOE. | IOHSTHE O KOPPU3HE METAINIO0B,
OCHOBHBIE CITOCOOBI 3aIUATHI UX OT KOppo3uu. CIlIaBe! (CTa b, GYTYH. JIOPAOMUHAN, OpoH3a) 1
HX IIPHMEHEHHE B OBITY M MPOMBIIIIJIEHHOCTH.

Llesounbie MeTaLTBE: NoNOXKeHNe B [leproauueckoil creteMe Xumuucckux remestos Jl.
1. MenzeneeBa, CTPOGHHE HX aTOMOB, HAXOMIEHHE B NPUPOLC. DUIMUCCKHE H XMMUUECKHE
CBOHCTBA (Ha NpUMepe HATPUA U Kamus). OKCHIbI K ITHAPOKCH BT HaTpus 1 kanud. [IpumeHeHue
IEIOYHBIX METAIITIOB H HX COCAUHEHHH.

IllenovHo3eMeNBbHBIE METANIBI MArHHA M KAIbLLMIL, TOJ0WeHHe B IHepuo/mueckoi
CHCTEME XHUMHYECKHX 37eMeHTOB JI. M. Menjeneena. cipocuue x aloMoB. HAXOUACICHHE B
npupoge. PU3HYECKHE H XHMHYECKHE CBOHCTBA MAHMS W Kaibius. Bamuciline coeHenus
KaTBIHA (OKCHL, THAPOKCH], COJH). YKECTKOCTE BO/AbI M CLIOCOUBE €¢ yCTPAHEHIS.

AmMOMUHHH: TIomoxkeHHe B [lepuommueckoii cucteme xumuueckix vemenios 1l U.
MeHnzeneesa, cTpoeHHe atoMa, HAXOKAEHHE B Npupoe. OH3nueckue U XHMHYECKHe CBONHCTRA
aTOMHHHS. AMPOTEpHBIC CBOHCTBA OKCHIA M [ HIPOKCHIIA ATIOMHHNS,

Keneszo: nonoxenne B Ilepuomudeckoll cucieme xuMmuueckux ~iemeitos /I M.
Menneneesa, cTpoeHre aToma, HAXOXKICHUE B IpUpojie. OUHUCCKHE U XHMWYCCKHE CBOMCTBA
xkeneza. OKCHIBI, MMAPOKCHIBI M COIH kenesa (1) u wenc:a (L), ux cocras, csolicrna W
MONy4YEeHHE.

Xumuueckuii 3xcnepumenm:



O3HAKOMJICHAC C 00pasuaMM METAnIoB W CIUIABOB. WX (BH3MUYCCKUMU CBOWCTBAMM.
U3YHUCHHE PE3YNIbTATOB KOPPO3MH METALIOB (BOIMOXHO HCIIOJIB30BANME BHIICOMATCPHAIIOB),
0COOEHHOCTEH B3aUMOJEHCTBHS OKCH/IA Kallblus U HATPHS ¢ BOJOH (BO3MOIKHO HCHOIBL30BAHKE
BHJICOMATEPUAIIOB), HUCCJICJIOBAHME CBOMCTB IKECTKOI BObL. npouecca TOpPeHus IKesesa B
KAcnoposie  (BO3MOKHO — MCMOMB3OBAHHE — BUACOMATEPUMATOB),  MPHIHAKOB NpoTeKaHus
KQYeCTBEHHbIX PEAKIHH HA MOHBI: MArHMS, KaIblUd, allOMUHNAS. HHHKA, #ene3a (11) i skenesa
(1), meau (1I), Habmonenue U OMUCAHKE MPOLECCOB OKPAITUBAHAS MIAMEHH HOHAMH Harpwus,
Kaius ¥ Kanbius (BO3MOXKHO MCIONL30BAHUE BHACOMAICPHAIOB). HCCIENOBANTE aM(OTCPHBIX
CBOHCTB MHAPOKCH/IA AMIOMHHMS H M'HAPOKCH/A [IMHKA, PELICHHE SKCICPAMCH TANLHBIX 334 110
TeMe «Baxkneiiinne MeTaJUIbI M MX COeIHHEHTS ».

XHMHS H OKPYKAIOmAs cpeaa

Bemecma H MaTepHanm B TMMOBCEAHCBRHOM KHU3HH yeoseka. bejoracnoe HCHOJIL30BAHHE
BCLICCTB M XMMHYECKHX peakuumid B ObiTy. [lepBas noMouls npm XUMHYECKHX OKOrax W
OTpaBIEHHSAX.

XHMHYECKOe 3arpsi3HEHHE OKPYKaloLei Cpe/bl (NMpeJic/ibHasg Jo1YCTHMas KOHICHTPAIIHA
BemecTs, Aajee — [1IJIK). Poab XHMuH B peinesun 3010 dueck X mpod.iem.

Xumuueckuit 3kcnepumenm:

U3y4eHHe 00pa3LoB MATEPHAIIOB (CTEKIIO, CILUIABb! M1 17108, 110711 MEpHbIC MaTepHaIbI).

