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1.ITosicHMTENbHAA 32N CKA

PaGouass mporpamma «Xumus» npeamMeTHoi obOnactu «EcTecTBeHHO-Hay4YHBIE
npeaMeThl» pa3paboTaHa Ha OCHOBE aJallTUPOBAHHOM OCHOBHOM 0011€00pa3oBaTENbHON
IpOrpaMMbl OCHOBHOT'O 00111ero oopa3zoBanus i rayxux ooyvatomuxcs 'KOY mikoms-
untepHata No2 r. ApmaBupa, cocraBieHHO#l B coorBercTBUM ¢ PT'OC OOO (mpuxas
Munuctepcrsa npocsemieHusi PO or 31.05.2021r. Ne 287) u ®AOII OOO ans o6yyato-
mmx ¢ OB3 (npuka3z Munuctepctsa npocsenieHus PO ot 24 nosiopst 2022 r. Ne1025).

VYueOHbli peaMeT «XHUMHUS» UIPaeT BaXXHYIO pOJb B JIMYHOCTHOM U KOTHUTHB-
HOM Pa3BUTHM TIIyXUX OOydaroluxcs, CoAeicTBYs (POPMUPOBAHUIO B UX CO3HAHUU XH-
MUYECKOM KapTUHBI MUPA, PA3BUTHIO HAYYHOI'O MUPOBO33PEHMS B LIEJIOM.

bnaronapst xumMnyeckoMy 0Opa30OBaHUIO Yy TIYXUX OOYYArOMIUXCSl CO3/IAIOTCS OT-
4ETIIMBBIC MIPEJICTABICHNUS OTHOCUTEIBHO POJIM XMMHHU JUIsl PELIEHUs MHOTUX IpoOieMm,
CTOSIIMX Tepes YeJOBEUYEeCTBOM: MEAMIMHCKHUX, SKOJIOTMYECKUX, MPOJI0BOJbCTBEHHbIX,
CBIPBEBBIX U UHBIX. [IpnoOperaeMsplil 00yJarommmMucs 00bEM XUMHUECKUX 3HAHUH HEO0O-
XOJMM MM JUIsl OBJIa/IEHUs COLIMAIbHBIMU KOMIIETEHIUSIMU. DTO B IOJIHOM Mepe KacaeTcs
OCBOEHMs CIOCOOOB 0€30MaCHOr0 MOBEACHHS B IOBCEJIHEBHOM >KM3HEHHON NpPAaKTHKE,
oOoraiieHus: IpeCTaBIEHUH O 37J0POBOM 00pa3e KU3HHU.

bnarogapst U3y4yeHu0 XMMUU TIyXrue 00ydarorecst 3HaKOMATCS ¢ MaTEPUAIIbHBIM
€IMHCTBOM BEULIECTB OKPYXKAIOILEro MHpa, ¢ 00YCIOBIEHHOCTBIO CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHUEM, IM03HABAEMOCTBIO U MPEACKA3yEMOCThIO XUMUYECKHUX SIBJICHUM.
OBnanenne (pyHmaMEHTAIBHBIMHA 3HAHUSMHU 10 XMMHUH, BKIIIOYAsSh XUMUYECKHE TEOPHH,
3aKOHBI, (PaKThI, MOHITHUS, CUMBOJIUKY U JIp., MIO3BOJISIET BhIpaOaThIBATh y INIYXHUX 00Y-
YaOLUXCs a/IeKBaTHbIE MPEACTABICHNs O COCTaBE BELIECTB, UX CTPOEHUH, IPEBPALCHH-
X, UCII0JIb30BAaHUU Ha IpakTHke. KpoMe TOro, Ha OCHOBE 3TUX 3HAaHMH OCO3HAIOT Omac-
HOCTb, KOTOPYIO MOT'Y IIPEJICTABJIATh XUMUUECKHUE BEILIECTBA U IIPOLIECCHI.

L]env n3yueHus: yueOHOro rnpeaMera « XuMUsI»3aKiIodaeTcs B QOpMUPOBAHUU Y
IIyXuX 00y4YaroLIMXCcsl CUCTEMbl XUMUUECKHUX 3HAHUM KaK KOMIIOHEHTa €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpPA B €IMHCTBE C Pa3BUTUEM COLIMAIIBHBIX KOMIIETEHUUH, BKIIIOYas
CIIEAYIOIINE 3A0aU:

— (hopMHpOBaHHE MHTEIIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, FTOTOBOM K caM000pa3o-
BaHHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbHOMY IPUHATHUIO PELIEHUH, CIIOCOOHOMN ajanTu-
pOBaThCsl K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HH;

— NpuoOIIeHNe 00yJarIuXcsd K CAMOCTOSATENbHON MMO3HABATENbHON AeSTeIbHO-
CTH, HAyYHBIM METOJ[aM I03HaHUs, (OPMHUPYIOIIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHO-
CTEH K XUMUH;

— cojieiicTBre MPUOOPETEHUIO 00YYaIOIMMHUCS OIbITa Pa3HOOOPA3HON AeATeNbHO-
CTH, IIO3HAHHUS U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIUIN),
UMEIOIUX YHUBEPCAIbHOE 3HAUEHUE JIJIS1 PA3JIMUHBIX BUJOB JI€ATEIBbHOCTH;

— (opmupoBaHHe yMEHUN OOBACHATH M OLICHUBATH SIBICHUS OKPY>KAIOIIETO MUPA
Ha OCHOBAHUU 3HAHUH U OMbITA, NOJYYEHHBIX IPU U3YUEHUN XUMUU;

— (popMHpOBaHKE I'YMAaHUCTUUECKUX OTHOLIEHUH, TOHUMaHMsI LIEHHOCTU
XUMHYECKUX 3HAHUH JJI51 BBIPAOOTKH 3KOJIOTHUECKH IIeTIecO00pa3HOTro
HIOBEJICHUS B OBITY U TPYAOBOH JI€ATEIBHOCTH B LIEJISIX COXPAHEHHS CBOETO
3JI0pOBBS U OKpYXKarolleld IpUPOJHON CPEebl;

— pa3BUTHE MOTHBALUU K OOYUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO.

Coneprxanue Kypca yueOHOro rpeamMera « XuMus» sIBISETCSI BAXKHBIM U
JUIsl YCIIEUTHOT'O OCBOEHUSI POrPaMMHOT0 MaTepuaa 1o Ipyrum y4eOHbIM



JUCLUIUIMHAM €CTECTBEHHO-HAYYHOTO LMKIA, JUIsl IPOAODKEHHMsS] OOydeHUsi B CHUCTEME
HEMNpPEepbIBHOTO 00pa3oBaHUsl, ISl MOATOTOBKU MOIPACTAIOLIETO MMOKOJEHUS K TPYIOBOU
NESATENBHOCTH — B CBSI3U CO 3HAYUMOM POJIbI0 XUMUU B HAYYHO-TEXHUUECKOM IIpOrpecce,
COBPEMEHHOM IIPOM3BOJICTBE, HAYKE.

B nenom, nieHHOCTHOE 3HaUYeHHE y4eOHOro Kypca «XHMHUsS» 3aKIHYAETCs B TOM,
4TO OH COACHCTBYET BOOPYXEHHIO IITyXUX OOYYaIOIIMXCSl HAYyYHBIM METO/0M MO3HAHMS,
B COOTBETCTBUU C KOTOPBIM MPOUCXOAUT MPHOOpPETeHNE 0OBEKTUBHBIX 3HAaHUH 00 OKpY-
KAIOLIEM MHpE.

2.001as XapaKkTepucTHKA y4e0HOro npeamera « XuMmus»

YueOHbrii mpeamer «Xumus» ocamBaeTcss Ha ypoBHe OOO mo Bapumanty 1.2
AQOII B mposioHTUpoBaHHbIE CPOKH: ¢ 8 10 10 Ki1acchl BKIOYUTEIBHO.

W3ydeHne XuMuu crnocoOHO BHECTH pellaroluil BKiIal B (POPMUPOBAHUE €CTECT-
BEHHO-Hay4YHON I'PaMOTHOCTH OOYYAIOIUXCS C HapyHIeHUsIMU ciayxa. OHOBPEMEHHO ¢
ATUM JIaHHBIN Kypc 00Ja/1aeT KOPPEKIIMOHHO-PA3BUBAIOIIEH M BOCIIUTATEIILHON HAIPaB-
JIEHHOCTBIO.

B cootBercTBHM cO cnenudukoil 00pa3zoBaTeIbHO-KOPPEKIIMOHHON paboThl B XO-
JI€ YPOKOB XMMHH NPEIyCMAaTPUBAETCS MPEIbSIBICHUE BEpOAIbHbIX MHCTPYKIUH, I1OCTa-
HOBKa CJIOBECHBIX 3aJ1a4, NOOYX/IeHnE 00yUYaroIIUXCsl K pacCyKIECHUSM BCIyX, KOMMEH-
TUPOBAHUIO BBINOJHAEMBIX JNEHCTBUH (B T.4. IO pe3yJbTaTaM JIaOOPATOPHBIX OIBITOB).
VYuurenb 10JKEH CO3/1aBaTh YCIOBHS, PU KOTOPBIX Y MIYXUX OOydarouuxcst OyJaeT Bo3-
HUKaTh NOTPEOHOCTh B PEYEBOM OOIIEHUH B CBSI3M C TUIAHUPOBAHUEM OIIBITOB, 00CYXIe-
HUEM JIEUCTBUS psAJla XMMUYECKHX 3aKOHOB.

Xumus Kak yuyeOHas JUCLMILIMHA UMEET BOCHUTATEIbHYIO HalpaBieHHOCTb. [1o-
3HaBasi CBOMCTBA BEILECTB, 3HAKOMSCh C WX INPEBPALICHUSIMH, IIIyXUE OOydaroluecs
y4darcs MBICIUTh JIOTMUECKH, a IOCPEACTBOM J1a0OPAaTOPHBIX ONBITOB, Y OOyuaroluecs
BbIpA0ATHIBAIOTCSI OTBETCTBEHHOCTh, TPYJ0JI00ME, COOpAaHHOCTh, HACTOHYMBOCTb, IO-
TpeOHOCTh TOBOJUTH HA4aTOE /€0 /10 KOHIIA. BBINONHASA Te WK UHbIE 3aJJaHusl, TIIyXHe
oOyJaromuecs 0CO3HAI0T, YTO HEOPEKHOE OTHOIIEHHE K paboTe, OTCYTCTBUE COCPENOTO-
YEHHOCTU HE€ TOJbKO IPUBOAUT K IMOJYYEHHIO HEOOBEKTHUBHBIX IAHHBIX, HO M MOXET
OBbITh OIIACHBIM JJIS 3/I0POBBsI M JKNU3HU yesioBeka. OCyIiecTBIss AesITeIbHOCTh B IPYIIIIE,
B MIOJATPYMIAX, Mapax, rryxue oOydarommecs: ydarcs 0eCKOH(IMKTHBIM crioco0am pere-
HUS MPOOJEMHBIX CUTYallUi, CIIOPHBIX BOIIPOCOB, IPUHATUIO NHOTO MHEHUS, YBAKEHUIO
K TOYKE 3PEHHsI IPYroro 4eaoBeKa.

IIporpamma 1o XMMHM BKIKOYAET TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCHUKY,
KOTOpasi JI0JKHA BOWTHU B CIOBAPHBIN 3arac riayxux oOydaroIuxcs 3a CUET LeIeHalpaB-
JIEHHON 0TpabOTKH, IMpPEXkAe BCEro, 3a CYET BKIIOYEHUS B CTPYKTYpPY CIOBOCOYETAHUM,
NPE/UIOKEHNH, TEKCTOB, B T.U. B CBSI3U C (POPMYJIUPOBKOI BBIBOAOB, BbIJIBUKEHUEM I'-
nores, ohOPMICHHEM JOTHUECKHX PACCYKICHH I, MPHBEICHHEM 0KA3aTeIbCTB U T.II.'

Y4aebublii npeaMeT « XUMHS» CTPOUTCS HA OCHOBE KOMIUIEKCA IPUHIIUIIOB.

'Ha ypoxax mpoBoauTCs crienuanbHas paboTa HaJ TOHUMAHHEM, IPHMEHEHHEM B CAMOCTOSITEIBHOM Pedr, BOCTIPHU-
ATHEM (CITYXO3PHUTEIBHO U /WM Ha CIyX ¢ YIETOM YPOBHS CIIYXOPEUYEBOTO PA3BUTHS OOYUYAIOMIUXCS) U JOCTATOYHO
BHSTHBIM M €CTECTBCHHBIM BOCIPOM3BEICHHUEM TEMATHYCCKOH U TCPMHUHOJIOTUYCCKON JIGKCUKH, a TaKKE JCKCHKH
[0 OpraHu3alMy Y4eOHOU NesTeIbHOCTH 00yJaroluxcs Ha ypoke. YacTh JaHHOTO PEYeBOTO Marepuana, yxke 3Ha-
KOMOT'0 00YYaOLIMMCsI, MOXKET 0TpabaThIBaThCsl HA KOPPEKIIMOHHO-PA3BUBAIONINX Kypcax «Pa3BUTHE BOCTIPUATHS U
BOCIPOM3BEICHUS YCTHOM peun» MpH COBMECTHOM IUIAHHPOBAHUU PA0OTHI YUHTEIEM-IIPEAMETHUKOM U YUHUTEICM-
JIeEeKTOI0TOM (CypAOIEIaroTOM ), PEaTN3YIOIINM JaHHBIEe Kypchl. Ha KOppeKIMoHHO-pa3BUBAIONINX KypcaxX y 00y-
YAOUIUXCS 3aKPEIISIOTCSl YMEHHUST BOCIIPUATHS (CIYXO3PUTEIBHO U /UK Ha CIyX ¢ YYETOM YpPOBHSI HX CIIyXopede-
BOTO Pa3BUTHUS1) U JOCTATOYHO BHSTHOTO M €CTECTBEHHOTO BOCIIPOM3BE/ICHUSI JAHHOTO PEUSBOr0 MaTepHana.

2



lpunyun nayunocmu OTHOCUTCS K YMCIY OCHOBOIOJAararomux. B coorBeTcTBUM €
HUM IPOUCXOAUT YCTAHOBJIEHHUE OMNPENEIEHHOIO COOTHOLIEHUS COAEP)KAHUSI XUMHUYE-
CKOM HayKM M XMMHUHU KaK y4yeOHOW AucuMIuivHbL. llpenbsBisemslili B Xxone oOpazoBa-
TETHHO-KOPPEKIIMOHHON paboThl MaTepHall JOJDKEH OBITh JTOCTOBEPHBIM, PacIojiararb
NOJIJTMHHBIM Hay4YHBIM OOBSCHEHHUEM. YUHUTENIO CIeAyeT 00eCeYnTh «TpaHC(hOpMaLIIOy
JOHAYYHBIX MPEACTABICHUN 00yJaronuxcs ¢ HapylIeHHEeM cllyXa B Hay4yHbIe MMPEACTaB-
neHusi. B koppekimoHHO-00pa30BaTEIbHOM MPOIIECCe HE JTOMYCKAETCsl BYJIbIaph3allvs,
ype3MepHas YNpOIIEHHOCTh MaTepuajja CO CChUIKOM Ha OCOOEHHOCTH O0ydYaromuxcs,
00yCIJIOBJICHHbIE HApYIIEHUEM ClIyXa. YUHUTENII0 XUMHUU CJIeIyeT PYKOBOJMUTH MO3HABA-
TETHHOU JIEATETHHOCTHIO TIYXUX O0YYAIOIINXCS B COOTBETCTBUU C JOCTHXKEHUSIMH HAYY-
HOM TCUXOJIOTMH, BKJIIOYAs CypAONCUXO0JIOrMI0. KpoMme TOro, B COOTBETCTBUM € yKa3aH-
HBIM TPUHIUIIOM CIIEIyeT O00ECIeunTh CHUCTEMHOE H3JIOKEHHE ydyeOHOro marepualna.
CucTeMaTHYHOCTh UMEET HEMOCPEACTBEHHYIO CBSI3b C JJIOTMKOM CaMOW XMMHYECKON Hay-
ku. KaxxJp1il 371eMEeHT MpruoOpeTaeMoro 3HaHUs CBSI3BIBACTCSI C MHBIMU 3JIEMEHTaMHU, I0-
CJIeIyIOIIMe OMUPAIOTCS Ha Mpeablaylre. ITo o0ecrneynBaeT BO3MOKHOCTh OCYILECTB-
JSTh MOJTOTOBKY IIYXMX OOYYaromuxcs K OBJIAJIEHUIO HOBBIMU DJIEMEHTAMU 3HaHUH, a
Takke o0OecrieuynBaTh MPUOOPETCHHUE MPAKTHUYECKUX YMEHHH M HABBIKOB, B TOM YHCIIC
HEOOXOJUMBIX B OBCEIHEBHOMN KU3ZHEHHOM MPAKTUKE.

Ilpunyun oocmynunocmu omnpenenseTcs 00bEMOM yueOHOTO MaTtepuasa, perysiu-
pOBaHHUE KOTOPOTO OCYILIECTBIISIETCS B COOTBETCTBUM C BO3PACTHBIMU M WHIUBUYallb-
HBIMH OCOOCHHOCTSIMU TJIYXUX OOYYarOIIUXCs, UX CHEIHAIbHBIMU 00pa30BaTEIbHBIMU
norpebHocTssiMU. C y4€TOM [IaHHOTO MPUHIUIA IS YCTPaHEHHUs TPYAHOCTEH, BO3HHU-
KaIOIIUX y 00y4aroumxcsi Mpyu OCBOCHUHM TEOPETUYECKOT0 MaTepuaa, AOMYCKaeTcs Mo-
IYJISIPHOE U3JIOKEHUE PAJA CI0KHBIX BOIPOCOB XUMHUUYECKOW HAYKHU.