Meswcnpeomemusie cénszu

Peanusauns MexXnpeIMETHBIX CBS3eH [pH M3yueHMH XHMAN B O KIACCE OCYIICCTRISCTCS
4Cpe3 MCMONb30BAHHE Kak OOMMX €CTECTBEHHO-HAVUHbIX NOHSTHIL. T4K M [TOHSTHI,
ABIAOIIHUXCA CHCTEMHBIMH JIA OTACIIBHBIX [DpecaMeroB CCTCCTBECHHO--HaYYHOI'O UMK,

OOure ecTecTBEHHO-HAy4HblEe MOHATHA: HAYYHLIH (JAKI., UIOTE3A. 3AKOH. Teopus,
aHalmH3,  CHHTE3,  KIacCH(UKauus,  NEPUOJHTHOCTH,  HaOMKJICHHC.  HKCHCPUMEHT.
MOJCIMPOBAHHE, H3MEPEHHE, MOJECIb, ABJICHHE, MAPHHKOBBIH >H(EK T, TEXHONOI Ui, MaTCPHATIBL

Dusnka: Marepus, aToM, O3JIEKTPOH. NPOTOH, HEHTPOH, HOH. HYKTHL,  U30TOMbL,
PaIHOAKTHBHOCTb, MOJICKYJA, DJICKTPUYECKHH  3apsil,  LPOBOAHHKW,  1101VIIPOBOIHHKH,
AUDNIEKTPHKH, (POTOINEMEHT, BEIIECTBO, TeO, 00BEM. ArPEraTHOE COCTONHHE BOMeCTBA. 143,
PacTBOp, pacCTBOPHMOCTb, KPUCTALIMYECKAS petleTKa, CiHTaBbi. (DU3HYCCKAC  BEJIUYUHBI.
€AMHULIEI H3MEPCHHUSA, KOCMHYECKOE TIPOCTPAHCTBO, I/1aHetbl, (1é3n1, ColTHne.

buonorusi: dotocuures, mpixanue, Guocdepa. IKOCUCTEMA, MHHCPAILHBIE VIOGpEHHS,
MHKPO3JIEMEHTbBI, MAKPOIJIEMEHTBIL, MUTATEIbHAIC BCLLIEC TR,

l'eorpadus: armocdepa, rumpocdepa, vuHCpaibl OPHLIE  HODPOALL  HOJCIHBIE
MCKONACMBbIC, TOILJIMBO, BO/IHBIE PECYPCHL.



IUVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOI'PAMMbBI TTO XMMUU HA
YPOBHE OCHOBHOI'O OBIIIETO OBPA3OBAHMSI

JIMYHOCTHBIE PE3VJBTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOGHHS IIPOTPAMMBI  OCHOBHOIO OOLIEI0 obpazoBanus
AOCTHTAKOTCH B X0/€ 00YYEHHS XUMHH B CIMHCTBE Y4eGHON 1 BOCTIHTATEILHON AESTEILHOCTH B
COOTBETCTBHH €  TPaJMUMOHHBIMH  DOCCHHCKHMH  COLMOKY/ILTYPHLIMH MW JIyXOBHO-
HPaBCTBCHHbLIMH HEHHOCTAMH, NPHHATHIMUA B OOMIECTBE [PABUIAMM M HOPMAMH [IOBEACHHS H
CIOCOOCTBYIOT TIpOLieccaM CaMOIIO3HAHHMS, CAMOP&a3BHTHA M COLMAIM3AIIMN 00 VUAIOUTIXCS.

JluuHOCTHEIE pEe3yTbTaTHl OTPAXKAKT TOTOBHOCTh OOYVHAMOINMXCS PYKOBOJICTBOBATLCS
CHCTEMOHM MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAIMI W PACIIMPEHHE ONLITA JEATENLHOCTH Ha of
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTproTH4YecKOro BoCHTAHMS:

LHCHHOCTHOTO OTHOIIIEHHS K OTe‘IeCTBﬁ'HHOM}’ KYJILTYPHOMY. HCTOPHUYCCKOMY H HAYHYHOMY
Hacieui0o, MOHHMAaHHWS 3HAYEHHS XWMUYecKoil HAYKH B AH3HH COBPECMEHHOTO {)()HI,L‘C'I'B&.
CIIOCOOHOCTH BIIAZIETh JOCTOBEPHOH MH(OpMalieii o NEPEeIORBIX AOCTHKCHHUSX H OTKPBITHAX
MHPOBOM M OTEYECTBEHHON XMMMH, 3aHHTEPECOBAHHOCTH B HAVUHLIX 3HAHUAX 00 VCTPOHCTBE
MEpa H o0LIecTBa;

2) rpa’kAaHCKOr0 BOCIIHTAHMS:

[IPEACTABIICHHA O COLMAIBbHBIX HOpPMax M TpaBuilax MOK/IHYHOCTHLIX OTHOIMEHWH B
KOJIJIEKTHRE, KOMMYHHKATHBHOMH KOMIICTCHTHOCTH B O0LLECTREHHO [10JIC3HOH,
y4eOHO-UCCTIEIOBATENIBCKOH, TBOPYECKOH M JIPYrHX BuUi@x ACHTEALHOCTH. TOTOBHOCTH K
Pa3sHOOOPA3HOH COBMECTHOM NEATENBHOCTH IIPK BBINOAHEHHH VHeBHLIX, I03HABATEAbHbIX 3a/1a,
BBIIOJIHEHHM  XHUMHYECKHX 3KCHEPHMEHTOB, CO3/iaHui YUeOHBIX NPOSKTUB. CTPEMICHHS K
B3aAMOIIOHUMAaHHUK) H B3aUMOIIOMOIIH B npouecce 3TOH y‘lt‘i"_“;!lnﬁ JSATENILHOCTH, MOTOBHOCTH
OLICHUBATh CBOE MOBEICHHE M MOCTYIKM CBOMX TOBADHLLUCH € JIO3MLMNM [IPABCTRCHILIX M
[IPaBOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUM HOCTYIIKOB:

3) HEHHOCTH HAYYHOI'0 TIO3HAHMSI

MHPOBO33pCHYECKHUE NMpEacTanICHKUA Q BCILCCTBL M XKHMMHYCCKOH PCAKLIUH,
COOTBCTCTBYIOUIHE COBPEMEHHOMY YPOBHIO DPasBuiHus HayKii M COCTABIAIONINE OCHOBY JITs
NIOHAMAHHS  CYIUHOCTH  HAY4YHOH  KapiMHbl  MUpd.  [DEJCTARICHHS 00  OCHOBHBIX
3AKOHOMCPHOCTSIX Pa3sBUTHS IIPUPO/bI, B3aHMOCBH3AX UCIOBCKA C HPUPOAHONH CPEIOH. 0 POIH
XHMHH B [IO3HAHHH 3THX 3aKOHOMEPHOCTCid:

[I03HABATENBHBIC MOTHBbI, HANPABIEHHbIC HA HOUVICHHC HOBLIX 3HAHANE MO XHMWM,
HEOOXONMMBIC JUISi OOBSCHEHHS HAOMOAAEMBIX HPOLECCOB U SBICHUIL. M03HABATCABHOI,
MH(POPMAIIHOHHON ¥ YMTATENbCKOMN KYIBTYpBL, B TOM YHC/IC HUBLIKOB CAMOCTOST/ibHOIT paboThI
C Y4eOHBIMH TEKCTAMH, CTIPABOYHOM JAHTEPATYPOH. JOCTYIIHOIME TCXHAUCCKAMI CpelicTBaMH
MH(DOPMAITHOHHBIX TEXHOJIOTHIA;

MHTEPEC K OOYYEHHIO M MO3HAHMIO, JIOOOZHATENLHOC Th, [OTOBHOCTL H CLHOCOOHOCTD K
€aM000Pa30BaHHIO, IIPOEKTHOH M HCCITEIOBATCIILCKON [eHTE ILHOCTH, K 0COZHAHHOMY BRIOOPY
HanpaBjICHHOCTH H YPOBHS OOYYCHHS B dajlbHCHLIEM:;

4) dopMEPOBAHHS KYJILTYPBI JI0POBLA:

OCO3HaHHC IIEHHOCTU JKH3HM, OTBCICIBSHHOIO O1HUINCHHS K CROCMY  340POBbLIO.
YCTAHOBKH Ha 3/I0POBbIM 00pa3 KH3HH, OCOZHAHUE HOCICACIBHE U HEMpHATHE BPEIHBIX
NPUBBIYCK (YHOTPEONEHNS ATKOTOJs, HAPKOTHKOB, KVPEHHs). HEOOXOTAMOCTY CODIHOICHHS



npasu/l 0€30IaCHOCTH NpH OOpAICHMM ¢ XMUMHUYECKHMH BeliecTBaMH B ObITY M peaibHOM
KH3IHHU,

5) Tpy10BOrO BOCNHTAHHSA:

HHTEPEC K MPAKTHYECKOMY H3YYEHHIO IIpodeccHil H Tpyia pa3muyHoro pojia. YRakKeHne K
Tpyay H pe3ynbpTataM TPYAOBOH JACATENRHOCTH, B TOM 9HCIE HA OCHOBC I1IPHMMECHCHHS
[pe/IMETHBIX 3HAHWH MO XUMHHM, OCO3HaHHbIH BLIOOP WHIMBWIYAILHOH — TPACKTOPHH
NpOJOJKEHUs 00pa3oBaHus C y4YETOM JIMYHOCTHBIX MHICPCCOB M CIIOCOOHOCIH K XHMHM,
OOLIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCrEilHol NpO(ecCHOHATEHON NEATETbHOCTH
Pa3BUTHA HEOOXOAUMBIX YMEHHI, FOTOBHOCTE 41l THPOBATLCS B 1IPOGECCHOHAILHOMN Ccpe/ie;

6) YKOJIOrH4YeCKOT0 BOCTIMTAHNS:

3KOJIOTHYECKH [eJIeco00pa3Hoe OTHOWICHHE K IIPUPO/C KaK UCTOYHUKY KU3HH Ha Jemie,
OCHOBE €€ CYIIECTBOBAHHWA, MOHHMAHHME IEHHOCTH 3/0POBOIC M 0E30HACHOIo 0Opasa WU3HH,
OTBETCTBCHHOE OTHOILICHHE K COOCTBEHHOMY (MU3MUCCKOMY M HCHXHUYCCKOMY  3/i0POBbIO,
OCO3HaHWE LIEHHOCTH COOMIOICHUS MPABKIT OE30MACHOTO HOBE [CHUS TIPH PadOTe ¢ BEHIECTBAMM,
a TAKXKE B CUTYalUsX, YIPOXKAKOLIUAX 3J0POBBI) M KH3HH JIHOICH!

CTMOCOOHOCTH MPUMEHATH 3HAHUS, MOAYYAEMBIE [IPH H3YUCHUM XHMUH, [UIA PCIIeHUSs
3a/1a4, CBA3aHHBIX C OKPYKAIOWIEH NPHPO/IHOH CPEAoH, Ui LIOBLULEHHS YPOBHS KOOI MYECKOH
KYJILTYPBI, OCO3HAHHA rIo0anbHOTO XapakTepa FKOMOTHUSCKHX MPodieM 1 1TvieH uxX peiueHus
NOCPEJICTBOM METOLOB XMMHH, IKOJIOIHYECKOI'0 MBLILLICHUS. VMEHHS PYKOBOICTBOBATLCH UM B
N03HABATENLHON, KOMMYHHKATHBHOM M CONMATBHOH NTPAKTHKE

METAINPEAMETHBIE PE3Y. ILTATEI

B coctaBe MeTampeMETHBIX PelyIbTATOR BhLACISHOT 3HAUUMbIC Ui (oOPMEpOBAHHS
MHUPOBO33peHUs OOLICHAayYHbIe MOHATUS (3aKOH, TEOPMS. HPHHLKI, PHIOTe3d, (aki. cucrema,
IPOLECC, SKCIIEPUMEHT U JIPYyroe.), KOTOPbIE HUCTOIb3YHITCSH B ¢CTCCTBCHHO-HAYUHBIX VICOHBIX
NpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHMH K3 9TUX HIPEIME10s (DOPMUPOBATH HPE/ICTABICHHE O
LEJIOCTHOM HAay4yHOM KapTHHE MHpa, U YHUBEpCalbHble yHCOHBIC JACHCTBUS (M03HABATEbHBIE,
KOMMYHHKATHBHBIE, PErYJSTHBHBIC), KOTOpblc OOeCHeUUBai0! GOpPMUPOBAHUE [OTOBHOCTH K
CaMOCTOSATEIBHOMY MIAHHPOBAHUIO M OCYLIECTBICHAO VHeOHO e TCILHOCTH,

[MosHaBaTe/ibHbIE YHHBEPCATIbHLIE YUeOHEBIC IeHCTRIR

Ba3soBbie nornyeckue aeicreun:

YMEHHS MCIOJIB30BATh [PUEMB! JIOTHYECKOIO MbIILIEHU LIPA  OCBOSHHH 3HAHWH!

PacKpeIBaTh CMBICI XHMHYECKHX T[OHSTWH  (BbUICANTH, WX Xapak [CDHbIC  1IPH3HAKH,
YCTaHaB/IMBATh B3aUMOCBSA3b C APYIHMH IOHSTHIAMU ), HCIIONIE 50BATL HOHMT S (LIS OO LACHCHUS
OTAENBHBIX (PAKTOB W SABIEHHH, BBIOHpATH OCHORAHKS o KpUTepHM L 1#  KilaccH DURAIAA

XMMHUYCCKUX BCLICCTB H XMMHYECKHX PEAKLIMH, Y rdHaB/MBal s HPHUMHHO-CIICACTBCHHBIC CBA3H
MEXIY OOBEKTaMH H3YUYCHHUs, CTPOHTD J0IHUCCKUEC PACCY KLUCH IS (MEIVKTHREHBIC, IS/ (YKTHBHBIEC,
110 aHAJIOTHH ), JIeJIATh BLIBOJGI B 3aKIIOUEHHS;

YMEHHE IPHMEHATH B IIPOLECCE [MO3HAHHS IIOHATHA (1PEUIMETHLIC M MCTGIPCIMCTHBIC),
CHMBOJIHYECKHE (3HAKOBBIE) MOMAETH, HCMOIL3YeMEIE B XWMHMA. MpeodpaonbBaTh HIHPOKO
TPUMEHSEMBIC B XHMHM MOJEJIBHBIC NPEICTARICHUS — XHMMICCKMH ZHAK (CHMBOIL 3ICMEHTa),
xuMuueckass QopMyra W ypaBHEHHe XUMHYECKOH peaxiifit — OpH  peiieHui  yueduo-
ITO3HABATENRHBIX 3afa4, C YyYETOM 9iUX  MOACHLHEIX  PEACTABIEHHE  BhRIAENSTE H
XapaKTEpHU30BATh CYILUECTBEHHBIE IMPHU3HAKH HM3YYACMBbIN QUBLCKTOB — XHMHYECKHX BELICCTB H
XUMHYECKHX PEaKIHW., BBIABIATE OOLIHC 3aKOHOMEPHOCTH. HPHYHHHO-CICICTBCHHBIC CBSA3H H
HPOTHBOPEUHMS B H3YYAEMBIX IIPOLIECCAX U HBJicHlsx.

BajoBbie Hecsie1oBaTeILCKHE TeiiCTRIT:



YMEHHE HCMONB30BaTh MOCTABJICHHBLIE BOIPOCHI B KAYCCTBE MHCTPYMCHTA [103HAHHS. a
TAlOKe B KaieCTBE OCHOBBI I (OPMHPOBAHMS THIOTE3L! 110 [POBEPKE NPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHH;

NPUOOPETEHHE OMBITA MO TUIAHHPOBAHHMIO, OPraHU3alind M [POBEICHII0 YYCHHYCCKHX
3KCHEPUMCHTOB, YMEHHE HAOIIONATh 3a X0IOM TIPOIecca, CaMOCTONTENBHO IPOIHO3UPOBATE €ro
pe3ynbTar, QopMmymupoBarh 0000LICHHS W BLIBOII! MO PelVIbTaTaM HPOBEASHHOIO OMbITA,
HCCIICAOBAaHUS, COCTABMIATE OTUYET O MPOICTaHHOK padoie,

Pabora ¢ nudopmanueii:

YMEHHE BbIOMpPATh, aHATM3UPOBATH U UHICPIPETHPOBATL HHOOPMAIHIO PA3IHUHLIX BHI0B
H (OpM Tpe/ICTaBIICHNUS, IONY9aEMYIO H3 Pa3HbIX HUCTOYHHKOR (HAYHHO-IONV IDHAS TUTEPATYpa
XHMHYECKOTO COJNIEPNKAHHUS, CHOPABOYHbLIE [OCOUAA, pecvpehl  MIHTepHera). KpuTHYeCKH
OLICHUBATH IPOTHBOPEYHBYIO H HEJIOCTOBEPHYIO HHPOPMALLHIL.

YMEHHE NMPUMEHATH PA3JIMYHBIC MCTO/bI # 3a11POCH NPH TOKHCKE # 0160pe nHpopMatun 1
COOTBETCTBYKOLIMX AAHHBIX, HEOOXOMMbIX /17151 BRITOTHECHES yICOHBIX M HOSHABATEILHBIX 3a/1ay
ONpeJIe/IEHHOr0 THMA, MPHOOPETEHHE OnbITa B OOJNACTH HMCTIONL30BAHMS MH(OPMAIIHOHHO-
KOMMYHHKaTHBHbIX TEXHOJIOTHH, OBNAJICHHE KYAbTYPOH AK1HBHOIO HCIOULIOBAHIIS PU3IHIHBIX
NIOMCKOBBIX CHCTEM, CaAMOCTOATEIBHO BbLIOMPATH ONTUMATLHYX (OpMY  HPCACTABICHHS
HHQOPMALHK M MIUTIOCTPHPOBATh PEINACMBIE 3a/1aui HECIOMHLIME CXEMAMU. JHAPAVMAMH,
ApyruMu popMamu rpad MK U MX KOMOMHALL MMM

YMEHHE MCHOJIb30BaTh H AHAMM3HPOBATH B IIPOLCCCC YYCOHOH M HCCIE10BATE TLCKON
AeATE/IbHOCTH HHOOPMAIIHIO O BIMSHHHK 1IPOMBILIIEHHOCTH, CollbCKOTO XO34HCTRA @ TPaHCcnopTa
Ha COCTOSIHHC OKPYKAIOLIEH MPUPOIHOL Cpe/iki.