B mporecce oOyueHuss XUMUU TIPEAYCMATPUBAETCS CIENOBAHUIO NPUHYUN)Y 0bec-
neyenusi CO3HamenabHOCmy U aKmueHocmu 3a CYET B3aUMHOMN JIESITEIbHOCTH YUMUTEN U
oOyuaromuxcs. Crneayer 006ecrneunTh 0CO3HAHUE KaXIbIM IITYyXUM OOy4arolIMMCs TOTO,
9TO 3a KOXI0W (HOpMyIoil BemecTBa CKpbIBaeTcs 0oJbinas HHPOPMAIHS OTHOCUTEIHHO
€ro cocTaBa, CTPOCHHUsI, CBOMCTB; 32 KaXbIM XUMUYECKUM YPABHEHUEM CTOUT PEAJIbHbIN
XUMHUYECKHUil mpouecc. B cBsa3u ¢ (popManbHbIM OCBOEHHEM MPOTrPpaMMHOTO MaTepHualia
[0 XMMHH, HEJTOCTATKOM 3PUTEIIBHBIX MPEACTABICHUN O BEIIECTBE, SMU30IMUYECKUM IIPO-
BeJIeHUEM PabOThI HAaJl TEMAaTUYECKON U TEPMUHOJIOTUIESCKON JICKCUKON yIeOHOU JTHUCIIH-
IUTMHBI TJIyXHe 00ydaroliuecs MOT'YT HEBEPHO OCO3HABAaTh M «IIPUIYyMbIBATH» CBONCTBA
BemecTB. Hampumep, coobmark 0 ToOM, 4TO JIMTHH — JBETCSA, TAIUIMNA — TOay0oH, cepa —
cepast, 6poM u 60p — 6apIOBBIC U T.II. MPOPIIAKTHKA U YCTPAHEHHUE OMTMOOK TAKOTO TUTIA
MOKeT ObITh oOecrieyeHa 3a CUET CO3HATEJIBHOIO M MOTHMBHUPOBAHHOTO OCBOEHHUS IPO-
rpaMMHOTO Matepuaia 1no XxumMuu. OJHUM U3 BaXXHBIX (DAKTOPOB peanu3aluu yKazaHHO-
ro IpUHIMIIA SIBJsETCS 00eceueHe Mpolecca nepexoaa 3HaHuM B yOeKIeHHs. DTO UT-
paeT BAXHYIO POJIb MPU OCBOEHWH OCHOB XHMHUHU, UMEET CYIIECTBEHHOE 3HAYCHUE JJIS
dbopMUpOBaHUS HAYYHOTO MUPOBO33peHUs. biarogapsi 0OCBOGHHIO TPOrpPaMMHOIO Mate-
puana riryxue oOydaroniyecs: TOJKHBI OCO3HAaTh, YTO YEJIOBEKY JOCTYIHO YIpaBJieHHE
XUMHYECKHUMU TPEBPAIICHUAMHU BELIECTB, MPEABUACHUE PE3YJIBTATOB MPOBOAUMBIX pPeE-
akuuil. Bece ncnonp3yemble Ha ypOKax BHUJIBI J€ATEIbHOCTH CIEAYET OPraHU30BbIBAThH TaK
o0pa3om, 4TOOBI COJIEWCTBOBATH BOCHUTAHUIO CaMOCTOSTEIBbHOCTH, CTUMYJIUPOBAHUIO
MO3HABATEIPHOW M PEUYCBOM AKTUBHOCTH TIIyXUX oOydaromuxcs. B xoje meneHamnpan-
JICHHOW 00pa30BaTEIbHO-KOPPEKIIMOHHOW PabOTHl O0y4aromuecss TOJDKHBI OBJIAJIEBAThH
CIIOCOOHOCTBIO OCO3HABATH 11€J1b, OMPENENATh 3aJa4d CBOEH AESITENbHOCTH M MYTH HX
JOCTHKEHUSL.



Ipunyun nHaensonocmu B 00y4eHUH XMMUHU HaXOIUT BBHIPAKEHUE B CO3AAHUU YC-
JIOBUH, COEHCTBYIOIUX OBJIAJACHUIO TIyXUMH O0YUYaIOLMMHUCS ONPeAEIEHHBIM 3a11acoM
00pa30B XUMUYECKUX 00BEKTOB. HarnmsaqHoCTh, SBISASACH HEOTHEMIIEMON YEPTON HAYYHO-
ro TO3HaHUsA, 0OCOOEHHO BaXKHA B CHUCTEME 00pa30oBaTEIbHO-KOPPEKIMOHHON paboTHI C
TIIyXUMH O0YyYarolMMHUCA, JJIi KOTOPBIX 3PUTEIbHBIN KaHAJ MOJy4eHUs MHPOpMaluu
SBJISIETCSI OCHOBHBIM. OZJTHOBPEMEHHO C 9TMM HarJIsIIHBIMU MOT'YT OBITh HE BCE 3HAHMS, a
TOJILKO HX OTEJIbHbIE KOMIIOHEHTBI, KOTOPBIE CBSI3aHHBI C YYBCTBEHHBIM IO3HAHHMEM,
00yCJIOBIIEHBI ITPOLIECCOM CO3aHUs ONPEeIEHHBIX 00pa3oB. Opranusys u peaausys o0-
pa3oBaTeIbHO-KOPPEKIMOHHYIO paboTy, YUUTENb XUMUU JOJDKEH 100MBAThCS TOTO, YTO-
ObI co3/1aBaeMbIe Y TIYXUX 00YJarOIUXCs MPEACTABICHUS U (POPMHUpPyEeMbIe TOHATHS Oa-
3UpPOBAINCH HA BOCIPUATHUAX, NOJYYAEMbIX B XOJ€ HAOIIOJEHUS BELIECTB, XMMHUUECKHX
IPOLIECCOB, U3YYEHHUE KOTOPBIX MPEAYCMOTPEHO MporpaMmMoil. OCHOBY HarjisiiHOTo 00y-
4yeHHs1 XuMuu Ha 31arne ocBoeHust OO0 cOCTaBIAOT CIENYIOLUUE MOJI0KEHUS:

— obecrieyeHre HEMOCPEACTBEHHOTO BOCHPHUATHSA OOYYAIOIIUMUCS H3y4aeMbIX
BELIECTB, XUMUYECKUX PEAKIIMM, TPOU3BOACTBEHHBIX IIPOLIECCOB;

— obecrieyeHre BOCIIPUATHS 00Y4arOIUMUCS M0 PYKOBOACTBOM YUMTENS XUMHUU
HE CaMUX SIBJICHUM, T€X WM UHBIX MPEIMETOB, a UX OOpPa3HbIX M CXEMAaTHUYECKHX H30-
Opaxenuit (B Buae Tabuui, cxeMm, ¢pororpaduii, KapT, MOJeNIeH, MAKETOB U Jp.) U ONEPH-
poBanue umu. IIpu BocnpusTHM OOpa3HBIX M CXEMaTHYECKUX H300paKeHUil sIBJIECHUH,
IpeIMETOB 00ydaroluecs: IpruoOpeTaroT MPEeACTAaBICHNU O HUX CO 3HAUUTEIbHBIM yya-
cTueM BooOpakeHHs. HarinsiiHOCTh B LI€JIOM OTpakaeT OJHY U3 OCHOBHBIX JIMHUU IPO-
1ecca 00y4eHHss XUMUU B CUCTEME 00pa30BaTeIbHO-KOPPEKIIMOHHON paboThl, Onpenes-
€T OTHOLIEHHE TIIyXUX 00y4YaroLMXcsl K BOCIPUHUMAEMbIM 00bEKTaM.

IIpunyun obecneyenus ceéa3u meopuu ¢ npakmuxou TpeOyeT peaau3aluy MOJIU-
TEXHUYECKOT0 MOAX0/1a Mpu 00ydeHnn xumun. O3HakoMIIeHHEe 00yJaloIXcsl C BaKHbI-
MU TEXHOJIOTMYECKUMH IPOLECCAaMHU HYKHO OCYILECTBIISITh Ha 0a3e paHee OCBOEHHOIO
TeopeTHueckoro Marepuaina. OcozHaHue 0O0Y4arOIMMUCS CTEXMOMETPUUYECKUX 3aKOHOB,
ydeHHus: 00 JHEepreThKe W KUHETHKE XUMHUYECKUX PEaKIHi, OBIAJCHHUE a/IeKBATHBIMH
IPEJCTABICHUSMHI O KaTajlu3e U XMMHYECKOM PAaBHOBECHM 00€ClEeYMBar0 BO3MOYKHOCTb
OCYILECTBJISITh 3HAKOMCTBO €O cHeuu(UKON (YHKIMOHUPOBAHUS COBPEMEHHBIX IIPO-
MBIIUJIEHHBIX MPOU3BOJACTB. [IpaKTHKO-OPHMEHTHUPOBAHHBIM XapakTep OOY4YEHHs] XUMUU
MO3BOJISIET PACKPBITh HAyYHBIE OCHOBBI CEJIbCKOXO3SHMCTBEHHOTO NMPOM3BOACTBAa. Bak-
HBIM TaKXe SIBJISIETCS 03HAKOMJIEHHE 00y4aroUIMXcs co crenupuKoil npopeccuoHaabHON
NeSITeIbHOCTU YYEHBIX, MHXKEHEPOB U pabO4MX, KOTOpbIE 3aHATHI KaK B XMMHUYECKOM
IPOMBIINIEHHOCTH, TaK U B CMEXHBIX OOJACTAX MPOU3BOJACTBA, HAIPHUMEP, B arpompo-
MBILUIEHHOM KOMIUIeKce. B mporecce ypokoB XMMHM IIyXue OOydarolIuecs JOJIKHBI
OBJIAJIETh YMEHHUSAMH, CBA3aHHBIMU C MPOBEIACHUEM MPOCTEUIINX XMMHUYECKUX Olepalui
(HarpeBaHUE B IIJJaMEHU CIMPTOBKH, PAaCTBOPEHHME TBEPABIX BEILECTB, OTCTaMBaHUE,
¢mIbTpOBaHuE U Ap.); C PaCIO3HABAaHHEM BEIECTB HA OCHOBE XapaKTEPHBIX IS HUX Ka-
YECTBEHHBIX PEAKIMW; ¢ IPUTOTOBIEHUEM PAaCTBOPOB PA3JIMYHON KOHLIEHTpAUUU U [Ip.
OnHO U3 BaXKHBIX 3BEHBEB B PEAIM3aLMU CBS3M TEOPUHU C NPAKTHKON — pa3BUTHUE Y IIIy-
XUX OOyYarOUIMXCSl CHOCOOHOCTH MPOU3BOAMTH MPOCTEHIINE XUMUYECKHE PACUETHI I10
(dopmynaM U ypaBHEHUSIM XUMUYECKUX peakLnil.

B cootBeTcTBUU C npunyunom pazeusarouieco ooyuenus Tpedyercs odbecreunBaTh
CTaHOBJICHHE MO3HABATEIBHBIX CIIOCOOHOCTEH TIyXHX 00ydYaloIuXcs, yIpaBICHUE TeM-
aMU U COAEPKAHUEM MX XMMHUYECKOIO Pa3BUTHA 33 CYET COOTBETCTBYIOIMX BO3AEHCT-
BUN U cOOMIOACHUS psAjia yclIoBHM. B wacTHOCTH, cienyeT cTpouTh mpoluecc 00ydeHus
XMMHUHM Ha TOCHUJIBHOM YPOBHE IIPHM OJHOBPEMEHHOM CTHMYJIMPOBAHUU MBICIUTEIBHON
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AKTUBHOCTHU 00ydJaroniuxcs, OpMUPOBAHUH YMEHHI OOBSICHATh U TIPOTHO3UPOBATH KOH-
KpeTHbIe XUMUYeCKUe (aKTbl, O0yUYEHUHU BBIJCICHUIO CYTH TEOPETHUECKHUX MOJIOKECHHIA.
B nanHOI CBsI3M clleIyeT Ha XUMUYECKOM MaTepuaje 00eCreunBaTh OBIIAJICHUE TITyXUMU
oOyyaromumucs npuémMaMyd YMCTBEHHBIX JCUCTBUIN: aOCTparupoBaHUEM, CPABHEHUEM,
00o06menneM. /lanubpie mpUEMBI MPECTABISIIOT COOOW CPEICTBO Pa3BUTHUS U AKTHBHU3A-
[[UU TI03HABATEIBHON JeATENbHOCTH oOy4aromuxcs. Kpome Toro, Kk yucity Takux CpescTB
OTHOCSITCSI BUJIbI I€SITEIbHOCTH, CBSI3AHHBIE:

— C BBINOJHEHHUEM HH(POPMAIMOHHO-JIOTHYECKUX YIPAKHEHUNW W Pa3HbIX BHUJIOB
CaMOCTOSITEIBHBIX PA00T (C YUeOHUKOM, CTIPABOYHON JTUTEPATYpPOit);

— C PEILEHHEM U COCTaBJIICHUEM 3a/a4 (MPEeXkK/e BCEro, UMEIOLIUX MPOU3BOJICTBEH-
HOE CO/IepKaHUE W TPEOYIONINX IKCIIEPUMEHTATBHOTO MTOATBEPIKICHUS );

— C BBINOJHEHUEM MPAKTUYECKUX U J1aDOpaTOPHBIX paboT;

— C MOJATrOTOBKOM JI0KJIa70B, pedepaToB, ¢ 0POPMICHHEM MATEPUAIOB SKCKYPCHUI;

— C U3TOTOBJICHUEM HATJISIHBIX IOCOOUIA, CTEHI0B, TPHUOOPOB, MOJIETICH.

B uucne TunoB 3agaHuil npeaycMaTpuBaeTCsl BHICOKMM yAENbHBIN BeC TaKuX, KO-
TOpbIe TPEOYIOT aKTUBHOTO MCIOJIb30BaHMUs CJIOBECHON peyHu.

llpunyun OdeamenbHOCMHO20 NOOX00AOTPAXKAET OCHOBHYIO HAMPABJICHHOCTH CO-
BPEMEHHOW CHUCTEMBI OOpa30BaHUS TIIYXHX OOYyYalOIIErocs, B KOTOPOH NeATEITHHOCTH
paccmaTpuBaeTcs Kak npoiecc (GOpMUpPOBaHUS 3HAHUHN, YMEHHUI U HaBBIKOB U KaK yCIO-
BUE, 00ecreunBarolnee KOpPPEeKIIMOHHO-PA3BUBAIOLIYIO HAIPaBICHHOCTh 00pa3oBaTellb-
HOTO mporiecca. Ocoboe MECTo B peanu3alui JAHHOTO MIPUHITUIA OTBOAUTCS MPEAMETHO-
MPAKTUYECKOW JESATENBHOCTH, KOTOpash paccCMaTpHUBAETCS KaK CPEACTBO KOPPEKIHMH U
KOMIIEHCAIIMU BCEX CTOPOH MCUXUKU IIYXOro 00y4arolerocs — B COOTBETCTBUU C TICH-
XOJIOTUYECKON TEOPUEN O NEATEIIbHOCTHOM JETEPMHUHALUH IICUXUKHU.

Ipunyun eouncmea obyuenuss Xumuu ¢ paseumuem Cl08eCHOU pedul Hepedesvlx
ACUXUYeCKUXx npoyeccog 00YCIOBIEH CTPYKTYpPOU HapyIlIeHHs, 0COOBIMU 00pa3oBaTelib-
HBIMH TOTPEOHOCTSAMHU TIYyXUX OOydarommxcs. B cOOTBETCTBHM C 3TUM B XOJ€ YPOKOB
TpeOyeTcsl yAenaTh BHUMaHue padoTe HaJl XUMHUYECKOW TEPMUHOJIOTHEH, PacIupsITh 3a-
nac MoJeJied U BapUAaHTOB BBICKA3bIBAHUN, COOTBETCTBYIOIIMX COJIEPKAHUIO Y4eOHOTO
Kypca. OBiiajieHue CIOBECHOW pPeYbl0 B XO0JI€ YPOKOB XUMHHU SIBJISIETCSI YCIOBUEM Jallb-
HEUIIEero U3y4eHus: 3TON JTUCLUUIUIMHBI, & TAKXKE OCBOCHUS IIMPOKOTO KPyra XMMHUYECKHUX
MTOHSITUM.

LlenenanpapnenHasi paboTa 1o pa3BUTHIO CIOBECHOW peyH (B YCTHOM M MUCHMEH-
HOU opMax), B TOM YHCIIE CITyXO3PUTEIBHOTO BOCIIPUATHS YCTHON pedH, peueBOTo CIIy-
Xa, TPOU3HOCUTEIHHON CTOPOHBI peuu (MPEexke BCEro, TEMaTUUECKOU U TEPMUHOJIOTYE-
CKOM JIEKCUKU Y4eOHOM AMCIMIUIMHBI U JIEKCUKU M0 OPraHU3aluu y4yeOHOU NesTeabHO-
CTH) MPELYCMATPHBACTCS Ha KAXkKIOM YPOKe™.

B npouecce ypokoB XMMHM TpeOyeTCs OJHOBPEMEHHO C Pa3BUTHEM CIIOBECHOMN
pedn 00ecTeunBaTh Pa3BUTHE Y TIIYXUX 00YJArONINXCS IPYTUX MICUXUYSCKUX MPOIIECCOB.
B wactHOCTH, mpeaycMaTpuBaeTcs pyKOBOJCTBO BHHUMAaHHEM OOYYaIOLIUXCS yepe3 Io-
CTaHOBKY M aHaJu3 y4eOHBIX 33/1a4, a TAK)KE COCPEIOTOUEHUE U MOepKaHne BHUMaHUS
3a CYET MPUBJICYCHUS! CPEICTB HATJISTHOCTH, JOCTYIHBIX MO CTPYKTYpE U COJEPKAHUIO
CJIOBECHBIX MHCTPYKIMH. PazButre mamsatu obecrneuynBaeTcs MOCPECTBOM COCTABIICHUS

’PaGoTa 10 PA3BHTHIO BOCIPHATHS M BOCIPOHM3BEICHHS YCTHOH Pedd He JOKHA HAPYIIATh ECTECTBEHHOTO XOJa
ypOKa, TPOBOJIUTCS HA JTarax 3aKperyieHUs] U MOBTOPeHUs1 y4eOHOTo MaTepHaia; B X0Je Ypoka obecrednBaeTcs
KOHTPOJIb 33 MPOU3HOLICHHUEM 00YyYalolINXCs, OOYKAEHHE K BHATHON M €CTECTBEHHOW PEYM C HCIOJIb30BAaHHEM
MIPUHSTBIX METOIUYECKUX MPUEMOB PabOThI, HA KAXKIOM YPOKe TpeaycMarpuBaercsi oHEeTHIECKas 3apsjiKa, KOTO-
past mpoBoasATcs He Oornee 3 -5 MUHYT.
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CXeM, aHaJln3a coiep Kanus Tabmun u ap. Pa3BuTre MblIieHns u ero onepanuid odecre-
YMBAETCS 32 CUET YCTAHOBJICHHS IMOCIECIOBATEIILHOCTH BBIIOJIHEHUS ICHCTBUH, TPUYUH-
HO-CJIEJICTBEHHBIX CBA3eil M np. B o0pa3oBarenbHO-KOPPEKIMOHHONW padoTe ciemyer
cenaTh aKIEHT Ha Pa3BUTHH Y OOYYaIOIIUXCS CIOBECHO-JIOTUYECKOTO MBIIIJICHHS, 0e3
94ero HEBO3MOJKHO IMOJHOIIEHHO PacCyXIaTh, NIENaTh BBIBOIbI, OCYIIECTBIIATh BBIIBUKE-
HHUE ¥ POBEPKY TUMNoTe3. B JaHHOH CBSA3M MpPOrpaMMHBIN MaTepHall JOJDKSH H3JIaraTbCs
YUUTENIEM SICHO, TTOCIIEIOBATENBHO, C BKIIOYCHHEM CHUCTEMbI apryMeHTOB. Baknast posib
B Pa3BUTUU y TIYXUX OOYYAIOIIUXCS CIOBECHO-JIOTUYECKOTO MBIIICHUS TTPUHAIICHKHUT
00CYXJICHHUIO U BBIBEACHHUIO (POPMYIT, MOJICTHPOBAHHIO MPAKTUIECKHUX 337124 C TIOMOIIBIO
¢dbopmyI, BEINOTHEHHUIO BBIYUCICHUH U JIP.