KoMMyHHKATHBHBIE YHHBEPCA/IHHbIC FeBHbIC Heiel sus:

YMEHHS 3a/1aBaTh BOMPOCHI (B XOJ¢ 1Majiora 4 (1.M) JMCKYCCHMH) 110 CYHIECTBY
obcyxnaemolt TeMbl, GOpPMYIHpOBalb CBOH [PETOMEH S OTHOCHTCILHO  BBEITOIHCHAS
[IPEUI0KCHHOM 3a1a4H;

YMEHHS MPEACTABIIATD NOIYYESHHLIE Pe3yIbTATh HO3HABATCALHON ACHTC.ILHOCTA B VCTHBIX
H [MCbMCHHBIX TEKCTaX; JenaTh MNPEe3eHITALHMIC PE3YJblii0B BBIIOAHCHHS XHMHYCCKOTO
dKCIepuMeHTa (J1adopaTopHOro ombitTa, J1abopatopHOi pPadoThl 10 KHCCISI0BAHUKY CROHCTR
BEILECTB, yueOHOro MpoeKTa);

YMEHHs y4eOHOro COTpYIHHYECTBA CO CREPCTHUKAME ¢ COBMECTHOIN MMOIHABATEIRHOH U
HCCJICAOBATE/IbCKOW NEATENBHOCTH MpH PEINSHUM BOZHMKWOIMX Opoliey na ochose yuéra
00ux HHTEPECOB H COINIACOBAHMs MO3HUMHA (00CYACTENHS. O0MEH MHCHHSMM, «MO3I0BBIE
WITYPMBI», KOOPAHHALKA COBMECTHBIX JACHCTEMH, QUPESACICHUC KPHTEPHER 110 OHEHKE KaueCTRa
BBIMOJIHEHHOM paboThl U Apyrue).

PeryiTHBHBIC YHHBEPCAIbHBIE Vaeiiinie 1eilcrni:

YMEHHE CaMOCTOSTENBHO OMPENENATh 1IeTH AeATE/(bHOCTH. IUIAHEPOBATL. OCYIICCTBIINATS,
KOHTPOTMPOBAaTh M IPH HEOOXOMMMOCTH KOPPEKTHPOBATH CBOKX JCATC TLHOCTH, KRIOMPAThH
Haubonee SPPEKTUBHBIE CMOCOOBI  peluchig  yueGrslx W 03HABATCALIBY 3444,
CaMOCTOSITEJIBHO COCTABNIATh HJIM KOPPCKTHPOBATL [IPEUTOMCHHBIA aaropuiyv JICHCTBAE TIpA
BBIMIOJTHEHUH 3aJ@HHH C Y4ETOM MOIVYEHUS HOEbIX 3Hanui 00 m3yuseMmbix OOBCKIAX —
BELIECTBAX M PEAKIIHUAX, OUEHHBATE COOTBETCTBUE NOAVHCHIIONO PE3VIILTAT JasBICHHON 11eH,
YMEHHE HCIIOJIB30BaTh M aHAJIM3UPOBATL KOHTEKC T, HPE/al deMbie B VCITOBHH 3aJIaHudl,

INPEAMETHBIE PE3YJIBTAT bl

B cocraBe mnpemMeTHBIX PpE3YALTATOB MG OCROSHHID OGAIATENLHOIG  COICPKRAHMSL,
YCTAaHOBICHHOIO JIaHHOH denepanbroii  pabodell  1pol paMMOH.  BBUICISIOT  OCBOCHHDIE