B cootBercTBUM ¢ npunyunom unmencugurayuu peyesoco odoujeHus (KOMMYHH-
KaTUBHOCTH) TPeOyeTCsl CO3/laHie Ha YPOKaX XMMHUHU CUTyalluid pedeBoro oomeHus. s
3TOTO, KaKk W Ha 3tane HOO, Ba)XHO MpPaKTUKOBATh pa3iuyHbie GopMbl paboThl 00yYaro-
MIUXCS: TTapaMu, OpUragamMu u JIp., 4TO MO3BOJIIET OCYIIECTBISATh KOMMYHUKAaTUBHOCTD
y4eOHOro mMarepuajia ¥ caMoil OpraHM3aluy padOThl HA YPOKE, aKTUBU3UPOBATH TEPMHU-
HOJIOTHYECKUW CIIOBapbh, COBEPIIEHCTBOBATh y TIYXUX OOYYaIONMMXCS YMEHUS JTOKa3bl-
BaTh, PACCyXJIaTh, (GOPMYIUPOBATH BBIBOJBI, M3BJIEKATh M aHAIM3UPOBATH HH(DOPMALIHIO
XUMHYECKOTO COJIEPIKaHUSI.

«XUMUSD» OTHOCUTCS K YUCITY YIEOHBIX AUCIUIUIMH, IO KOTOPOH MOXET OCYIIECT-
BJISITHCSL BBITIOJTHCHHE WTOTOBOW WHAMBHIYAJILHOW MPOEKTHOW paboThl. BBIOOp TembI
MPOEKTa OCYIIECTBIISETCS C YUETOM JIMYHOCTHBIX MPEANOYTEHUH U BO3MOKHOCTEH Kax-
JI0T0 TIIyXoro oOywaromierocs. OMBIT MPOEKTHON NEATENBHOCTH OyIeT TOJe3eH Kak B
y4eOHOM TIpoIiecce, TaK U B COIMATbHON MPAKTHKE.

B mpornecce 006pazoBaTebHO-KOPPEKIIMOHHON PaOOThI MOTYT OBITh HCIIOJIb30BaHBI
U(PPOBBIE TEXHOJIOTHH, K KOTOPBIM OTHOCAT WH()OPMAITMOHHO-00pa30BaTeIbHBIE CPE/IbI,
AIIEKTPOHHBIA 00pa30BaTENbHBIA PECYpC, NUCTAHIIMOHHBIE 00pa3oBaTeIbHbIE TEXHOJIO-
T'HH, JIEKTPOHHOE 00yUeHHUE C TIOMOIIBIO MHTEPHETA  MYJIbTUMEIHA.

[IpenmytiecTBaMu HMCTIONB30BaHUSA LHU(POBBIX TEXHOJOTHA B 00pa30BaTENbHO-
peadMIMTAllMOHHOM TIpOIlecce SIBIISIOTCS JTOCTYITHOCTh, BapUAaTHBHOCThH, HATJISTHOCTD
oOyueHus, oOpaTHAsE CBSI3b YUYHUTENSl C OOYYArOIIUMUCS, MTOCTPOCHUE WHIMBHIYaTbHOU
TPAaeKTOPUU W3YUYEeHHUs YIeOHOTO MaTrepuaia, O0ydeHHe ¢ MPUMEHEHHEM HHTEIICKTYyalb-
HBIX CHCTEM MOJICPKKH (71 ajanTtanuy yaeOHOro Marepuaia K 0coObIM 00pa3oBaTeib-
HBIM MOTpPeOHOCTAM oOyuaromuxcs). Opranuzaius o0y4eHHs] Ha OCHOBE ITU(POBBIX TEX-
HOJIOTHI TI03BOJIIET AKTUBU3UPOBATH KOMIICHCATOPHBICE MEXaHWU3MBI OO0YYaroIIUXCs,
OCYILECTBIISITh 00pa30BaTEIbHO-PEaOUINTAMOHHBIN TPOIIECC HA OCHOBE MOJIUCEHCOPHO-
IO MOX0/1a K IPEOI0JICHNI0 BTOPUYHBIX HAPYIICHUH B pa3BUTHH.

[{udpoBbie TEXHOIOTUH MOTYT MCIIOJIB30BATHCS B Pa3IUMYHBIX BapHUAIlUAX: B BUJC
MYJIbTUMEIUNHBIX MPE3EHTAIN, KaK y4eOHUK U pabouasi TeTpaab, B KAUeCTBE CIOBaps
WIN CIIPABOYHUKA C YU€OHBIMHU BHICOPHIbMAaMU, KaK TPEHAXKEDP IS 3aKPETIICHUS] HOBBIX
3HAaHUH WK B BUJIC IPAKTUYECKOTO MTOCOOMS.

HNudopmarmonHo-o0pa3oBarenbHas cpeia 00pa3oBaTeIbHOTO YUPEKICHUs, opra-
HU30BaHHAS C UCTIOIH30BAHUEM IIU(PPOBBIX TEXHOJIOTHH, OHKHA 00€CIeunBaTh:

— MH(POPMAITMOHHO-METOIUYECKYIO TOIJEPKKY 00pa3oBaTeabHOr0 IMpoiecca ¢
y4€TOM 0COOBIX 00pa30BaTEIBHBIX MOTPEOHOCTEH 00YJAOIINXCS C HAPYIIEHUEM CITyXa;

— IUTaHUPOBAaHUE 00Pa30BATEIBHOTO MPOIIECCa U €r0 PECYpPCHOTO OOeCTeYeHHs B
COOTBETCTBUU C (PeJIepalTbHBIMU TPEOOBAHUSIMU OCHOBHOTO OOIIET0 00pa30BaHMS;



— MOHHUTOPHHT U (PUKCAIMIO XOJa B PE3yIhbTaTOB 00pa30BaTEILHOTO TpOoIecca s
OTCJIC)KUBAHUS TUHAMHUKH YCBOCHHS Y4eOHOTO Marepraia o0ydaronuMucs ¢ HapylIeHu-
€M cITyXa;

— y4€T CaHMTAPHO-3IUIEMHOIOTHYECKUX TPeOOBaHUN NpU OOYyYEHUH HIKOJIbHU-
KOB C OTPaHMYEHHBIMU BO3MOYKHOCTSIMH 37I0POBbsI (C HAPYIICHUSIMH CITyXa);

— COBpEMEHHBIC MPOIIeTypPhl CO3/IaHus, MTOMCKa, cOopa, aHanu3a, 00paboTKu, Xpa-
HEHUsSI ¥ IPEJCTABICHUS HHPOPMAIINN;

— MUCTAHIIMOHHOE B3aMMOJICHCTBHE BCEX YYAaCTHUKOB 00pa30BaTEIBHOTO MPOIIeC-
ca (oOyyaromuxcsi ¢ HapylIGHHEM cllyXa, UX POIUTeNiel (3aKOHHBIX IMPEICTaBUTEINCH),
NeTarOTMYeCKUX paOOTHUKOB, OPTaHOB yMHpaBieHUs B cepe oOpa3oBaHusi, 0OIIECTBEH-
HOCTH), B TOM YHCJIE TIPU PeaTH3aliy JUCTAaHIIMOHHOTO 00pa30BaHUsI.

B pesynbrare mcronb3oBaHus MU(PPOBBIX TEXHOJOTUH B 00pa3oBaTEILHOM IIPO-
1ecce yoOydJarmuxcs ¢ HapylieHHEeM ciiyXxa (OpPMHPYIOTCS YeThIpe BHUAA IHPPOBOH
KOMIIETEHTHOCTH:

*nH()OPMAaIMOHHAS U MEIMAKOMIIETEHTHOCTh (CIIOCOOHOCTh paboTaTh ¢ pa3HBIMU
M (POBBEIMU pecypcamiu),

*KOMMYHHKATHBHAs (CIIOCOOHOCTH B3aMMOAEHCTBOBATH OCPEICTBOM OJIOTOB, (o-
PYMOB, 4aToB U Jp.),

*TeXHHUYECKasi (CITOCOOHOCTh MCIOJIB30BaTh TEXHHUUYECKUE W TPOTPAMMHEBIE CpEll-
CTBa),

*roTpeduTeNbCKast (CIOCOOHOCTh pemIaTh ¢ MOMOIIBI0 HHU(POBBIX YCTPOHCTB U
WHTEpPHETA Pa3InyHbIe 00pa30BaTEIbHbIC 3a/1a4H ).

JlaGopaTopHbI€ OIBITEI MOTYT OBITh 3aMEHEHBI BUPTYAJIbHBIMH, JIUOO JEMOHCTpA-
musivMu. Pacnipenenenne marepuana mo y4eOHBIM YETBEPTSAM yUUTENb OCYIIECTBIISIET ca-
MOCTOSITETTFHO — C y4ETOM CTENEHH CIOKHOCTH MPOrPAaMMHBIX TEM, a TAaKXKe MO3HaBa-
TEJIHBIX BO3MOYKHOCTEH, 00YJAIOIIUXCS ¢ HAPYIIEHUEM CITyXa.

B nauane 9,10 xiraccoB MpoBOAUTCS TOBTOPEHHUE NIPOIIEHHOTO MaTepHara.

OcoOeHHOCTh Kypca XHMHUU COCTOMT B TOM, UYTO JJISi €T0 OCBOEHHS IIKOJIbHUKU
JOJDKHBI 00J1a/1aTh HE TOJILKO OMPEISIEHHBIM 3allacoOM MPEIBAPUTEIbHBIX €CTECTBECHHO-
HAYYHBIX 3HAHUH, HO ¥ JOCTATOYHO XOPOIIO PAa3BUTHIM a0CTPAKTHBIM MBIIICHUEM. DTO
SIBJIICTCS TJIABHOW MPUYMHOM TOTO, YTO B y4€OHOM IUTAHE 3TOT MPEAMET MOSBISIETCS 10~
CIIEJTHUM B PSITy €CTECTBEHHO-HAYYHBIX JUCIIUILINH.

3.0nucanue MecTa npeaMera B y4eOHOM IJIaHe
YaebHblii mpeaMeT «XUMHUS» BXOAUT B IpeaMeTHyro obnacts «EcTecTBeHHO-
Hay4Hbl€ MPEAMEThI» — Hapsy ¢ (PU3UKON U OMoJIorueil, sBIsAsACh 0053aTebHbIM.
VYuebHblil penMer «XUMHs ABISETCS OOLIMM AJisi 00Yy4aroIuXcsi ¢ HOpMaTHUB-
HBIM Pa3BUTHEM U C HAPYLIEHUSAMU CIIyXa.
Pacnipenenenue mporpaMMHOTO MaTepualia MO0 XHMHH OCYIIECTBIAETCS MO ydeo-
HbIM rogam. CopaeprkaHue ydyeOHOro mpeamera «XUMHA», NPEACTABICHHOE B pabodei
nporpamme, coorBerctsyer ®I'OC OO0
Pacnpenenenne yueOHBIX YacOB B HEIEIIO COOTBETCTBYET (peiepaTbHOMY YIeOHOMY
mwiany @AOIT OO0 mist rayxux 00ydaroImXcs.
VY4eOHbIH IUIaH HAa U3yYE€HUE XUMUHU B OCHOBHOM LIKOJIE OTBOAMT IO 2 y4yeOHBIX Ya-
ca B HeJIeNo B TeueHue tpex jJeT — B 8-10 kiaccax; Bcero 204 yaca.
Pacripenenenue yacoB 1o temMaM pabouedl mporpaMmbl JaHO OPUEHTHPOBOYHO.
VYuurenb MOXET U3MEHSTh €ro B Ipejaenax I'oJA0BOM CyMMbl YacOB B 3aBUCHUMOCTH OT
KOHTHHI'€HTa JAaHHOT'O Kjacca.



Pacnpenenenue yueOHbIX 4acoB MO KIaccaM.

KonnuecTBO 9acoB 110 Kjiaccam
Knaccer B HEJICITIO B I'OJl
8 KJacc 2 68
9 xmacc 2 68
10 xmacc 2 68
Bceero 6 204

4.1leHHOCTHBIEC OPMEHTHPHI COAEPKAHUS Y1eOHOro npeaMera « XHMHUS»
LleHHOCTHBIE OpPUEHTHPBI Kypca XMMHM B OCHOBHOHM IIKOJE ONpPEesIoTCs

crnenu@uKoi XMMHUK Kak Hayku. [IoHATHE «1IEHHOCTN» BKIIIOYAET €IMHCTBO OOBEKTUBHO-
ro (caM OOBEKT) U CYOBEKTUBHOTO (OTHOIICHHE CYObEKTa K 00BEKTY), IOATOMY B Kade-
CTBE IIEHHOCTHBIX OPHUEHTHPOB XMMHUYECKOTO OOpa30BaHUS BBICTYMAIOT OOBEKTHI, U3Y-
YyaeMble B Kypce XMMHUH, K KOTOPOMY y 00ydaromuxcst (GOpMUPYETCsl LIEHHOCTHOE OTHO-
menue. [Tpu 3ToM Benyllyro pojb UrparoT MO3HABATENIbHbIE [IEHHOCTH, TAK KaK JaHHBIN
y4€eOHBI ITpeIMET BXOJIUT B IPYIITY IIPEAMETOB O3HABATEIBHOIO LIUKJIA, [J1aBHAs LIEJb
KOTOPBIX 3aKJIIOYAETCS B U3YUEHUH IPUPO/IBL.

OcHOBY NO3HaBaTEIbHBIX IEHHOCTEH COCTABIISIIOT HAYYHbIC 3HAHUS, HAYYHBIE Me-
TOJIbI TIO3HAHUS, @ IICHHOCTHBIE OPUEHTANH, (POpMUpPYEMBbIE Y 00yJarOmuXCs B MPOLEC-
C€ U3YYEHUS XUMUH, POSBISIOTCS:

. B IIPU3HAHUH [IEHHOCTH HAYYHOTO 3HAHMUSI, €r0 MPAKTUUECKOM 3HAUUMOCTH,
JIOCTOBEPHOCTH;

. B IICHHOCTH XMMHMUYECKUX METOJIOB MCCIICIOBAHUS KUBOW U HEKUBOU IMPHU-
POJIBL;

. B TIOHUMaHUU CJIOKHOCTU U MPOTHBOPEYMBOCTH CaMOTO TMpoliecca Mo3Ha-

HUS KaK U3BEYHOTO cTpemiieHus K Mcrtune.

B kaudecTBe 00BEKTOB IIEHHOCTEH TpyAa W ObITAa BHICTYHAIOT TBOPYECKAs CO-
3ujaTeNbHas JesTeIbHOCTh, 3J0POBbIH 00pa3 *U3HHU, a LIEHHOCTHbIE OPUEHTALUU CO-
NepKaHUs Kypca XMMHUH MOTYT PacCMaTpUBATHCS Kak (DOpMUPOBaHUE:

. YBOXHUTEIBHOTO OTHOIICHHS K CO3UIATEeILHOM, TBOPUECKON JESTEIBHOCTH;

. TIOHUMaHUS HEOOXOIMMOCTH 37I0POBOTO 00pasa KU3HHU;

. noTpeOHOCTH B O€3YyCIIOBHOM BBINIOJIHEHUH TPABUIJI OE30MAaCHOTO HCIOJb-
30BaHMUS BEIIECTB B MOBCEIHEBHOW KU3HH,

. CO3HATEJIBHOTO BBIOOpa OyayIieit mpodecCuOHAIBHON IeITeTbHOCTH.

Kypc xumuun oOnamaer BO3ZMOXKHOCTAMH JUIsl (POPMUPOBAHMUS KOMMYHHUKA-
TUBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIOT MPOIIECC OOIICHMSI, TPAMOTHAS peYb, a
[IEHHOCTHBIE OPUEHTALIMY HAPABJICHbI HA BOCIIUTAHUE Y YUalllUXCS:

° IMPaBUJIbHOI'O UCITOJIb30BAHUA XUMHYECKOU TCPMHUHOJIOTHUH U CUMBOJIMKH,

° HOTpe6HOCTI/I BCCTU AHAJIOT, BBICIIYHIMBATb MHCHHUC OIIIIOHCHTA, Y4aCTBO-
BaTb B ITUCKYCCUM;

° CIIOCOOHOCTH OTKPBITO BBIpAXaTb WU ApTYMCHTHPOBAHHO OTCTaMBATH CBOIO

TOYKY 3pEHHUS.

VY4aeOHbli mpenMeT «XuMHS», B COIEPKaHUU KOTOPOTO BEIYIIUM KOMIIOHEHTOM
SBIISIIOTCS HAYYHBIC 3HAHUS U HAYYHBIE METOBI IO3HAHUSA, TTO3BOJISIET HE TOJIBKO (HOpMU-
pOBAaTh y ydamuxcs LEJI0CTHYI0 KapTUHY MUPA, HO U MPOOYXAAaTh y HUX IMOLMOHAIBHO-
LIEHHOCTHOE OTHOILIEHHE K M3y4yaeMOMY Marepuaily, co3faBaTh YCIOBHS JUIsl (OPMHUPO-
BaHUsl CUCTEMBI LIEHHOCTEH, ONPENEAIOIEN TOTOBHOCTh: BBIOMPATh ONPEIEICHHYIO Ha-



MPaBJIECHHOCTh JIEUCTBUM; JIEMCTBOBATH ONMpPEEICHHBIM 00pa3oM; OLIEHUBATH CBOM JEH-
CTBUS U ACUCTBUS IPYTUX JIFOJEH IO ONPEIEICHHBIM LIEHHOCTHBIM KPUTEPHSM.

OCHOBHBIM PE3yJbTaTOM [M03HABATEIBLHOIO OTHOLIEHUSI K MUPY B KYJbType SIBIISI-
€TCsl YCTAHOBJIEHUE CMbICIA M 3HAYEHUS COJEP)KAHMUSI OOBEKTOB M SIBJICHUH IPUPOJIBI.
Taxum oOpa3om, no3HaBaTenbHas QYHKIMS y4eOHOro npeaMera « XuMus 3aKiIodaeTcs
B CIIOCOOHOCTH €ro COJep’KaHusl KOHILEHTPUPOBATh B ce0e KaK 3HAHUS O BELIECTBAX U
XUMUYECKUX ABJIICHUAX, TAK Y ITO3HABATEIIbHBIE [ICHHOCTH:

OTHOIICHHUS K:

XMMHMYECKUM 3HaHUAM KaK OJJHOMY M3 KOMIIOHEHTOB KYJIBTYpPbI YEJIOBEKa HAPALY
C ApYI'MMH €CTECTBEHHOHAYYHBIMHU 3HAHUSAMH, €INHON Pa3BUBAIOILEHUCS CUCTEME;

OKPY’KaIOIIEMy MUPY KaK MAPY BELIECTB U MPOUCXOIAIINX C HUMU SIBJIICHMIA;

MO03HABATEIbHON EATEIbHOCTH (KaK TEOPETHUECKOM, TaK M SKCIIEPUMEHTAIbHOM)
KaK UCTOYHMKY 3HaHUII;

ITOHUMAaHHS:

O00BEKTUBHOCTH U JJOCTOBEPHOCTH 3HAHHUM O BEIECTBaX U MPOUCXOJALINX ¢ HUMU
SBJICHUSX;

CJIO)KHOCTH U OECKOHEYHOCTH MpoIiecca No3HaHU (Ha IPUMEPE UCTOPUN XUMUYE-
CKUX OTKPBITHH);

JeUCTBUS 3aKOHOB NPUPOJAbI U HEOOXOAMMOCTH MX YydeTa BO Bcex cdepax Jaes-
TEIBHOCTHU YEJIOBEKA;

3HAYeHHUS XUMHUYECKUX 3HAHUH IS peIeHHs III00aIbHBIX MPo0IeM YeIoBeYecTBa
(9HEpreTHYEeCcKOM, ChIpbEBOM, MPOJOBOIBCTBEHHOM, 3/10pOBbS U JOJITOJETHS YEIOBEKa,
TEXHOJIOTUYECKUX aBapuil, II100aIbHOM SKOJIOTHUH U JIp.);

BaKHOCTH HAy4YHBIX METOJOB MO3HaHMs (HAOJIOJEHUs, MOAEINPOBAHUS, DKCIIE-
PUMEHTA U Jp.) MUPA BEILECTB U PEAKIUI.

Pacmmpenue cdep yenoBeueckoil 1eATENbHOCTH B COBPEMEHHOM COLIMYME HEU3-
OeXHO BiIeYeT 32 cO00M HEOOXOAUMOCTh (POPMHUPOBAHMS Y YUALIUXCS KYJIbTYpPbl TpyJla U
ObITa IPU U3y4eHUH JII0O0TO y4eOHOTO TpeMeTa, KOTOPOE HEBO3MOXKHO 0€3 BKIIOUECHHUS
COOTBETCTBYIOUIMX LIEHHOCTEH Tpyda U ObITaB cojepxkaHue ydeOHoro mpeamera «Xu-
MUS»:

OTHOILIEHHUS K:

TPYAOBOH NEATEIBHOCTH KAaK €CTECTBEHHOW (DPM3MYECKOW M HMHTEIUIEKTYaJbHOM
MOTPEeOHOCTH;

TPyLy Kak TBOPYECKOM JIEATEIbHOCTH, IO3BOJISIIOUICH NPUMEHATH 3HAHUSA Ha
IIPaKTHUKE;

MOHUMaHUS HEOOXOIUMOCTH:

ydeTa OTKPBITBIX U M3YyYEHHBIX 3aKOHOMEPHOCTEH, CBEJICHUI O BEIECTBAX M UX
IIPEBPALICHUAX B TPYIOBOM ACATEIBHOCTH;

MOJTHOW peanu3anui (PU3NIeCKUX M YMCTBEHHBIX BO3MOXKHOCTEW, 3HAaHUH, yMme-
HUI, cHOCOOHOCTEN IPU BBIIIOJIHEHUH KOHKPETHOTO BHJIA TPYIOBOW J€STEIbHOCTH;

COXpaHEHHs U MOJJIepKaHHUsI COOCTBEHHOTO 3/10POBbS U 3/10pPOBbsl OKPY>KAOLIUX,
B TOM YMCJIE INTAHUS C yYETOM COCTaBA U DHEPreTUYECKON LIEHHOCTH ITUIIH;

coOuto/ieHusT MpaBuil 0€30IaCHOIO HCIOJB30BAaHUS BEUIECTB (JIEKAPCTBEHHBIX
IpEenaparoB, CPEICTB OBITOBON XUMUH, NECTULIMIOB, FTOPIOYE-CMA30UYHbIX MaTepHaloB U
JIp.) B IOBCETHEBHOM KU3HH;

OCO3HAHUS JOCTMKCHUS JIMYHOTO yCIieXa B TPYAOBOW JIEATEIBHOCTH 33 CUET COO-
CTBEHHOM KOMIIETEHTHOCTH B COOTBETCTBUU C COLMAIBHBIMM CTAHJIAPTAMM M IIOCIIE-



JYIOIUM COLHMABHBIM 0I0OpEHHEM JOCTIKEHUH HAYKH XWMHUU M XUMHYECKOTO MPOU3-
BOJICTBA JIJIs1 pa3BUTHSI COBPEMEHHOI0 OOLIECTBA.

OnpIT 3MOIMOHAIBHO-IIEHHOCTHBIX OTHOIIEHHM, KOTOPBIN yYalluecs MOIydaroT
IpyU M3YYCHHH Kypca XMMHU B OCHOBHOHM MIKOJIE, CIIOCOOCTBYET BBICTPAWBAHUIO MMU
CBOEH )KU3HEHHOU TO3ULINH.

Conepxanue yd4eOHOro IpeMeTa BKIHYAEeT COBOKYMHOCTb HPABCTBEHHBIX IICH-
HOCTEMN:

OTHOILICHHUS K:

ceOe (OCO3HAaHHME COOCTBEHHOIO JIOCTOMHCTBA, YYBCTBO OOLIECTBEHHOIO [0JITra,
JUCHUIUIMHUPOBAHHOCTbD, YECTHOCTh U MPABJIUBOCTD, IPOCTOTA U CKPOMHOCTh, HETEPIH-
MOCTb K HECTIPAaBEAJIMBOCTH, IPU3HAHNE HEOOXOIMMOCTH CAMOCOBEPIIICHCTBOBAHMS);

APYTUM JIIOJAM (FYMaHU3M, B3aUMHOE YBAKEHUE MEXKY JIHOJbMH, TOBAPHUILECKas
B3aUMOIIOMOILb U TPeOOBATEIbHOCTD, KOJUIEKTUBU3M, 3a00Ta O APYTUX JIOSAX, aKTUBHOE
pearupoBaHue Ha cOOBITHA (penepaTbHOr0, PETHOHATBHOTO, MYHUIIUIAILHOTO YPOBHEH,
BBINOJIHEHUE OOIECTBEHHBIX TOPYYEHUH);

CBOEMY TpyAy (100pOCOBECTHOE, OTBETCTBEHHOE MCIIOJHEHHE CBOMX TPYIOBBIX U
y4eOHBIX 0053aHHOCTEH, Pa3BUTHE TBOPUYECKUX HA4Yal B TPYAOBOU JAEATEIHHOCTH, MPH-
3HaHHME Ba)KHOCTH CBOETO TPYJla U pPe3yJbTaTOB TPyAa APYIUX JIOAEH);

npupoje (0epexHoe OTHOILIEHHE K ee OOraTCTBY, HETEPINHUMOCTh K HapyLICHUSM
HKOJIOTUYECKUX HOPM M TpeOOBaHMi, HKOJOTMYECKH I'PAMOTHOE OTHOILLIEHHE K COXpaHe-
HUIO THIPOC(EpPbI, aTMOC(EpHI, MOYBBI, OMOCHEPhI, YEIOBEYECKOTO OpraHU3Ma; OlEHKa
NeMCTBUSA BOIPEKH 3aKOHaM INPUPOAbI, NPUBOASNIAS K BO3HUKHOBEHHUIO II0OAJIbHBIX
po0JeM);

MOHUMAaHUS HEOOXOIUMOCTH:

YBaXKUTEJIIBHOTO OTHOILEHUS K JIOCTH/KEHUSM OTEUECTBEHHOM HAyKH, HUCCIEI0Ba-
TEJIbCKOM I€ATENbHOCTH POCCUNCKUX YUYEHBIX XUMUKOB (MTaTPUOTHUECKHUE UYBCTBA).

OO0pa3zoBanue npecTaBieHui, (GOpMUPOBAHUE MOHATUNA B O0OYYEHUH XUMUU IIPO-
UCXOJUT B MPOLECCE KOMMYHUKALIUU C UCIIOJIb30BAHUEM HE TOJIBKO €CTECTBEHHOTO SA3bI-
Ka, HO U XMMHMYECKUX 3HAKOB, (pOpMyI, ypaBHEHUN XMUMUYECKHX peakiuii, 0003Havaro-
IIUX 3TH BEUIECTBA U SBJEHUS, T.€. XUMHUYECKOIo s3blka. Takum oOpa3oM, ydeOHbIH
npeaMer «XuMus» uMeeT OOJIbIINe BO3MOXHOCTH s (OPMUPOBAHUS y YUAILTUXCS
KOMMYHHUKaTUBHBIXLIECHHOCTEH:

HEraTUBHOI'O OTHOILLEHUS K:

HapyILIEHUIO HOPM $I3bIKa (€CTECTBEHHOIO0 M XMMHMUYECKOr0) B Pa3HbIX MCTOYHHKAX
uHpopmanmu (ureparypa, CMU, UnTtepuer);

3aCOPEHMIO PEUH;

MOHUMaHUS HEOOXOIUMOCTH:

MPUHATHS Pa3IMYHBIX CPEJICTB U NIPUEMOB KOMMYHHUKALIUH;

noJy4eHust HH(pOpMauy U3 pa3InIHbIX HCTOYHHUKOB;

apryMEeHTUPOBAaHHON, KPUTUYECKON OLEHKHM MH(POpPMALMHU, MOITYYEHHOH u3 pas-
JIMYHBIX HCTOYHHUKOB;

COOOIIeHNS TOYHOW U JTOCTOBEPHON MH(OPMAIIHH;

SCHOCTH, JOCTYITHOCTH, JIOTMYHOCTU B 3aBUCUMOCTHU OT LI€JIH, IIOJIHOTBI WJIN KpaT-
KOCTH U3JI0’KEeHUsI UHopMaLuy;

CTpEMIICHUS TTOHITH CMBICII OOpAIIEHHOW K YeNOBEeKY peud (YCTHON M MUCHMEH-
HOI1);
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BEJICHUs Juajiora Jyisl BBIABICHHUS Pa3HBIX TOUYEK 3PEHHS HA PACCMATPUBAEMYIO
UH(OPMALINIO, BBIPAKEHUS JIMYHBIX OLEHOK M CYKJEHUMH, MPUHSATUS BBIBOJA, KOTOPHIN
dbopMupyeTcs B Mporecce KOMMYHUKAIIHH,

MPEIBSBICHUS CBHUJIETEIHCTB CBOCH KOMIIETEHTHOCTH M KBAIH(HUKAIUU IO pac-
CMaTpUBaeMOMY BOTIPOCY;

YBKECHUSI, TPUHATUSA, MOJACPKKUA CYHIECTBYIOIIUX TPaJAULUA M OOHIMX HOPM
sI3bIKA (€CTECTBEHHOTO U XMMUYECKOTI0);

CTpEMJICHUS] TOBOPUTD, UCIOJIb3YS M3ydaeMble XUMHUUYECKHE TEPMUHBI U TTOHSTHS,
HOMEHKJIATYPY HEOPTaHWYECKUX M OPraHUYECKUX BEIIECTB, CUMBOJIBI, (POPMYIIBI, MOJIE-
KYJISIpHBbIE U MIOHHbBIEC YPABHEHUS PEaKIIUH.

Jliis popMupoOBaHus AYXOBHOW JIMYHOCTHU TMPEXKJIEC BCETO HEOOXOIMMO Pa3BUBATH
ACTETUYECKOE OTHOIIEHUE YeJOBeKa K JIeUCTBUTEILHOCTH, TBOPUYECTBO U COTBOPUYECTBO
IpU BOCIPHUSTUU ICTETUYECKUX SIBJICHUH, KOTOPHIMU B KypC€ XMMHH MOTYT CIYXKHUTh:
npupoja (MUHEpasbl); U3/IENHUs, U3rOTABIMBAEMbIC YEJIOBEKOM U3 PA3JIMUHbBIX BEIIECTB U
MaTepuaoB (IOBEJIMPHBIC YKPALIEHUS, TAMITHUKU apXUTEKTYPhI U T. [.). XUMUS 1103BO-
JSeT TaKke POpMUPOBATH MOTPEOHOCTD

YeJIOBEKa B KPAcoOTe U JIEATEIIbHOCTH 10 3aKOHAM KPaCOTHI, T. €.

ACTETUYECKUE LICHHOCTH:

MO3UTUBHOE YYBCTBEHHO-IICHHOCTHOE OTHOIIIEHHUE K:

OKpyXaroiemMy Mupy (Kpacorta, COBEpIIEHCTBO U TapMOHHUS OKpYXKaloueil mpupo-
JIbI ¥ KOCMOCa B IIEJIOM);

MPUPOJAHOMY MUPY BEIIECTB M MX MPEBpAIICHU HE TOJBKO C TOUKH 3pEHHUs IO0-
TpeOuTens, a Kak K HICTOYHUKY MPEKPacHOr0, TApMOHUYHOTO, KPaCUBOI0, MO JUHHSIOIIE-
rocst 3aKOHOMEPHOCTSIM, MPOMOPLIMOHAIBHOTO (HAa MPUMEPE B3aUMOCBSI3U CTPOCHHS U
CBOMCTB aTOMOB U BEILIECTB);

BBINIOJIHEHUIO YYEOHBIX 3a/lay KaK K IPOIECcCY, JOCTaBIAIOIIEMY 3CTETHYECKOE
YIIOBOJIbCTBHE (KPACUBOE, U3SIIIHOE PELICHUE WM JI0KA3aTeIbCTBO, MPOCTOTA, B OCHOBE
KOTOPOU JICKUT TApMOHUS );

MOHUMaHHe HEOOXOAUMOCTH:

M300pa)KeHUs UCTUHBI, Hay4YHbIX 3HAHUW B UYyBCTBEHHOH (opme (Hampumep, B
MPOU3BEICHUSIX UCKYCCTBA, MOCBSIICHHBIX HAYYHBIM OTKPBITUSIM, YYEHBIM, BELIECTBAM U
WX MPEBPAILLICHUIM);

OPUHSITHS TPAaru4ecKoro Kak ApaMaTuyeckoil (Gopmbl BeIpakeHUs] KOHPIUKTA He-
OPUMHPUMBIX MTPOTUBOIONIOKHOCTEH, UX CTOJIKHOBEHHS (HA MPUMEpPE BBIJAIOLIUXCS Ha-
YYHBIX OTKPBITHI, KOH(QINKTA YyBCTBA W JIOJITa, OOMIECTBA U JIMYHOCTH, PEATHHOCTH U
ujeana).

Takum oOpazom, cojep:kaHrue Kypca XUMUU OCHOBHOM IIIKOJIBI TO3BOJISIET cop-
MHUPOBATh Yy y4allIUXCA HE TOJBKO MO3HABATENIbHBIE [IEHHOCTH, HO U APYrUe KOMIIOHEHTbI
CUCTEMBI IIEHHOCTEH: Tpy/1a U ObITa, KOMMYHUKATHBHBIC, HPABCTBEHHBIC, ICTETHUCCKHE.

5. JInuHOCTHBIE, MeTANIPEIMETHBIE U MPeIMETHbIE Pe3yJIbTATHI 0CBOCHUS yuel-
HOI0 MpeaMeTa
B cootBerctBum ¢ TpedoBanusmMu ®I'OC OOO B cocTaBe MpeAMETHBIX pe3yJibTa-
TOB 10 OCBOEHHIO 0053aTE€IBHOTO COJAEpKAHUS, YCTAHOBIEHHOTO ISl JAHHOW yueOHOU
JTUCUHUTUIAHBI, BBIICISIOTCS:
— OCBOEHHBIE OOYYalOlIMMUCS HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JNEHCTBUIA,
cnenuuyeckue A MpeAMETHON 001acTu « XuMuUs»,
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— BUJbI JEATENBHOCTH IO MOJIYyYEHUIO HOBOTO 3HAHUS, €r0 UHTEPIPETALNH (C yué-
TOM pPEYEBBIX U MO3HABATEJIbHBIX BO3MOXKHOCTEH IIIyXux oOydarommxcs), mpeoodpa3oBa-
HUIO ¥ IPUMEHEHUIO B PA3INYHBIX YI€OHBIX U HOBBIX CUTYALUAX.

OnpeneneHue NpeAMETHBIX PE3YJIbTATOB, CBA3AHHBIX C XapaKTEPUCTUKOM, omuca-
HUEM, UHTEpIpeTalueil 1 T.1. U3y4aeMbIlX 0ObEKTOB, SIBICHHM, C KPUTUYECKUM OTHOIIIE-
HUEM K TICEeBIOHAYYHOU MHPOPMAIIMU MPOY. OCYIIECTBISAETCSA C y4ETOM OCOOBIX 00pa3o-
BaTENIbHBIX TMOTPEOHOCTEH M PEUYEBBIX BO3MOXHOCTEH, OOYHYaIOUIMXCS C HApYIICHHEM
ciyxa.