OOy4YalOUMMACS HAYYHBIC 3HAHMS, YMEHHS H Criocobsl  1cHCTBUIL crienudHuecKue s
NPeAMETHOH 00sacTH «XHMHA», BHIBI ACSTCILHOCTH N0 TOJAVUCHHIO [OBOFO 3HANHL. Cro
HHTEPNPETAITMH, TPEOOPA3OBAHMIO U MPUMEHEHMIO B PASIHHUILIX VUEOHBIX 1 HOBBIX CHTYALMAX.
K koHuy oOydenus B 8 wjacce NpeiaMETHDBIC PE3VIIRTATLI HA OAZOBOM VPOBHE TOJIIKHBI
0TpaXkaTh CHOPMHPOBAHHOCTD Y 00YUAIOUHXCH YMEHNL:
® PaCKpBIBAaTh CMBICT OCHOBHBIX XUMMUYECKMX TOHATHII! ATOM. MOJNCKY.I4. XMMHYECKHH
JJICMCHT, [MPOCTOE BEMIECTRO, CIOKHOE BCUICCTBO. CMech (oJHopoanas o
HEOJTHOPOJIHASA), BAICHTHOCTb, OTHOCHTEILHAS ATOMHAS M MOJACKYJSPHAY Macca,
KOJIMYECTBO BELIECTBA, MO/Ib. MOJSPHAH Maccd. MaccoBag [10Jis  NUMHYECKOTO
JNIEMEHTA B COCHMHCHHMH, MOJSIDHLIH OO0BEM. OKCHI. KHUCAOTA, OCHOBAHHME, COJIb.
SIICKTPOOTPHLATEIBHOCTD, CTEMCHL OKHCICHHS. XMMUYECKas peakiing, kiaccHpukanus
PCAKIIHH: PeaKIMH COSAMHERHS, PEAKIIHH PA3IOKEHNS. PCAKIIAH 3aMCILCHUS, PCAKILHH
00MEHa, 5K30- H SHIOTEPMHYECKHE PeaKiny, TeiioBoi sGGeKT peakiutn. sapo atoma,
ANEKTPOHHBIH CIIOH aroma, arOMHasi OPOUTAIL. Pa (Mye aloMa. XHMHUCCKAS CBS3b,
NoJIApHas W HENOJNApHAA KOBATEHTHAM CBSH3b, WOHHAN CBA%L. HOH. KATHOH. 4HWOH,
pacTBOP, MaccoBas AOJI BELUCCTBA (11POICHTHAN KOHTIEH TPALLIEA) B DACTBOPE:
® HIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XUMMYECKUX TMOHATHH W HPUMCHATH OTH
HOHSITHSL NPH OTTHCAHUH BELIECTB M UX [IPCBPALCHHH.
® HCIIO/Ib30BATE  XHMHYECKYI) CHMBOUIMKY /114 COCTABICHHS (OPMYJl  BCIICCTB H
YPaBHCHHMHM XUMUYECKHX PeaKIinii;
® OMpEACAATE BAICHTHOCTh aTOMOB 3JCMCHTOR B OHHAPHBIX COETMHEHUAX. CTeleHb
OKHCJICHHS SJICMCHTOB B OHHAPHLIX COCAMICHHSX. NPUHAUICKHOCTL BCHICCTB K
OHOPEACNHEHHOMY KJIACCY COeMMHEHWH [0 (QOPMIIaM, BHI XHMIHECKOH  CBS3M
(KOBAJIEHTHAS M HOHHAS) B HCOPIAHUUSCKIX COS/MIICHITSN
® pacKphIBaTh CMbICT Ilepuommucckoro 3axona /I V. Menjencera: 1eMOHCTPHPOBAThH
NIOHMMaHHUE MNEPHOTUYECKOH 3aBUCHMOCTH CBOHCIB XMMHYECKHY IIEMEHToB OT HX
nonoxenuss B Ilepuogmueckodl cicTeve, 2ax0F0E COXPAHCGHHMS MACCH! BCLUECTB.
NOCTOSIHCTBA COCTaBa, aTOMHO--MOICKVISPHOI'C YUSH 4, 3aK0Ha A BOIapo:
®OUMCHIBATE M XapakTepu3oBaTh 1abiuunylo  (GopMy  Tlepuoigeckoil  cHCTeMbl
XHMHYECKHX IEMEHTOB: pa3iiuaTh MOHATHS «[IaiHas Houpviia (A-rpvima)y M
«noboynas moxrpyrnna (B-rpyuma)s. Majisie @ O0ABIIME MEPHOALL COOTHOCHTS
0003HaueHHUs, KOTOphie UMEIOTCsS B Tabkie «llepioimueckas cucTemMa XUMHUCCKHX
aneMeHTOB JI. Y. MenjenecBan ¢ HHCIOBLIME Xapak T€PUCTHKAMM CIPOSHHS ATOMOB
XHMUYECKHX OJJIEMEHTOB (COCTAB W 3apsn silipa. o0UIee YUCI0 HICKTPOHOB H
pacnpeeIeHHe HX 110 3JIEKTPOHHBIM C.105M ).
® KIacCH(UIMPOBATh XHMHUYECKHE OEMEHTHI. HCOPIAHHHCCKHE BEINCCTBA, XHMHYCCKHUE
peakuuu (IO YUCIAY M COCTABY yYACTBYKOU(MX B DEAKUHM BEMISCTR. 17O TEIIHOROMY

shdexry);
® XapaKTepH30BaTh (OMMCHIBATE) OOUIHE XHUMHYECKHS CBONCTBA BCUICCTS DA/ IHHHBIX
KﬂaCCOB, nOJITBep)KJE[aa QITHCaAHMC IIpHM(‘.‘!')Ei.\Tf’. \IUTE!\'_\/"TH'THH\' }.'[“ElHliCHHﬁ

COOTBETCTBYIOLMX XUMHYECKH X Pea il

® [IPOrHO3UPOBATH CBOMCTBA BEUIGCTB B 3ABHCHMOUTH AT HX Ka4yCorBCHHOIO CoCTana,
BO3MOIKHOCTH MPOTECKAHHUSA XMMITHCC KUY [IDCRDALCT HIT B PARTHYABIX YCTOBHHX !

® BLIYHCJIATE OTHOCHTCHBHYTO MOICKYIADHYIO M MOIAPHYy0 Macchl RCIIECTH. MACCOBYIO
JOJTHKD XHMHYCCKOT'0 dJIEMEHTE 10 (bl_lp.\i_\".TL’ COC/IHHCHIA, MAaCCOBY Y [I0MI0 BELISCTBA B
pacTBOpE, MPOBOAUTD PACUEThH! 110 YPABHEHHIO XMMITVSCKOH PeaKii» u:



® IPUMEHSATh OCHOBHBIC OLEPALMK MBICTUTCIRHOH JCATCIABHOCTH — aHadi3 ¥ CHHTE3.
cpaBHeHHe, 0000IIEHNE, CUCTEMATH3ALMIO, KIACCHOHKANMIO. BBISBICHHC (IPHIHHHO-
-CICACTBEHHBIX CBA3€H — AN U3YUCHHS CBOMCTE BCLUECTB W XUMHUCCKHX pPeaKiiuy,
€CTECTBEHHO-HAYYHBIC ~ MCTO/Bl  NO3Hanua  —  HalioAeHMe.  MIMEpeHue,
MOJICJIHPOBAHHE, IKCHEPUMEHT (PealibHblii U MLIC/ICHHbIN);