[IpenmeTHbIE pe3yNbTaThl IO TEMATHUYECKUM pa3eiaM/MOIyIIM UACHTUYHBI TEM,
koTopsle npeactasieHbl Bo PI'OC OO0, oaHako ux pacnpeeneHue mo Kiaccam ocylie-
CTBJISIETCS C YUETOM NEpepacipeiesIeHUsl IPOrpaMMHOI0 MaTepuaia o rojaaM o0ydeHus
B CBSI3M MPOJIOHTAIIMEN CPOKOB monyueHus oopazoBanus mo AOOIT OOO0.

JIMYHOCTHBIE PE3YIbTAThI

JImaHOCTHBIE Pe3yabTaThl OCBOCHHSI MPOTPaMMbI OCHOBHOTO 00IIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOA€ OOy4eHHs] XUMHUU B €AMHCTBE yu4eOHOM M BOCHHUTATEIBHOU Jes-
TeabHOCTH OpraHu3aluu B COOTBETCTBHM C TPAaJWLHUOHHBIMU POCCHUMCKMMHU COIMO-
KYJIbTYPHBIMU M JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, HPHUHSATHIMU B OOIIECTBE
NpaBUJIAMH ¥ HOPMaMU MOBEICHUS U CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMO-
Pa3BUTHS U COL[UANTM3AIUU O0YUYaOIINXCS.

JIMYHOCTHBIE PE3YNIbTATHI OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHUCJIE€ B YACTH:

v' TIaTpHOTHYECKOTO BOCIIHTAHUSI

1) LIEHHOCTHOIO OTHOLIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
Hay4YHOMY HACJIEJINIO0, IOHUMaHUsI 3HAYCHHS] XUMUYECKOW HAyKU B )KU3HU COBPEMEHHO-
ro o0ImecTBa, CioCOOHOCTH BIIAAETh JOCTOBEPHONW MH(pOpPMAIHEH O MepPeIOBBIX TOCTHU-
KEHUSAX U OTKPBITUSX MUPOBOM U OTE€UECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTU B HAY4-
HBIX 3HaHUAX 00 yCTpPOICTBE MHUpa U OOIIECTBA;

v' T'pak1aHCKOro BOCIIMTAHHS
2) MPEACTABIIEHNS O COLMAIBHBIX HOPMAaX M IPaBUJIAX MEXINYHOCTHBIX OTHOILEHUN B
KOJUIEKTHBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOLIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEA0BATENBCKOM, TBOPUECKON M APYTUMX BUJAX AEATEIbHOCTH; TOTOBHOCTH K Pa3HO
00pa3HON COBMECTHOM NIEATEIILHOCTU MPHU BBHITIOJHEHUH yYeOHBIX, TO3HABATEIBHBIX 3a-
J1a4, BBIIIOJHEHUU XUMHUYECKUX 3KCIEPUMEHTOB, CO3JaHUM YYEOHBIX MIPOEKTOB, CTPEM-
JeHUs] K B3aMMOINIOHUMAHMIO M B3aMMOIIOMOIIM B MpOIecce 3TON yueOHOU IedaTenbHO-
CTH; TOTOBHOCTH OIICHUBATh CBOE MOBEJCHUE U MOCTYIIKH CBOMX TOBAapUUIEH € MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI ITOCIIEICTBUM MTOCTYIIKOB;
v' 1leHHOCTH Hay4YHOTO TTO3HAHMS
MHUPOBO33PEHUECKUX MPEACTABICHUN O BEIIECTBE U XMMUYECKOW pEAKIUU, COOTBETCT-
BYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIISIFOIIMX OCHOBY JJI TIOHHU-
MaHMsI CYIIHOCTH HAYYHON KapTHHBI MHpA; MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEp-
HOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YEIOBEKA C IPUPOJHON Cpeloil, O pOIU XHU-
MUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;
1) TIO03HABaTEJIbHBIX MOTHBOB, HAIPABJIEHHBIX HA IOJIy4YEHHE HOBBIX 3HAHUU IO XH-
MUU, HEOOXOUMBIX Il 00bICHEHUS HA0II0aeMbIX MPOILIECCOB U SBJICHUN;

2) TO3HABaTEIbHOU, MHPOPMAITMOHHON M YUTATENIbCKON KYJIbTYpPbI, B TOM YHCIIE Ha-
BBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOHN JIUTEPATYpOH,
JOCTYIHBIMHA TEXHUYECKUMH CPEICTBAMHU HH(POPMAIIMOHHBIX TEXHOIOTHI;

3) uHTepeca K OOyYEHHUIO M MO3HAHUIO, JTF0O03HATETbHOCTH, TOTOBHOCTH U CIOCO0-
HOCTHU K caM000pa30BaHHUIO, MPOEKTHON U MCCIEI0BATENbCKOM e TENbHOCTH, K 0CO3-
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HAHHOMY BBIOOPY HAINIPABJICHHOCTH M YPOBHS O0yUEHUS B JaTbHEHUIIIEM;
v DOpMUPOBAHUSA KYJILTYPHI 310POBbsI

4) OCO3HaHUS IIEHHOCTH JXWU3HH, OTBETCTBEHHOT'O OTHOIICHHSI K CBOEMY 3JI0POBHIO,
YCTaHOBKH Ha 3JI0POBBIN 00pa3 KU3HU, OCO3HAHUS TOCIICACTBUIA ¥ HEMPHUSITHS BPESIHBIX
NpUBBIYCK (YIMOTpEeOJECHUs aJKOrojs, HAPKOTHUKOB, KYpPEHHS), HEOOXOIUMOCTH COOIIIO-
JIEHUS TIpaBuJl 0€30MaCHOCTH MPU OOpaIlIeHUH C XUMUYECKUMH BEIIECTBAMH B OBITY U
peanbHON KU3HU;

v TpymoBOro BOCIIUTAHUS

1) mHTEpEca K MPaKTHYECKOMY M3YYEHHIO MPOQECCHii U TPya pa3 JHIHOTO Poja, yBaxKe-
HUE K TPYIy U pe3yibTaTaM TPYJOBOMW JAESITEIbHOCTH, B TOM YHCJIE Ha OCHOBE MpUMeE-
HEHUS MTPEJIMETHBIX 3HAHUH 10 XUMHH, OCO3HAHHOTO BHIOOPA MHAUBUIYATHHONU TPACK-
TOPUHU MIPOJOJKEHUSI 00pa30BaHUs C yYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XMMHHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; yCnemHol mpodeccuoHanbHON
NESITENIBHOCTA W Pa3BUTHS HEOOXOIMMBIX YMEHHWH; TOTOBHOCTH aJIallTUPOBATHCS B
npodeccuoHABHOM Cpelie;
V' DKOJIOTHYECKOTO BOCITUTAHHMS

2) 9KOJOTHYECKH IEIECO00PA3HOr0 OTHOIIEHHS K MPUPOJE KAK MCTOYHHUKY JKU3HH
Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHMS, TOHUMAHUS IICHHOCTHU 3I0POBOTO U 0€30MacHOTO
o0Opa3a >KW3HH, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY M TICUXH-
YEeCKOMY 37I0pOBBIO, OCO3HAHHUS IIEHHOCTU COOJIOACHMS MpaBuil O€30MacHOro MoBeje-
HUS TIPU paboTe ¢ BEMIECTBAMH, a TAKIKE B CUTYAIUSIX, YTPOKAIONIUX 3OPOBBIO U KHU3-
HHU JTIOJICH;

3) cnocoOHOCTH MPUMEHSTH 3HAHHS, TOTydaeMble MTPU W3YYCHUU XUMHUU, JJIsI peliie-
HUS 3aJ1a4, CBSI3aHHBIX C OKPYXKalollel pU POJHOM CPelloi, MOBBIIMICHUS YPOBHS KO-
JIOTUYECKOU KYJIbTYPBI, OCO3HAHUS TTI00aTFHOTO XapaKTepa IKOJIOTHUECKHUX MPOOIEM H
MyTeH WX pelIeHUs TTOCPEACTBOM METOI0OB XHUMUH;

4) 5KOJOrMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATLCS UM B MTO3HABATEIBLHOM,
KOMMYHHKAaTUBHOM U COLMAJIbHON MPaKTUKE.

MeranpenMeTHbIe Pe3YIbTaThI

B cocraBe MeranpeaMeTHBIX PE3yIbTaTOB BBIACISIOT 3HAUYMMBIC JJIsT OPMUPOBAHUS
MUPOBO33pEHUsI OOIIEHAyUHbIe MOHATHUS (32 KOH, TEOpHs, MPUHIUI, TUNoTe3a, (aKT,
CUCTeMa, MPOLECC, SKCIEPUMEHT U Jp.), KOTOpPbIE HCIOJB3YIOTCS B €CTECTBEHHO-
HAyYHBIX y4EOHBIX MPEAMETaX M IMO3BOJSIOT HA OCHOBE 3HAHWH M3 ATUX IMPEIMETOB
dbopMupOBaTh MPEACTABICHUE O LIEJTOCTHON HAyYHOW KapTHHE MHpa, U YHUBEpCAb-
HbIe yueOHbIE JIeHCTBUA (MI03HABAaTeNbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHbIE), KOTO-
pbie o0ecnieunBarOT (GOPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIEHOMY TUTAHHPOBAHUIO
Y OCYIIECTBIICHUIO YY€OHOU NEeSITeTbHOCTH .
MertanpenMeTHble pe3yabTaThl OCBOEHHUSI 00pa30BaTENbHON MPOrpaMMBbI [0 XUMHUH OT-
pakaroT OBJIaJIeHUE YHUBEPCATbHBIMU MTO3HABATEILHBIMU JIEUCTBUSAMHU, B TOM YHUCJIE:

v" Ba30BBIMU JTOTUYECKUMU ACHCTBUIMHI

1) ymeHHeM HCMONIB30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS MIPU OCBOCHHH 3Ha-
HUU: pacKpbhIBaTh CMbBICI XUMUYECKUX MOHATHH (BBIACIATh UX XapaKTepHble MPU3HAKH,
yYCTaHABJIMBATH B3aUMOCBS3b C IPYTUMU MOHSATUSMHU), UCTIONIB30BATh MOHATUS AJi1 00b-
SICHCHHSI OTJENbHBIX (DaKTOB W SIBJICHHI, BHIOMpPATh OCHOBAHMS M KPUTEPHUH IIJIsl KIlac-
cuUKaMM XUMUYECKUX BEUIECTB U XMMHUYECKHX PEaKI1il; yCTaHaBIMBATh MPUUMHHO-
CJIEJICTBEHHBIE CBSI3U MEXAY O0BEKTaMU M3YUYEHHUSI; CTPOUTH JIOTHUECKUE PACCYKICHUS
(MHIYKTUBHEIE, IETyKTUBHBIE, 110 AaHAJIOTHUHN); JeJIaTh BEIBOIBI U 3aKIFOUCHUS;

YMEHHEM TPUMEHSTh B TPOIECCE MO3HAHUS MOHATUS (MIPEAMETHBIE U METarpeaMeT-
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HbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEININ, UCIIOJIb3YEMbIE B XUMUH, MPEOOPa30BHIBATH
HIMPOKO TPUMEHSEMble B XUMHUHU MOJIETIbHbIE MPEJCTABICHUS — XUMHUUYECKUH 3HaK
(cuMBOJ 3NEeMEHTA), XUMHUYecKast (popMysia ¥ ypaBHEHHE XUMHUYECKOW PEaKIuu — IMPHU
pemeHnn y4eOHO-T03HaBaTENbHBIX 3a7a4; ¢ YUETOM 3THUX MOJAEIBHBIX MPEICTaBICHHMA
BBISIBJISITh U XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKU U3yYAEMBIX OOBEKTOB — XHU-
MUYECKUX BEIECTB U XUMUUYECKUX PEaKIMi; BBISBIATH O0IIME 3aKOHOMEPHOCTH, MpPHU-
YUHHO-CJICJICTBEHHBIE CBSI3W M TPOTHUBOPEYHUS B U3YYa€MBIX IMPOIECCAX U SBICHUSX;
npenjaratb KpUTEpUU JJIsl BBISABICHUS 3THUX 3aKOHOMEPHOCTEH M MPOTUBOPEYUMIA; ca-
MOCTOSITEILHO BBIOMpaTh CHOCOO pelleHus y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BAapHAHTOB PEUICHHS, BHIOMPATh HanOoJIee MOAXOAMINN ¢ YIETOM CaMOCTOSTEIHHO BbI-
NIEJIEHHBIX KPUTEPUEB);
v’ Ba3oBBIMH MCCIIEI0BATEILCKUMU JEHCTBUSMU
1) yMeHreM HCIOIB30BaTh MOCTABJIEHHBIC BOMPOCHI B KA4eCTBE MHCTPYMEHTA IMO3HA-
HUS, & TAK)KE€ B KAYECTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE Tpa-
BUJILHOCTHU BBICKA3bIBAEMBIX CYXKICHHUIA,
2)nproGpeTeHure OMbITA 110 MTAHUPOBAHKMIO, OPTAHU3AIMH M ITPOBEICHUIO YICHHUECKUX
HKCIIEPUMEHTOB: YMEHHUE HaOII0aTh 3a X0 JIOM IpOIecca, CaMOCTOSITEIbHO MPOTHO3U-
pOBaTh €ro pe3ynbTatr, POpMyIHPOBATH OOOOIIEHUST M BBIBOJBI IO pe3ysibTaTaM MpoBe-
JNEHHOTO ONBITA, UCCIIEIOBAHMUSI, COCTABIISITH OTUET O MPOJEIAHHOU padoTe;
v’ Paboroii ¢ uadopmanuei
3) yMeHueM BbIOMpATh, AHAIM3UPOBATH W HUHTEPIPETHPOBATH HUH(DOPMALIUIO Pa3-
JUYHBIX BUAOB ¥ ()OPM MPEACTABICHUS, TOTY4aeMYI0 U3 PA3HBIX UCTOYHUKOB (HAyYHO
MOMYJIAPHAS JINTEPATypa XUMHUECKOTO COJIEP’KaHUs, CIPABOYHBIE TTOCOOUS, PECYPCHI
WNuTepHeTa); KpUTUUECKH OLIEHUBATh MPOTUBOPEUMBYIO M HEAOCTOBEPHYIO MH(pOpMA-
1070:0H
4) yMeHHEM MPUMEHSTh Pa3IMIHbIE METOBI U 3alPOCHI MPH MMOMCKE U OTOOpE WH-
dbopMalvy ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX IS BBITIOJHEHUSI YIEOHBIX U
MO3HABATEIbHBIX 3aJlay ONPEJEIEHHOIO THUIIA; MPUOOpPETEHHE OMbITa B 00JIACTU HC-
MOJIb30BaHMSI HHPOPMAIIMOHHO KOMMYHUKATHBHBIX TEXHOJIOTHMA, OBIAJICHUE KYIBTY-
PO aKTUBHOTO HUCTIOIH30BAHUS
5) pasiuYHBIX MOMCKOBBIX CHCTEM; CAMOCTOSTEIBHO BHIOUPATH ONTUMAIBHYIO (Op-
My TpeJicTaBlIeHus UHPOPMAIMU U WILTIOCTPUPOBATH pellaeMble 3a7aun HECIO0KHBIMU
cXeMaMH, JuarpaMMaMi, ApyrumMu popmamu rpaduky U X KOMOWHAIMSIMI,
6) yMeHHEM HCIIOIb30BaTh ¥ aHAIM3UPOBATh B MpOIECCe y4eOHOM M HCCieaoBa-
TEJIbCKOM AESTeNIbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEBCKOIO XO-
3siCTBa M TPAHCIIOPTa Ha COCTOSIHUE OKPYIKAIOIIEH MPUPOAHON CPeIbl;
v VHHBEpCaIbHBIMH KOMMYHHKATHBHBIMH JCHCTBHSIMU

1) ymenuem 3amaBaTh BOMPOCHI (B XOJ€ AMANOTa W/WUIU TUCKYCCHH) IO CYIIECTBY
o0cyx/1aeMoil TeMbl, (POPMYTUPOBATH CBOU NMPEAJIOKEHHUS] OTHOCUTENIHO BBITIOJTHEHUS
IpeIoKEHHOM 3a1auu;

2) mnpHOOpETEeHHE OMbITA MPE3CHTAIIMH PE3YIIHTATOB BBIOIHEHUS XHMHYECKOTO DKC-
nepuMeHTa (J1abopaTopHOTO OMBITA, MPAKTHUECKON PabOTHI MO MCCIETOBAHUIO CBOMCTB
BEIIIECTB, Y4EOHOTO MPOEKTA);

3)3auHTEepeCOBAaHHOCTh B COBMECTHON CO CBEPCTHHKAMHM IMO3HABATEIBHOUW M HCCIIEI0-
BATEIIbCKOM JIESITEFHOCTHU MPH PEIICHHH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE y4€Ta 00-
IIUX UHTEPECOB U COTIACOBAHUS MO3UIHHA (00CYKIeHHsI, 0OMEH MHEHUSIMH, «MO3TOBbIE
HITYPMbI», KOOPJUHAIIMS COBMECTHBIX ACHCTBUH, ONpeeIeHHEe KPUTEPHUEB IO OICHKE
Ka4yeCcTBa BBIMOJIHEHHOU paboThI U Ap.);
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v VHHUBEpCAIbHBIMH PETYISTUBHBIMHA JEHCTBUSIMU

1) yMeHHEM caMOCTOSTENBHO OMPEICIIATD LEIH IeITeIbHOCTH, INIAHUPOBATh, OCYIIECT-
BJISITh, KOHTPOJMPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATENb-
HOCTB, BBIOMpaTh Hanbozee 3 dexTuBHBIE CIOCOOBI penieHns Y4eOHBIX U MO3HaBa-
TEJIBHBIX 3a/1a4, CAMOCTOSATENIbHO COCTABIATh UM KOPPEKTUPOBATh MPEI0KEHHBIH
AJTOPUTM JIEUCTBUM IPU BBINOJHEHUU 33aJaHUM C YYETOM IOJYUYECHUS HOBBIX 3HAHUMN
00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKLHUAX; OLIEHUBATH COOTBETCTBUE IOITY-
YEHHOTO Pe3yNbTaTa 3a SIBJICHHOU LIeNH;

2)  yMeHHEeM HCIOIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPe/IaraeMbie

B YCJIOBHMHM 3aJJaHUI.