®CIE€0BAaTh TMpaBHJIAM  MOJB30BAHMS  XHMHUECKOH TIOCYI0OH  #  1aboparopHbIM
00Opy/JOBaHHEM, a TaKXKe MPaBHIAM OODALUCHHS ¢ BELIECTBAMH B COOTRCTCTBHH C
HHCTPYKIHMAMHU IO BBINIOIHEHHUIO JA00PATOPHBIX X AMHHECKMX OLLITOR 110 110IVISHHIO
¥ COOMpaHHIO ra3000pasHbIX BEICCTB (BOAOPUAA H KHCAOPOIA). NPAFOTORICHHIO
PacTBOPOB C ONMPEACIEHHON MACCOBOU JA0CH PACTBOPEHHOTO BEIlICCTRA. IAHUPOBATE
H NPOBOAHTb XHMHYECKHE IKCTICPHMEHIL! 110 PACHOZHABAHUAIO PACTBOPOR HIEN0YEH H
KHCJIOT C MOMOMIBKO HHAMKATOPOB (JiakMye. heno i ratenn, METHIOpAHIK 1 Apyrue).

K xoHuy 0OyyeHus B 9 kiacce npeaAMCTHBIC pesy.ibidThl Ha GA30BOM YPOBHE JIOKHBL

OTpakaTh cHOPMHPOBAHHOCTD Y O0YUa:OLIHX A YMETHIT

® PACKPBIBATb CMBIC/I OCHOBHBIX XHMHYUECKMX MOHETHIT XHMWUUYSCKMIT JJeMEHT. aToM,
MOJIEKYNa, HOH, KATHOH, aHHOH, IPOCTOE BEHECTRO, CIOKHOE BELIECTRO. BAICHTHOCTD,
3JIEKTPOOTPULIATE/ILHOCTD, CTENEHb OKHCICHUS, NHMUUYCCKAS peakius, XuvHYecKas
CBA3b, TEMIOBOH 3pdeKT peakuuu, MONIE. MOISPHENT 0GBEM. PACTROP, 2MEKTPOIHTEL
HCIJICKTPOIUTEI, JJIEKTPONMUTHYECKAS JACCOLMalMY. PEaKIHH  HOHIOIO  ofMena,
KaTaM3aTop, XHMHYCCKOC paBHOBeCHE. 00paTHMbie W HEoOPATHMBIE DCAKIHM,

OKHCIIMTCIIBHO-BOCCTAHOBHTE 1L H it PCAKIIMA, ORKHC/HTEND, BOCCTAHOBHTCTD,
OKHCJIIEHHEC MW BOCCTAaHOBJICHHC. ol WIPONHA, aMipOTEPHOCTh, XHMMYECKAN CBA3b
(KOBﬂJIeHTHaﬂ, HOHHAadA, METAIIHYCCKax ). KDHCTA LTHYCCKas el HETKA, BOPPO3HA

META/UIOB, CHJIABBI, CKOPOCThH XUMMHUECKOH PedkilHM, [OPEJICiibHO  JoilyeluMas
koHnenTpauus [1JK Bemectsa:

® WTIOCTPHPOBATk B3aWMOCBA3L OCHORHBIX NMMHUCCKWX HOUATHH W 1IDHMCHATL OTH
MOHSATHSA TIPH ONUCAHUK BELLEC 1B M 11X [PERNAieil

S UCTIONB30BaTh XHMMYECKYIO) CHMBOIHKY JUIS  COCTABTEHHs (OPMY]l BEWICCTH U
YPaBHEHWH XUMHUECKUX peaxitiii;

® OIIPE/ICNIATE BAICHTHOCTD H CTEHECHB OKACICHHA X UMHYCCKHUX 21EMEHTOR B CO2THHCHUAX
pasnUYHOro C€oCTraBa, MOPHHAANEHKHOCTL BEHECCTHE K GHPeleICHHOMY  KIaccy
COC/IMHEHHH ™o opMynaM. BHI XUMHYECKOH CBE3A  (KOBAICHTIAA. HOHHAS,
METAIMYCCKANA) B HEOPraHWUECKH K COCJMHCHUSY. 3apsil HMOH4 110 XHMHYCCKOMN
dopmyrne, XapakTep cpelbl B BOIHLIX PactBODIX HEeOPTAHHICCKHX COCMMICHEN, THIT
KPHCTAJUIHYECKOH PELUETKH KOHKPETHOT0 REITCTH

® pacKphIBaTh cMbICH [TepHoauyeckoro 2akona JI. 1. Merjencesa 4 4eMOUCIPHPOBATD €10

NOHHUMAaHHE: OMUCHIBATD M XAPAKTEePUIoBaThH TAOIMYIVIO dopyy [ lepuoiuiuecKoi
CHCTEMBl XHMHYECKHX DJJIEMEHI0B: pPas/iMualL LOHSTHH «IIaBHas noarpyimna (A-
rpynna)» M «noGouHas noarpynra (b-rpvimnais. mameie M O0dLUNe  1EPHOIBL,
COOTHOCHTbL O0O3HAYEHHs, KOTOPHIE UMK (CH & NEePHOTHUEcKkoil  Tadanne, ¢

YHCJIOBBIMH XApPAKTEPHCTHKAMH CiPOCHHA ITOMOR XHURHYCTKHX 31EMCHTOR (COCTAB H
3apsj sAApa, 001Iee YHCIIO SNEKTPOHOR ¢ PACHPCUCICHNAC MX 110 YK TPOIHBIM CTOAM).
OOBSCHATH OOIIHE 3aKOHOMCPHUC I B HWIueH CROMCTB  VICMCHTOR M HX
COCAMHCHHH B MpeJenax Malbix NepPHOACE W (TdBHbLIX HOATPYIL ¢ VHETOM CTPOCHHSA
HX aTOMOB;




® KJIaCCHQHUMPOBATh XAMHYECKNC FTEMEHTHL HCOPIHIIECKHE BETICCTRA. XHMHUCCKHE
peakuuu (MO YHCIY H COCTABY YUYACTBYIOTIMX B PCAKIMM BELIECTB. 1O TEHI0BOMY
30 }exTy, M0 MIMEHEHHIO CTEIICHEH OKUCAEHNS XHMETECKHX HCMEITOR):

® XapaKTepH30BaTh (OMHUCBLIBATH) OOILIME #  CrAelihiuecKie XUMHUYeCKue CBoicTBa
NIPOCTBIX H CIIOXKHBIX BEMICCTRB. [OJATBEPM AN ONHCAIIHE HPUMEPAMH MOTEKVIAPHBIX |
HOHHBIX YPAaBHEHHN COOTBETCTRYIONIMX XAMUUCCKHY DEAKIHH

® COCTAB/ISITh YPABHEHHSA JJIEKTPOJHTHUCCKON [MCCOLMALME KHCIOT. (Heloveit | colte,
NOJIHBIE M COKPAIEHHBIEC YPABHCHUS PEAKIHA HOHUH IO 0OMEHA. VPABHCHHA DCAKLLMEL,
HNOATBEPKAAIOMIMX CYIIECTBOBAHHME | CHCTHUCCKOH  CBH3M MOy BELWICCTBAMH
pa3sTHYHBIX KJIACCOB;

® PACKpBIBaTh CYLIHOCTH OKHC/IHTEIEHO-BOCCTAHOBHTCIRHBIX  PEAKIMK  [TOCPEIICTBOM
COCTaBJIEHHUS 3JIEKTPOHHOTO CallaHCH ITHX DALl

® [IPOrHO3UPOBATE CBOMCTBA BELICCTE B 3ABHCHMOCTY OT HX CTPOCHHA. BOIMOKHOCTH
NPOTEKAHHA XHMHYECKHX MPEBPATICH AN B DEIvvHuy, VEA0BHYX!

® BBIYHC/ATE OTHOCHTENBHYIO MOIEKVILIDHYIO M MO SDHVIC MAUCB! RellleCTB, MACCOBYIO
JI0ITF0 XHMHAYECKOro JIEMEHTA 110 GOPMYTIL COeTHHeHs, MAaCCORY ) 10110 BCLICCTBA B
PacTBOpE, MPOBOJIHTE PACUETHI 110 YPABHCHMIO XM IHHCCKOH DEeaKkiliu:

®COOMIOAaTh TIPaBMNIA  MOJB30BAHMS  XHMHUCCKOL moeviolr v naboparopibiM
ofopyfoBaHMEM, a TaKKe MPABHITL OOpANEris © 2eLICCTSaMH B COOTBETCTBHH €
HMHCTPYKIUSAMH MO BBITONHEHHW A200PATOPHLIN XHMHUCCKIX OMLITOR MO INOJTVUCHHIO
H COOHMpPaHMIO ra3000Pa3HBIX BEIIECTR (AMMMAKL W y i TUKHCIOTO T2

®IPOBOAHTE PEAKUHUH, MOATBEPNKNAIIIHE KaYECIBOHHLIE COCTAB PLiiMUNBIX BCUISCTB:

pacrno3HaBaTe ONBITHBIM IIYTE€M XJUPHI-, OpOMii-. HOAM/I-. <apOuHat-. (rocdar-,
CHJIMKAT-, CYIIBQ)&T-, THAPOKCHA-MOHEL  KATHONLD ZMMOHMS H HOHbL H3VHEHHBIX

METANIOB, NPACYTCTBYIOLIHE B BOUHLIX DACTBOPAN HEOPTrARMYCCKIN BCHICCTE;

® IPUMEHATE OCHOBHBIE OMEPALIMY MBICARTETRHUOH 1egTCIRIOCTH — AHAIW: W CHHTES,
CPaBHECHHE, OO0OOIMEHHE, CHCTEMATHIALMRY, BEhisis [CHHE  INHIHIHO-CIIC/CT BCHIBIX
CBA3eH — IS H3YYEHHS CBOKCTB BOIECTB W XFMUYSCKMX DeasliMii. CCTeCTRCHHO-
Hay4YHBIC METOABI MO3HAHKWH — HADIKOACHME,  H3MepcHLe. MOICTHpPOBAaHHeE,
IKCTIEPUMEHT (PEAIbHBIA B MbIC 1CHH i ),
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YYEBHO-METOAHUYECKOE OBECIEYEHWUE ObPA3OBATEJILHOI'O
MMPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJTBI JLIS YHEHUKA

* Xumus, 8-9 xnace/ Pynsutuc I'.E., @enpavan @.1.. Axumoneproe o0mmectso «Manarenscrso

«I[IpocBeinenne»

METOAUYECKHE MATEPHAJILI 118 VUUTE. TS
XUMMHSL.8- 9 xnacec. Metonuueckoe rocobue ammst yunteneii. 1. benospexnii, 2017, 1pek
N.A. Meroandeckoe nocobue no xumuu: 8-9 knacc: k yaedbnvky I.E. Pymsumnca. @17

denpamana

IU®POBBIE OBPA3OBATEJIbHLIE PECVPCHI M PECYPCHI CETUH MHTEPHET
1. bubnuoreka [{OK https://m.edsoo.ru/ 7141583 7¢

2. Poccwmiickas anexTponHas mkona https:/resh.edu.r/

3. ObpazoBarensHbIH MOPTAT Ha 6a3¢ MHIEPAKTHBHON 11/1a1hOPMbI LIS 00V UCHUS JCTeH
Yuu.Py https://uchi.ru/teachers/lk/main

4. Cepruc Sngexc YueOHUK

https://education.yandex.ru/lab/classes/3 12800/lessons/mathematics/calendar/7end=2023-06-11

start=2023-06-05