IIpeomemmuvie pezyrvmamol

B coctaBe npeaMeTHBIX Pe3yIbTaTOB IO OCBOCHUIO 00S13aTEILHOTO COACPIKAHNUS, yC-
TAQHOBJIEHHOI'O JIaHHOW HpHUMEpHOH pabouell MporpaMMoil, BBIIEISIOT OCBOEHHBIE
o0yJaromuMucs Hay9IHbIE 3HAHHS, YMEHHUS M CHOCOOBI NEHCTBHIA, crienupuyeckue
U TIPEIMETHON 00macTu «XUMUS», BUIBI JESITEILHOCTH MO MOJYyYEHHIO HOBOTO
3HaHUs, €ro MHTEpIpPETalUH, IPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IUYHBIX y4eO-
HBIX Y HOBBIX CUTYallUsX.

8 KUIACC
[IpenmeTHBIE PE3yABTATHI OCBOCHHS O0S3aTENILHOTO MPEAMETHOTO COJIep-
JKaHUs, YCTAHOBJICHHOTO JaHHOM MpUMEpPHON pabodeil mporpaMMmoi, oTpaxaror chop-
MHUPOBAaHHOCTH Y TITyXUX O0YUYAIOLINXCS CIECAYIOMUX YMEHUN:

1) packpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATUN: aTOM, MOJIEKYJIa, XUMUYe-
CKU 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh, BaJEHTHOCTh, OTHOCHU-
TeJbHasi aTOMHAs U MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Mac-
ca, MaccoBasi JI0JII XUMHUYECKOTO 3JIEMEHTa B COCIUHEHHUU, MOJIAPHBIA 00BEM, OKCHUI,
KHCJI0Ta, OCHOBAHUE, COJIb, XMMHUYECKAs pEaKIIHsl, MaccoBas J10JIs1 BELLIECTBA B PACTBOPE;

2) WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKHUX MOHATHH (cM. m. 1) u
IPUMEHSTH 3TU NOHITHUS IPU OIMCAHUM BEILECTB U UX IPEBPAICHUI;

3) WCmoNb30BaTh XUMHYECKYIO CHUMBOJIMKY JJISI COCTaBICHHA (DOPMYIN BELIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIUN;

4) onpenensTh BAJEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COSANHEHUSX;

5) xnaccupuuMpoBaTh XMMHUYECKUE DIIEMEHTHI; HEOPraHWUYECKUE BEIIECTBA; XHUMH-
YECKUE PEAKIUH (B paMKaX U3YYEHHOI0);

6) xapakTepu30BaTh (OMUCHIBATH) OOLIME XMMHYECKHE CBOICTBA BEIECTB pa3ziny-
HBIX KJIACCOB, MOATBEPXKJas ONMCAHUE NPHUMEpPAMU MOJIEKYJISPHBIX YPAaBHEHUH COOT-
BETCTBYIOLIMX XUMUYECKUX PEAKLIUI;

7) IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT X Ka4€CTBEHHOI'O COCTa-
Ba; BOBMOXHOCTH MPOTEKAHMSI XUMUYECKUX MPEBPAICHUIN B pa3IMYHBIX YCIOBUSX;

8) BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO Macchl BELIECTB; Mac-
COBYIO JIOJIF0 XMMUYECKOTO 3JIEMEHTA 10 (hOpMyIie COeTUHEHHS; MAaCCOBYIO JIOJIO BEIIe-
CTBa B PacTBOPE;

9) npuMEHATHh OCHOBHBIE ONEPALIUU MBICIUTENBHON I€ATEIbHOCTH — AHAJIU3 U CUH-
TE€3, CpaBHEHUE, 0000IIEHUE, CHCTEMATH3AINIO, KIACCU(DUKAIINIO, BBISIBJICHHE MPUINH-
HO-CJIC/ICTBEHHBIX CBS3€H — JI1 M3YyUYEHHUs CBOMCTB BELIECTB U XUMUUYECKUX PEAKIUM;
€CTECTBEHHO-HAaY4YHbIE METO/bl MIO3HAHUS — HAOMIOICHHE, U3MEPEHHUE, MOJIETUPOBAHUE,
SKCIEPUMEHT (peajbHbI U MBICIICHHBIN );

10) cnenoBaTh mpaBuiiaM TOJB30BAHMUS XUMHUYECKOM IMOCYNOH M J1abOpaTOPHBIM
000pyZ0BaHHEM, a TAK)Ke MpaBUiIaM OOpAIEHHUs C BEIIECTBAMU B COOTBETCTBHM C HMH-
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CTPYKIHSIMH TI0 BBITOTHEHHUIO JIAOOPATOPHBIX XMUMHYECKHX OIBITOB 1O TOJYYEHUIO U
coOupaHuIo ra3000pa3HbIX BEIIeCTB (BOAOPOAA U KUCIOPOa), MPUTOTOBICHUIO PACTBO-
POB C ONpeneNnEéHHON MacCOBOM I0OJIEH PACTBOPEHHOIO BELIECTBA; INIAHUPOBATH U IIPO-
BOJMTHh XMMHYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEN U KUCIOT
C TIOMOIIIbIO UHIUKATOPOB (JTaKMYC, eHonTaIeuH, METUIOPAHXK U Jp.).
9 KUIIACC

[IpenmeTHBIE PE3yabTATHl OCBOEHUS 00A3aTENBHOTO MPEAMETHOTO COJCPIKAHMUS,
YCTaHOBJIEHHOTO JAHHOW MPUMEpPHOI pabouelt mporpaMmoii, oTpaxaroT cpOpMUPOBAH-
HOCTb Y TJIyXUX 00yYaIoIUXCsl CAEAYIOMNUX YMEHUIH:

1) packpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHSATUI: CMECh (OJHOPOJHAS U He-
OJIHOPOJHAsI), 3JIEKTPOOTPULIATEIbHOCTb, CTENEHb OKUCJIEHMS, XUMUYECKas peakuus,
XUMHUYECKHUI 3JI€MEHT, aTOM, MOJEKYJa, KIacCu(PUKaIUsl peaKiHil: peakiuu coeanHe-
HUSl, PEaKUUU Pa3NIOKEHMsI, PeaKIMi 3aMEeIEeHUs, peakluu oOMeHa, 9K30- U DHJI0Tep-
MHUYECKHE PEAKINH; TETUIOBOW (P (PEKT peakuuu; AApo aToma, IEKTPOHHBIA CIOH aTo-
Ma, aTOMHasi OpOUTalb, paJANYC aTOMa, XUMHUYECKasl CBS3b, MOJISIPHASI U HEMOJIAPHAs KO-
BAJICHTHAsl CBS3b, UOHHAS CBS3b, UOH, KATHOH, aHWOH, pPacTBOp, MOH, KaTHOH, aHHUOH,
IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAaJEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTD, CTE-
NeHb  OKWCIIEHUS, XUMHUYECKas peakmusi, MOJb, MOJSIPHBIA 00BEM, pac-
TBOP;3JIEKTPOJIUTHI, HEAEKTPOJIUTHI, FNEKTPOJIUTHUECKAST TUCCOLMALINS, PEAKIIUA HOH-
HOro OOMeHa, KaTallu3aTop, XUMUYECKOe paBHOBecHe, 00OpaTUMble U HEOOpaTUMBIE pe-
aKIMM, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUU, OKHUCIHUTENIb, BOCCTAHOBUTEIIb,
OKHUCJICHHE U BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(pOTEPHOCTh, XUMUUYECKast CBS3b (KOBa-
JICHTHAsI, HIOHHAs!, METAJJIMYECcKasi), CKOPOCTb XUMUUECKOU peaKklnu;

2) WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATUM (cM. M. 1) u
MPUMEHATH 3TU MOHATHS IIPU ONMKUCAHUU BEUIECTB U UX MPEBpAICHUN;

3) UCHoNB30BaTh XMMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIeHUS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIU;

4) onpenensATh CTENEHb OKUCIEHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; IPUHA/I-
JISKHOCTH BEILECTB K ONpPeAeNIEHHOMY KJIacCy COeAMHEHU Mo (popmyiaM; BUJI XUMUYe-
CKOM CBsi3M (KOBaJICHTHAs! U MIOHHAs) B HEOPTraHMYECKUX COETUHEHUSX;

5) packpeiBath cmbici [lepuoguueckoro 3akona J[.M. MenaeneeBa: 1eMOHCTPUPO-
BaTh MOHUMAHUE MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX IJIEMEHTOB OT UX
nosioxeHus B llepuonnueckoid cucteme; 3aKOHOB COXPAHEHHUsI MacChl BEUIECTB, IOCTO-
SHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYE€HUs, 3aKOHAa ABOraJpo; ONUCHIBATh U Xa-
pakTepu3oBaTh TabnuuHyI0 Gopmy Ilepronnyeckolt CHCTEMbl XUMUYECKUX AIIEMEHTOB:
pasznuyath MOHATHS «rJaBHas noArpymnma (A-rpynma)» u «mnobouynas noarpymnmna (b-
rpymnmna)», Majible U 0OJIbIINuE MEePUO/Ibl; COOTHOCUTh 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B
tabimne «lleprmomuueckas cucrtema xumudeckux snemeHToB J[.M. MenzaeneeBa» ¢ 4u-
CJIOBBIMU XapAaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB U 3a-
psn siapa, o0IIee YUCIIO AJIEKTPOHOB U pacipeielieHHe UX MO 3JIEKTPOHHBIM CIIOSIM);

6) kiaccu(UUUPOBATh XMMHUYECKHE 3JIEMEHTbI; HEOPraHMYECKHe BEUIeCTBa; XUMHU-
YECKUE PEAKIUH (B paMKaX U3YYEHHOI0);

7) XapakTepu30BaTh (OMUCHIBATh) 00IMINUE U ClIeUPUISCKUEe XUMUUYECKHE CBOMCTBA
IIPOCTBIX U CJIOKHBIX BEILIECTB, MOJATBEPXKIAasi ONMMCAHUE NMPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIU;

8) MpOrHO3MpPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O COCTa-
Ba; BO3MOXHOCTH MPOTEKAHUS XMMUYECKHUX MIPEBPALICHUI B PA3JIMUHBIX YCIOBUSAX;

9) cocTaBisiTh ypaBHEHHUS AJIEKTPOJMTUYECKON NUCCOIMAIMN KHUCIOT, LIENo4Yeil u
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COJICH; TIOJTHBIC U COKpAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO OOMEHA; YpaBHEHUS pe-
aKLUW, MOATBEPKIAIONIUX CYIIECTBOBAHUE T'€HETHUECKOW CBSI3M MEXK]Y BEUIECTBAMU
Pa3INYHBIX KJIACCOB;

10) packpbIBaTh CyITHOCTh OKUCITHTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN ITOCPEICT-
BOM COCTaBJICHUS AJIEKTPOHHOTO OanaHca 3TUX PeaKIIMii;

11) BBIYMCHSATH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacchl BEIECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa MO (hopMylie COSAHMHEHHUS; MAaCCOBYIO JIOJIO
BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEaKIUH;

12) cnenoBaTh mpaBuUiiaM TOJB30BAHMSI XMMHUYECKOH MOCYAOH U J1a0OpaTOPHBIM
00OpyOBaHHEM, a TAK)KE MpaBHJIaM OOpaIIeHHs C BEUIECTBAMU B COOTBETCTBHH C WH-
CTPYKIHSIMH TI0 BBITOTHEHHIO JIAOOPATOPHBIX XMMHYECKHUX OIBITOB 1O TOJYYEHUIO U
cobupaHnio Ta3000pa3HBIX BEIIECTB (aMMHUAKa);

13) npoBOAUTH peakiuu, MOATBEPKIAONINE KaYECTBEHHBIM COCTaB Pa3IMYHBIX Be-
IECTB (B paMKax U3y4E€HHOI0);

14) npuMeHATb OCHOBHbBIE OMEpPALMHd MBICIUTEIbHONU AESTEIIBHOCTH — aHalIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATH3AIUIO, KIIACCU(UKAIINIO, BbISIBJICHUE MPHU-
YUHHO-CJICICTBEHHBIX CBSI3€H — JIJIST M3y4YEHUS! CBOWCTB BEIIECTB M XMMHUYECKHX pPEaK-
IIUH; €CTECTBEHHO-HAYYHbIC METO/bI TIO3HAHUS — HAOJIIOICHHE, U3MEPEHHE, MOICIIUPO-
BaHUeE, SKCIIEPUMEHT (peasibHbII U MBICIICHHBIN).

10 KJIACC
[IpenMeTHBIE Pe3yNbTaThl OCBOCHHS 00SI3aTEIHHOTO MPEIMETHOTO COACpXKaHUS,
YCTaHOBJIEHHOTO JAHHOU MPUMEPHOI pabouelt mporpamMmoii, oTpaxaroT cpOpMUPOBAH-
HOCTb Y TJIyXUX 00y4aIoIUXCsl CASAYIOMNUX YMEHHIN:

1) packpblBaTh CMBICII OCHOBHBIX XUMHUYECKUX IMOHSATHUN: XUMHYECKHHA SJIEMEHT,
aToOM, MOJIEKyJia, MPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTh, XUMHUYECKAS
peakiuus, XuMU4ecKasi CBsi3b, PacCTBOpP, peaKIMM MOHHOrO 0OMEeHa, ayuioTponus, aMmdo-
TEPHOCTh, XMMHUYECKasi CBA3b (KOBAJEHTHAsl, MOHHAs, METaJNIMYeCcKas), KpUcTainye-
CKas pemiéTka, KOPpO3Wsl METaJUIOB, CIUIABBI, CKOPOCTh XUMHYECKOW pEaKIuu, Tpe-
nenbHo gonyctumas koHeHtpauus (ITJ1K) Bemectsa;

2) WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKHUX MOHATHUH (cM. m. 1) u
MPUMEHSITH 3TU TOHSITHS TIPU OTIMCAHUH BEIECTB U UX MPEBPAIICHHUIA,

3) UCNoNMB30BaTh XUMUYECKYI0 CUMBOJIMKY JUUISI COCTaBIieHUS (OPMYJ BEIIECTB H
YPaBHEHUN XUMUUYECKUX PEAKIUM;

4) ompenenarb BaJE€HTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHUX 3JIEMEHTOB B CO-
EAMHCHMSIX PA3IMYHOTO COCTaBa; MPUHAIICKHOCTh BEIIECTB K OMPEIEIEHHOMY KJIacCy
coelMHEeHUH 1o (opmysam; BHJI XUMUYECKON CBA3M (KOBaJEHTHAs, HOHHAs, METaJUIN-
yeckasi) B HEOpPraHMYECKUX COEIMHEHHUSX; 3apsj MOHAa M0 XMMHUYEeCcKoil (opmyne; xa-
paKkTep Cpelbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCTUHEHUH, THUI KpUCTAJLTAYE-
CKOH pemeTKA KOHKPETHOTO BEIIECTBA,

5) packpsiBath cMbich [lepuoanueckoro 3akona /.M. MenneneeBa u 1eMOHCTPUPO-
BaTh €ro MOHUMAaHUE: OMHUCHIBATh U XapaKTepu3oBaTh TabauuHyo dopmy Ilepuognue-
CKOHM CUCTEMBI XUMUYECKUX DJIEMEHTOB: Pa3juvaTh MOHSATHS «TJIaBHAs moarpynma (A-
rpynmna)» u «nobouynas noarpynna (b-rpymnmna)y, Maneie U OoJbIINE TIEPUOABI; COOTHO-
CUTh 0003HAYEHHUS, KOTOpblE MUMEIOTCS B MEPUOJUYECKOI Tabiuile, ¢ YUCIOBBIMU Xa-
PaKTEPUCTHKAMU CTPOCHHS aTOMOB XMMUYECKUX JIEMEHTOB (COCTAaB | 3aps siapa, 00-
€€ YKCIIO SJIEKTPOHOB U PACIPEICTICHUE UX TI0 AJICKTPOHHBIM CJIOSIM); OOBICHATH 00-
1€ 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COEIMHEHUI B Ipejenax
MaJbIX MEPUOJIOB U TJIABHBIX MOATPYIII C Y4ETOM CTPOCHHS UX aTOMOB;
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6) kIaccu(puIMpoBaTh XMMHUYECKUE DIIEMEHTHI; HEOPTraHWUYECKUE BEIIECTBA; XHUMH-
4yecKHe peakluy (II0 YHCITY U COCTAaBY YYaCTBYIOIIMX B PEAKLUU BELIECTB, MO TEIIOBO-
My 3¢ deKTy, Mo U3MEHEHHUIO CTETIeHEH OKHCICHUSI XUMHUYECKUX 3JIEMEHTOB);

7) xapakTepu30BaTh (OMUCHIBAThL) 00MIKE U crieU(PUIECKIe XUMUIECKUE CBOMCTBA
IIPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPKAasl ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XMMUYECKUX PEAKLIUN;

8) COCTaBIATh ypaBHEHUsl peakLUid, MOATBEPKIAAIOIINX CYIIECTBOBAHUE I'€HETHUYE-
CKOH CBSI3M MEKy BEIIECTBAMM Pa3JIUYHBIX KJIACCOB;

9) mporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHHS; BO3MOXKHO-
CTH MPOTEKAHUS XMMUYECKUX MTPEBPAILEHUIN B Pa3JIMYHbIX YCIOBUSX;

10) BBIYMCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIDHYIO MAacchl BEILECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa M0 (hopMylie COEAUHEHHUS; MAacCCOBYIO JIOJIO
BELIECTBA B PACTBOPE; IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUECKON PEAKIUY;

11) cnenoBaTh mpaBuiiaM TOJB30BAHHUS XUMHUYECKOM IMOCYNOH M J1abOpaTOPHBIM
000pyI0OBaHMEM, a TAKXKE IIpaBHJIaM OOpaleHHs ¢ BELIECTBAMU B COOTBETCTBHM C UH-
CTPYKLMSMH 110 BBIIOJHEHUIO Ja0OpaTOPHBIX XMMHMUYECKUX OINBITOB IO MOJYyYEHHUIO U
coOrpaHHIO ra3000pa3HbIX BEUIECTB (YIJIEKHCIIOTO Ia3a);

12) npoBOANUTH peakuuu, NOATBEPKIAOIINE KAYECTBEHHBI COCTaB Pa3IMYHBIX Be-
IIECTB: PACIIO3HABATh OIBITHBIM IYTEM XJIOPUJI-, OpOMUI-, HOAU-, KapOOHaT-, (hocdat-
, CUJIMKAT-, Cylb(}aT-, TMAPOKCUI-UOHBI, KATHOHBI aMMOHMSI U MOHBI U3YYEHHBIX METall-
JIOB, IPUCYTCTBYIOILIME B BOJAHBIX PACTBOPAaX HEOPIaHUUYECKUX BELIECTB;

13) mpUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON NEATEIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, O0000ILIeHHe, CHCTEMaTH3alMi0, BbIIBICHUE  MPUYMHHO-
CJIEJICTBEHHBIX CBSI3€U — JJI U3yUYEHUS CBOMCTB BELIECTB U XMMHUUECKUX PEAKLIU; ecTe-
CTBEHHO-HAay4HbIE METOJIbl IIO3HAHMUS — HAOJIIOJEHUE, U3MEPEHHE, MOJEIUPOBAHME,
HKCHEPUMEHT (PeaabHbI U MBICIIEHHBIN).

C yuerom mudhepeHInpoBaHHOTO XapaKTepa TpeOOBaHUI K TUIAHUPYEMBIM 00-
pa3oBaTeIbHBIM pe3ysbTaTaM TeKyllas W MPOMEXYTOUHas aTTecTalus M0 y4eOHOMY
npeamery «XuMHs MPOBOAMUTCSA C MCIOJIB30BAHUEM pa3paOOTaHHBIX MEaroroM KOH-
TPOJIBHO-U3MEPUTEIBHBIX MAaTEPUATIOB.

Bxnrouenne oOydarommxcs BO BHEIIHUE IPOLEAYPbl OLEHKH AOCTUKEHUH I10
npeaMeTy «XUMUs», B TOM YHUCIIe BCEPOCCUHCKHUE MPOBEPOUHbIE PadOTHI U APYTHUE I0-
JOOHBIE MEPOIIPUSTHS, IPOBOJUTCS TOJIBKO C JKEIAHUS CAMHUX INIYXHX OOydarolmuxcs
UX poJuTeNel (3aKOHHBIX MPEICTABUTENIEH).

[To pe3ynpTaTaM IpPOMEXYTOYHOM OLIEHKU OBJIQZCHUS COJEP’KaHUEM Yy4eOHOIo
npeaMmera «XuMus» MPUHUMAETCS pElIeHHe O COXPAHEHUH, KOPPEKTUPOBKE IOCTAB-
JICHHBIX 3a/a4, OOCYXJEHHUS Ha ICHUXOJIOTrO-TearornieckoM KoHcuianyMme (y4ueOHo-
METOAMYECKOM COBETE W/WIIH JIp.) 00pa30BaTEIbHON OpraHU3aIMH C LIEJIbI0 BBISIBICHHS
IPUYMH U COIJIACOBAHHUS IJIJaHA COBMECTHBIX JIEHCTBHM MEJarornyeckoro KoJUIEKTHBA,
OpraHu3alliy B3aUMOJCHCTBUS C POAUTEIIMU/3aKOHHBIMU IPEICTAaBUTENIIMU 00y4Yaro-
IIErocs.

6.Conep:xanue yueOHOro npeamera « XumMusi»

Copepxanue ydeOHOTo mnpeamera «XHMHMs, IMpPEACTAaBIEHHOE B paboueil Ipo-
rpamme, cootBeTcTBYeT @I'OC OOO. IIpu 3TOM H3yueHue xumuu 1o Bapuanty 1.2 AO-
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OIT OOO ocyiecTBIgeTCS B MPOJIOHTUPOBaHHBIE Cpoku: ¢ 8 mo 10 kimacchl BKIIOYU-
TENBHO.>
8 KUIIACC
(4-ii rog 00yueHHsI HA YPOBHeE 000)*

Pasznen «IlepBoHavanbHble XUMHYECKHE MOHATHS

XuMUs — BakHas 00JIaCTh €CTECTBO3HAHUS M MPAKTUYECKOM J1eATeIbHOCTU Yello-
BEKa

BemectBa u XuMuueckue peakiuu

Pa3znen «BaxkHeiilne npeacraBuTeId HEOPraHMYeCKUX BeleCTB)»

Bozayx. Kucnopon. [Tonsitue 06 okcuaax

Bonopona. [lonsitue 0 kucimorax u coysix

KonunuecTBeHHbIE OTHOIICHUS B XUMUU

Bopa. PactBopsl. [ToHsiTHE 00 OCHOBaHUAX

OcCHOBHbBIE KJIACCHl HEOPTAaHUYECKUX COEIMHEHUI

Buowi oeamenvnocmu odyuarowuxca:

— TMOCTPOCHHE JIOTMUYECKHX PACCYKJIEHUN Ha OCHOBE YCTAHOBJICHUS MPUYMHHO-
CJICJICTBEHHBIX CBS3EH;

— OpraHm3anusi yueOHOro B3aUMOJCHCTBHS B TPYIIE CBEPCTHUKOB: OIPEICIICHUE
oOuieil 1enu, pacnpeneneHue poyiei, o0CcyKaeHre U3y4yaeMoro MaTepuasna, COBMECTHOE
o(opMIIeHHE BBIBOJOB Ha OCHOBE PE3YJIbTATOB PEAIM30BAHHON KOJUJIEKTUBHOMN AESITElNb-
HOCTH;

— BBIMIOJTHEHUE 3aJJaHUNl B COOTBETCTBHM C COJAEpPKAHUEM OCBAaMBAEMOTO IpPO-
rpaMMHOTO MaTepuaia (COOTHECEHHE B cllyuae HeOOXOIUMOCTH MPOMEKYTOUHBIX U KO-
HEYHBIX PE3YJIbTATOB CBOEH JEATEIbHOCTU C LEIBbI0 WU C 00pa3IOM YUYUTENs); aHAIU3,
cpaBHeHHe, Kitaccudukaius, 0000meHue GakToB U SBICHUM;

— OCYILECTBJICHUE MOMCKA U BbICNIEHHE HEOOXO0AMMON MH(POPMALIUU — CAaMOCTOSI-
TEJIBHO WJIH C MTOMOIIBIO (YyUUTess / OJHOKIACCHUKOB);

— BbIOOp HamOoJiee palMOHAIBHBIX CIOCOOOB pElIeHMs 3a7ady — ¢ Y4ETOM KOH-
KPETHBIX YCIIOBU;

— odopmiieHHEe CBOUX MBICIEH, PE3yJbTAaTOB MAESITEILHOCTH B YCTHOMN/YCTHO-
TAKTUIBLHOW/ TIMCHbMEHHOU (hOpMe — B COOTBETCTBUH C YUCOHBIMU M KU3HEHHBIMHU CHUTYa-
LUSMH.

TemaTnueckasi U TEPMHHOJIOTHYECKAS JIEKCHKA

Cnosa u cnogocovemanus

BripanuBanue KpHUCTAJLIOB COMU, NUCTUILISALINS, €CTECTBO3ZHAHUE, KOPPO3HS Ke-
ne3a, naboparopHoe o0OpyJOBaHHME, MaccoBas J0Jid BellecTBa (IIpUMecel, 3JIeMeHTa),
MOJIeTUpOBaHue, HaOI0ieHe, 00bEMHAs 101 Ta3a B CMECH, OTHOCUTEIbHAS aTOMHas
(MoneKyIspHasi) Macca, OYUCTKA TIOBAPEHHOW COJIM, TMEepPEroHKa, MpakTHdecKas padora,
pas3JeNieHne CMeCei, CII0)KHOE BEIIECTBO, XUMHUUYECKHE (OPMYITbI, XUMUISCKUN KaOWHET,
XUMMUS, SKCTIEPUMEHT (JOMaITHUI SKCIIEPUMEHT) U JIp.

@paszvl

Sl Mory Ha3BaTh 3HAKUM XUMHUYECKUX 3JIEMEHTOB, KOTOPbIE COAEPKAT 3arjaBHYIO
oykny C.

’ Ha n3ydeHne XMMHH Ha KaXIOM roxy 00ydeHus Ha ypoBHe OO0 BBLIEISETCS MO 2 4acoB B HeIeNo (68 4acoB B
roxm).

4 Nsyuenne tematuueckoro pasneina «llepuoauueckuii 3akoH u [lepuoanueckas cucteMa XUMAYECKUX 3JIEMEHTOB
J .. MengeneeBa. CTpoeHre aTOMOB. XUMHUYeCKast CBI3b. OKUCINTEIHHO-BOCCTAHOBUTEIILHBIC PEAKITUIY TIPEIy-
cMaTpuBaeTcs Ha 5-oM rox oOydeHus Ha ypoBHe OOO, uTo obecnedynBaeT BO3MOKHOCTh YBEJIMYCHHS YIeOHOTO
BpPEMEHH Ha U3yUCHHE MaTepHaja Mo MPeACTaBICHHBIM TEMAaTHIECKUM pa3zieiaM.
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Hawm nyxHo 3amucaTth GopMyIly CEpHOI KHCIOTHI, 3Has, YTO B COCTaB €€ MOJIEKY-
Jbl BXOZST JIBA aTOMa BOJOPO/Ia, OJAUH aTOM CEpPbI U YEThIPE aTOMa KUCJIOPOAA.

Ham HyXHO 3anucaTh (OpMylly CEpOBOAOPOAA, MOJEKYIa KOTOPOIO COCTOUT U3
JBYX aTOMOB BOJOPOJA U OJHOT'O aTOMa CEPBI.

S caenan u3 miuacTUiIMHa 0OBEMHYIO MOJIENb XJIOPOBOJOPOJA, MOJIEKYJIa KOTOPO-
IO COCTOUT U3 OJJHOI'O aTOMa BOJIOPO/ia U OJHOI0 aTOMa XJopa.

Mounexkyina — 3To Mellbuaiias 4aCTHLA BEIIECTBA, ONPEAEIAOIAsl €T0 CBOMCTBA.

Bui6o0wbi

3HaHUEe CBOWCTB BEIIECTB HYXKHO Ul UX IIPUMEHEHUs Ha NpakThke. MHorue Be-
IIECTBA SBIIAIOTCS SIIOBUTBHIMHU, B3pPBIBOOMACHBIMH, roptounmu. C HMMU HYXHO 0Opa-
1aThCsl TPAMOTHO, OCTOPOKHO.

3HaHUs O MPHUPOJE YEJOBEK MOIYYaeT ¢ MOMOILIBI0 TAKOTO BaXKHOTO METO/a, Kak
HaOmoaeHue. HaGmoieHue — 3To KOHLIEHTpalusl BHUMAaHUS Ha 00BEKTaX, KOTOpPbIE U3Y-
garoT. C moMonipio HaOII0ACHNS YeTOBeK HAKaIUIMBaeT HH(POPMALHIO O MHpe. DTy UH-
(dopmanMI0 CUCTEMATU3UPYIOT, BBIABIASA OOIME 3aKOHOMEPHOCTH PEe3yJIbTaTOB HaOJIIO-
NeHui. BaxHo Taxke MCKAaTh MPUYUHBI, KOTOPHIE MIOMOTYT MOHATh HalIEHHbIE 3aKOHO-
MepHocTU. UT00BI HabmoaeHNE ObUTO (P (GEKTUBHBIM, HAJO BBIOJHUTH HECKOJIBKO YC-
noBuid. Bo-nepBrIxX, HaO YETKO ONMpEeneauTh MpeaMeT HaOMoAeH . DTO TO, Ha YTO Oy-
JIeT HalpaBjIeHO BHUMaHHE HaOmIroAaresns. 9T0O MOXKET ObITh KOHKPETHOE BEILIECTBO, €T0
CBOMCTBa MJIM IPEBpALICHUE OJHMX BELIECTB B JIPYr'He, YCIOBUS OCYLIECTBIIEHUS 3TUX
npeBpaleHuii u apyroe. B-BTopsix, Hamo chopmymnupoBarts 1ens Habmoaenus. Habmro-
JaTtenb JOJDKEH 3HaTh, 3a4eM IPOBOAMTCSA HaOmrofeHue. B-TpeTbux, HaJ0 COCTaBUTH
wiad HaOmoaeHus. OH Hy)XeH, 4TOObl JOCTUYb [TOCTABICHHYIO Lenb. [l 3Toro myure
BBIJIBUHYTH TUTIOTE3Y — MPEATIOI0KEHNE O TOM, Kak Oy/leT MPOUCXOANTD SBJICHHUE, 32 KO-
TOpPBIM BeAETCS HaOmoneHue. [ MmoTe3y MOKHO BBIIBUTATh U B Pe3yJIbTaTe HAOII0ICHUS,
KOTJ]a Hy’KHO OOBSICHUTB ITOJIy4E€HHBIN pe3ynbraT. HayuHoe HaOutoieHue oTanyaeTcst ot
xuTerckoro. OObIYHO HaydHOE HAOJIOJEHHE MPOBOJUTCS B CTPOTO KOHTPOIUPYEMbIX
YCIIOBUSAX. DTH YCIIOBUSA IO KEJIAHUIO HAaOIIoAaTeNss MOKHO MEHATh. Yalle HayyHoe Ha-
OJI0ZIeHHEe IPOBOJIUTCS B CIIELUATIBHOM ITOMEIIEHUH. DTO JIabopaTopHsl.

OKCIIEPUMEHT — 3TO HaydyHOE BOCIPOM3BEJCHHE KAaKOro-au0o SIBIECHUS Ui €ro
UCCJIE/IOBAHUS, UCIIBITAHUS B ONPEIEIEHHBIX YCIOBUAX. DKCHEPUMEHT MO3BOJISIET MOJI-
TBEPAUTH WM ONPOBEPTHYTh TMIIOTE3Yy, KOTOpas BO3HUKJIA IPU HAOIIOJAEHUM, a TAKKE
chopMyIUpPOBaTh BBIBOJ.

MopenupoBaHue — 3TO MCCIEI0BAHUE KaKMX-JIMOO pealbHO CYIIECTBYIOIIUX
NPEIMETOB, SBICHUN, KOHCTPYUPYEMBIX OOBEKTOB. MoOJeNnpoBaHHE OCYIIECTBISIETCS
yTEM MOCTPOCHUSI U U3YYEHUS UX MOJIENIEH.

[TpocTble BemecTBa — 3TO BEIECTBA, KOTOPbIE COCTOSIT U3 aTOMOB OJTHOTO XMUMH-
geckoro 31eMenTa. CIo)KHbIE BEeIIeCTBa 00pa3yloTCs aTOMaMH JIBYX WJIM OOJIBIIETO YHC-
Ja pa3HbIX XUMUYECKUX JIEMEHTOB.

JXKene3o BXOOUT B COCTaB MHOTMX PyA M MHUHEpasoB. bojbllie BCEro M3BECTHBI
KPaCHBIH JKEeJNE3HSIK — 3TO TeMaTHUT, Oypblil JKeNe3HsIK — 3TO JIUMOHUT U MAarHUTHBIN Xke-
JIE3HSK — 3TO MarHeTUT. BOJIBIIMHCTBO BUIOB OPYXUSI M3rOTABIMBAIOT U3 CIIABOB JKEJe-
3a. He TonbKO X0J07jHOE, HO U OTHECTPEJIBHOE OpY’KUE C/I€JIaHO U3 CIUIABOB Ha OCHOBE
xKelesa.

9 KJIACC
(5-ii rox 06yuenust Ha yposHe 000)’

> Uzyuenne Temsl «OOIIas XapaKTEPUCTHKA XMMHUYCCKHX 3IeMeHTOB IV A-rpymmel. YIriepoa n KpeMHHI W HX CO-
SAMHEHISD», a TAK)Ke TeMaTHIeCKUX pa3zenioB «MeTaTbl U UX COSTUHEHIS», «XUMHI U OKpYXKaroIas cpeaa» mpe-
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IToBTOpEHUe

Paznen «Ilepuoguveckuii 3axkon u Ilepmoamyeckasi cucreMa XHMHYECKHX
iemenToB JI.. MenaeneeBa. Ctpoenne aromMoB. XuMu4eckasi cBsi3b. OKucIH-
TeJIbHO-BOCCTAHOBHUTEIbHbIE PeaKIMU»

[lepuonuueckuit 3akon u Ilepumonnueckas cucreMa XUMHYECKHUX 3JIEMEHTOB
.. MenaeneeBa. CTpoeHue atoma

Xumnueckas cBsizb. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE PEAKIIUU

Pa3znen «BemecTBo U XUMHYECKHE PeaKIIUN

OcHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKHX PeaKuii

DNEKTpoIUTHYECKast TUCcCoUaus. XUMUUYECKUE PEAKIIUU B pAaCTBOpPaxX

Pasnen «HeMeTa/LIbl M UX COeAMHEHHS'

O61mas xapakTepucTuka xumudeckux 3aemMeHToB VIIA-rpynmnsl. ["amorens

OO61as xapakTepucTika XuMuyeckux sinemeHToB VIA-rpynmel. Cepa u e€ coeau-
HEHUS

OO01mas xapakTepucTUKa XMMHYECKUX 3JIeMEeHTOB VA-rpynmbl. A30T, pochop u
UX COCMHEHHUS

Buowt oeamenvnocmu odyuarouuxcsa:

— IMOCTPOCHHUE JIOTUYECKUX PACCYXKJECHUM HAa OCHOBE YCTAHOBJICHHSI MPUYUMHHO-
CJIEJICTBEHHBIX CBSI3€H;

— OpraHuzanusi yueOHOro B3aMMOJECHCTBUS B TPYIIE CBEPCTHUKOB: OIpeaelieHUe
oOuieil nenu, pacnpeneneHue posiel, o0CcyKaeHHe U3y4yaeMoro MaTepuasna, COBMECTHOE
o(opMIIeHHE BBIBOJOB Ha OCHOBE PE3YJIbTATOB PEAIM30BAHHON KOJUIEKTUBHOMN AESITElNb-
HOCTH;

— BBINOJHEHUE 3aJaHUIl B COOTBETCTBHM C COJAEPKAHUEM OCBAaMBAEMOI0 IIPO-
rpaMMHOT0 MaTepuana (COOTHECEHHE B CIydyae HEOOXOIUMOCTH MPOMEKYTOUHBIX U KO-
HEYHBIX PE3YIbTaTOB CBOEH JAESITENbHOCTH C LEIbI0 WM ¢ 00pa3loM yUYUTelNs ); aHaIu3,
cpaBHEHHUe, Kiaccudukaiys, 0600meHue (akToB U SBICHUIA;

— OCYIIECTBJICHHE TIOMCKA U BBIJICIICHNE HEOOX0uMON HH(POPMALIUK — CAMOCTOSI-
TEJIBHO WJIM C MOMOILBIO (YUUTENs/0OJHOKIACCHUKOB);

— BbIOOp HamOoJiee palMOHAIBHBIX CHOCOOOB perieHHs 3afad — ¢ y4€TOM KOH-
KPETHBIX YCJIOBUM;

— odopmiieHHEe CBOUX MBICIIEH, PE3yJbTAaTOB JAESITEILHOCTH B YCTHOW/YCTHO-
NaKTUIBHOW/ MUCbMEHHON (hopMe — B COOTBETCTBUM C YYEOHBIMU M KU3HEHHBIMHU CUTYa-
LUSIMU.

TemaTnyeckas u TCPMUHOJOIHIECKad JIEKCHUKA

Cnosa u crosocouemarus

AJIJIOTpOHI/ISI, AJUIOTPOIMHBIC BHUJOU3MCHCHUS, 6I/IHapHI:-Ie COCAUHCHHUA, BaJICHT-
HOCTBb, BCIICCTBA, BO3I'OHKA, BOCCTAHOBJICHUC, I'CHCTHUYCCKAA CBA3b, TeHETUYCCKHUU paa
MCTaJJIOB (HeMeTaHHOB), TUAPOKCHUABI, THAPOKCOIPpYIIIIa, TMAPOJIN3, TUCTHILIAONA, 3aKOH
IMOCTOAHCTBA COCTaBa, U30TOIIbl, UHACKCHI, UHIUKATOPbI, HOHbI (HpOCTI)Ie, CJ'IO)KHBIe), Ka-
TaJIN3aTOPbI, KUCJIOTHI, KOJIMYCCTBO BCIUICCTBA, K03(1)(1)I/IHI/IGHTLI, KpucTtajuim3anuus, Kpu-
CTAJININMYCCKUC peHIéTKI/I, JJAKMYC, JICTY4YHUC BOIOPOJHBLIC COCAHMHCHUA, MACCOBasA HOJIA
paCTBOpéHHOl"O BCIICCTBA, MACCOBOC YUCJIO, MCTAJIJIbl, MOJACIINPOBAHUC, MOJIb, MOJISIpHAA

JlycMaTpUBaeTcs Ha 6-oM ron o0ydeHus Ha ypoBHe OOQO, uTo obecreunBaeT BOZMOXHOCTh YBEIHMUEHUST YIEOHOTO
BPEMEHHU Ha M3yYeHHE MaTepuala Mo MpeICTaBICHHBIM TEMAaTHIECKUM Pa3/ieiaM.

‘TIponomkeHie H3ydeH s MaTepHaa 10 JAHHOMY paszelly MpelyCMAaTPHBACTCS Ha 6-OM TOIy 00YYeHHs Ha yPOBHE
000.
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Macca, MOJISIpHBI 00bEM, HAONIOIEHUE, HEUTPOHBI, HEMETAIIIbI, HEAIEKTPOJIUTHI, HOP-
MaJIbHBIE YCIIOBHSI, 00bEMHAS 107151, OKMCICHUE, OKHCIUTENb, OKCHU/IBI.

DPpas3wi

MBI BBISICHUIIN IPUEMBI PaOOTHI € Ta0OPATOPHBIM 000PYIOBAHUEM.

XVUMUYECKUI JIEMEHT — 3TO COBOKYITHOCTh ATOMOB C OJJUHAKOBBIM 3aps0M Apa.

ITpocTpaHCTBO BOKPYT sifjpa aToMa, e HauboJiee BEpPOsITHO HaX0XKICHUE TAaHHOTO
AJIEKTPOHA, HA3BIBAIOT OPOUTAIIBIO 3TOTO JEKTPOHA UITH SJICKTPOHHBIM 00JIaKOM.

51 cocTaBMII CXeMY CTPOEHHMS SJIEKTPOHHOM 000JI0UKHM aTOMOB Kucioposa (pocdo-
pa, aTFOMUAHHUS).

MBI MO3HAaKOMHIIIUCH ¢ 00pa3iioM ropHoi mopoasl. Ceituac Mbl OyzeM paccMaTpH-
BaTh €€ noj Jiynoi. Ham Hy»XHO omnpenenuTs, Kakue MUHEPAIbl 00pa3yroT 3Ty FOPHYIO
opony.

MBI paccMOTpenH yciaoBHsl, KOTOPBIE OJIKHBI BBITOJHATHCS, YTOOBI IMPOM30ILIA
XUMHUYECKas peaKIusl.

Bui6o0wbi

ATOM — 3TO C0KHasl HeWTpaybHas yacTua. OHa COCTOUT U3 NMPOTOHOB, AIEKTPO-
HOB U HEUTpoHOB. Bcs mMacca atoma cocpenoTodyeHa B €ro siape, o0bEM KOTOPOro, 1o
CPAaBHEHMIO C 0OBEMOM aTOMa, OYEHb Majl. ATOM 3JIEKTPOHEUTPAJIEH: OH COAEPKHUT OJIU-
HAKOBOE YMCJIO IPOTOHOB U JIEKTPOHOB, KOTOPOE PABHO MOPSAAKOBOMY HOMEPY DIEMEH-
ta B Tabimmne .M. Mennaeneena.

N30Tonsl — 3T0 pa3HOBUIHOCTH aTOMOB OJHOTO U TOTO K€ XUMUYECKOTO 3JIEMEH-
Ta, UMEIOIIME OJAMHAKOBBINA 3apsAll SApa, HO Pa3HOE MAaccOBOE 4ucio. Berpeyaromuecs B
IIPUPOJIE XUMHUYECKHE DJIEMEHTBHl — 3TO CMECh M30TONOB. Hanpumep, Kuciaopox mmeer
TPH U30TOIA C MACCOBBIM uncioM 16, 17 u 18.

MBI caenany BBIBOA O TOM, YTO OJAMHAKOBOE CTPOEHUE BHEIIHUX SHEPIeTUUYECKUX
YPOBHEN NEPUOJUYECKU TIOBTOPSETCS, IO3TOMY IIEPUOJUYECKU TIOBTOPSAIOTCA U CBOMCTBA
XMMHUYECKUX IEMEHTOB. JTa 3aKOHOMEPHOCTh OTpa)keHa B HaszBaHMHU llepuomguueckoi
cucTeMbl XuMHYeckux 3aemeHToB .M. Menaeneena.

CreneHb OKHCIEHUS — 3TO YCIOBHBIN 3apsii aTOMOB XMMUYECKOTO JIEMEHTA B CO-
€IMHEHUH, BBIYMCIICHHBIN HA OCHOBE IPEIOJI0KEHHSI, YTO BCE COEMHEHUS (M MOHHBIE,
Y KOBAJICHTHO-TIOJISIPHBIE) COCTOSIT TOJIBKO U3 HOHOB.

Oxcuapl — 3T0 cioXkHbIe BemecTBa. OHU COCTOST U3 JIBYX XMMHMUYECKHX 3JIEMEH-
TOB. OJIMH U3 3TUX JIEMEHTOB — KUCJIOPOJ B CTEIIEHU OKUCIICHHUS 2.

OcHoBaHMs — 3TO clOKHBbIE BemecTBa. OHU COCTOAT U3 MOHOB METAJIOB U CBsl-
3aHHBIX C HUMU T'MIPOKCU-MOHOB.

MonsipHas macca — 310 (puznueckas BeqnunHa. OHa paBHAa OTHOLIEHMIO MAacChl
BELIECTBA K KOJIMYECTBY BEIIECTBA.

MonsipHblii 006€M — 3T0 00BbEM raza KoMu4ecTBOM | Moib. MoJsipHBIE XUMUYe-
CKHE€ COEMHEHUS] HE3aBUCHMO OT croco0a MX MOJyYEHHUsI UMEIOT MOCTOSHHBIM COCTaB U
CBOWCTBA.

JUia BelecTB, KOTOPbIE UMEIOT MOJIEKYJIIPHOE CTPOCHME, CIIPABEJIMB 3aKOH II0-
CTOSIHCTBA COCTaBa. 3aKOH (OPMYIHPYIOT TaK: MOJEKYJISIPHbIE XUMUYECKHE COCAMHEHUS
HE3aBUCUMO OT CII0c00a MX MOJY4EHUS MMEIOT IMOCTOSHHBIM COCTaB W CBOMCTBA. DTOT
3aKkoH OTKpblI ¢panuysckuil xumuk XKJIL. ITpyct. 3akon [Ipycra — 3TO 0JMH U3 OCHOB-
HBIX 3aKOHOB XUMHUHU. HO U1 BEIIECTB HEMOJIEKYIISIPHOTO CTPOEHUS, HAIPUMEpP, NOHHO-
ro, 3TOT 3aKOH HE BCEI/ia CIIPaBEJINB.

XUMUYECKOE YPaBHEHHME — ATO YCJIOBHAs 3alMCh XMMHUYECKOW PEAKLUU C IMOMO-
IIbI0O XUMHUYECKUX (POPMYIT U MAaTEMATUYECKUX 3HAKOB.
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TeEpnpie BemecTBa HamO OpaTh M3 OAHOUYEK TOJBKO CYXOW JIOKKOW WM CYXOU
npobupkoil. Hanueate )KMJIKOCTh W HachlaTh B MIPOOMPKY TBEP/bIE BEIIECTBA HAJO OC-
TopokHOo. CHauana HaJlo0 MPOBEPUTH, HE PA3OUTO M Y TPOOUPKH THO, HET JIU y TpoOup-
KU TPEIIHH.

Kucisle comym — 3To IPOAYKTHI HETOJIHOTO 3aMEIIEHUs] AaTOMOB BOJIOPOAA B KUCIIO-
Te Ha MeTal. OCHOBHBIE COJIM — 3TO MPOAYKTHI HEMOJIHOIO 3aMEIEHUs! THAPOKCOrPYII
B OCHOBaHHMH Ha KUCIOTHBIN OCTATOK.

10 KJIACC
(6-i1 ron o0y4enusi Ha ypoBHe O00)

IToBTOpEHuUe

Pa3znen «HeMeTa/ibl U UX COeTUHEHUSD)

OO01as xapakTepucTuKa XUMHYECKUX 37eMeHToB [VA-rpynnbsl. Yriaepoa u Kpem-
HMH, UX COCIMHEHUS

Pa3znen «MeTa/uibl U UX COeTUHEHUS»

OO61ue cBoiicTBa METAIIJIOB

Baxuelime MeTaibl ¥ UX COEUHECHUS

Pa3znen «XuMus M OKPY:KAKOIIASA Cpeaa»

BemecTBa n MmaTepuansl B )KU3HHU Y€I0BEKa

Tosmopenue, 0606wene 1 CUCMEMAMU3AYUS USYHEHHO20 MAMEPUand’

Ilpumepnuie euodvt dessmenbHocmu 00y4arOWUXCA:

— TMOCTPOCHHE JIOTMUYECKHX PACCYKJIEHUN Ha OCHOBE YCTAHOBJIEHUS MPUYMHHO-
CJIEJICTBEHHBIX CBSI3€EH;

— OpraHm3aiysi yueOHOro B3aMMOJCHCTBHS B TPYIIE CBEPCTHUKOB: OIpEICIICHUE
oO11el 1enu, pacrpeaeieHiue pojei, 00CyKIeHne U3y4aeMoro Marepuaia, COBMECTHOE
oQopMIIeHHE BBIBOJOB Ha OCHOBE PE3YJIbTATOB PEAIM30BAHHON KOJUIEKTUBHOMN AESITElNb-
HOCTH;

— BBINIOJIHEHUE 3a/IaHUN B COOTBETCTBUHM C COJAEpP’KAHHEM OCBAaMBAEMOTO IPO-
rpaMMHOTO MaTepuaja (COOTHECEHHE B cllyuae HeOOXOIUMOCTH MPOMEKYTOUHBIX U KO-
HEYHBIX PE3YIbTaTOB CBOEH AESITENBHOCTH C LEIbI0 WM ¢ 00pa3lioM yYUTelNs); aHaIu3,
cpaBHeHHe, Kitaccudukaius, 0000meHue GakToB U SBICHUM;

— OCYIIECTBJICHUE MTONCKA W BBIJICIICHUE HEOOX0MMOM MH(HOPMAIIMHA — CaMOCTOSI-
TEJIBHO WJIM C MTOMOIIBIO (YUUTENs/0OAHOKIACCHUKOB);

— BpIOOp HamOoJiee palMOHAIBHBIX CHOCOOOB pelieHus 3afad — ¢ Y4€TOM KOH-
KPETHBIX YCJIOBUM;

— odopmiileHHe CBOMX MbICIEH, PE3ylbTaTOB ACSATENILHOCTH B YCTHOM W / WU
NUCBMEHHOM (popMeE — B COOTBETCTBHUH C YU€OHBIMH U KU3HEHHBIMU CUTYALIUSIMH.

IIpumepHasi TeMaTH4YecKasi U TEPMUHOJIOTHYECKAS JTeKCUKA

Cnosa u cnogocouemanusi

A3ot, anebacTp, ajsIOTpONnus, ainMas, allOMUHHM, aTlOMUHOTEPMHUSI, AMMHAK, aM-
dboTepHBIC BEIIECTBA, AaHTJIUICKAs COJIb, OMOJIOTUYECKOE 3HaUCHHE, OOKCUT, OpoM, OpOH-
3a, BOJa IUCTHIIMPOBAHHAsA, BOJAOPOJHAS CBSA3b, BO3/YX, FaJOTEHbI, raméHas MU3BeCTb,
ruipokapOOHaT, THUIPOKCHU, TUIPOMETANIYprusi, TUAPOCYIb(MATHI, THAPOCYIbPUTHI,
runpodocdarsl, rumnc, raaydoepoBa coib, MTHHO3EM, IpauT, TeMEpKypU3alus, TUTHI-
podocdatel, qOpaTMMUHIN, KEJIE3HBIH KyIOpOC, KeJe30, )KelIe300eTOH, JKECTKOCTh BO-
JIbl, JKOKEHAsT MarHe3usi, U3BECTKOBAsl BOJIA, U3BECTKOBOE MOJIOKO, U3BECTHSIK, KapOOHAT,

7 IpeaycMaTpuBaeTCs IOBTOPEHHE SIEMEHTOB COJCPYKAHUS YIeOHOM JMCIMILIMHBI, OCBAMBABIIETOCH HA 4 — 5 ro-
nax ooydgenust Ha yposHe OOO.
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KaTaJnu3aTopbl, KAUeCTBEHHAsI PEAKLMsl, KUISIIIUN CJIOW, KUCIOoTa (a30THCTas, a30THAasi,
OpOMOBOIOpO/IHAA, TJIABUKOBAsI, CEpHAsi, CEPHUCTAsI, CEPOBOJIOPOHAS, COJSHAS, YTOJIb-
Hasi, pocdopHas), KOMIUIEKCHBIE COJH, KOPPO3HsI METAJUIOB, KOPYH/, KPEMHE3EM, KpeM-
HUM, JIATYHb, METAJUTYPTHsl, METAJJIbI, MEJHBIA KyIIOPOC, MUKPOIJIEMEHTBI, MPaMOp, Ha-
HIaTBIPHBIN CIUPT, HEralméHas U3BECTh, HUTPATHI, O30H, OJIEYM, IEPEXOIHBIE DJIEMEHTBHI,
NEPUOIUYECKUI 3aKOH, TUPOMETAILTYprusl, MUILEBAs COJla, TOBapEHHas COJb, caxa, cepa,
CEpPHHUCTBIN Ta3, CEPOBOAOPOJ, CHIHMKATBI, CKOPOCTh XHUMHUYECKOM PEaKUUH, COJA KpH-
CTaJJTMYECKasi, COJIM aMMOHMUS, CIUJIaBbl, CTalb, Cyabdar Oapusi, cynbGuabl, CyabQUTHI,
yrapHbIW Ta3, yrieKUCIbIMTra3, yriaepos, yromab, ¢gocdater, Gocdumsi, dochop, ¢Top,
XJI0p, XJIOPUJ, LIEMEHT, YUJIUKUCKAs CEIIUTPA, INEKTPOMETAIUIYPIrHs, INEKTPOXUMHYECKHUI
PSI HANIPSIKEHUM, SHEPTUSI AKTUBAIUH, SITOXUMHUKATHI.

@paszvl

Hemerannuyeckue cBOWCTBAa y cepbl BhIpAXEHBI cllabee, 4eM y KHUCIOpOoJa, HO
CUJIbHEE, YEM Yy CEJICHA.

Mpb1 XapakTepu30Bajld MarHui, MPOCTOE BEIIECTBO, U YCTAHABIMBAJIN THUIl CBSI3H,
KOTOPBIY B HEM HAOJIIOaeTCsl.

MBI cpaBHHBaJIM CBOMCTBO MPOCTOrO BEIIECTBA KPEMHHMSI CO CBOMCTBAMU ITPOCTBIX
BEILIECTB, KOTOPbIE 00Pa30BaHbI XUMUYECKUMU 3JIEMEHTAMU — COCE/ISIMU KPEMHHUS T10 Tie-
puony.

J.N. MenneneeB npui€nn K OTKpbITUIO [lepronnueckoro 3akoHa, mpoBeisi COmoc-
TaBJIEHUE CBOMCTB U OTHOCUTEIBbHBIX aTOMHBIX MACC XUMHUYECKUX JIEMEHTOB.

S pacnonoxusl B MOPSJAKE YCUJIICHUS HEMETAIUIMYECKHE CBOMCTBA CIEAYHOIINX
anemenToB: Si, Al, P, S, Cl, Mg, Na.

S Mory (roToB) Ha3BaTh BEILIECTBA, KOTOPHIX HET B HEXKUBOU MIPUPO/IE.

S Mory 00BSCHUTH, TOYEMY HEKOTOPBIE MAaKPOIJIEMEHTHI Ha3bIBAIOT OMOTCHHBIMH,
U NIEPEUYUCIIUTD HX.

51 MoTy OOBSICHUTD, UEM Pa3IMYaAIOTCs BUTAMUHBI U (DEPMEHTHI M YTO OOIIETo Me-
XKy HUMHU.

JIoBu I'eMppu — 3T0 aHTIMICKUN XUMHUK U (PU3HUK, KOTOPBIA SABISETCS OJHUM M3
OCHOBATEJNEH JIEKTPOXUMHUH.

3Be3aa no umenu CouHile 60j1ee 4eM HaroJIOBUHY COCTOUT U3 BOJOPOA.

Bo BcenenHOM TOCHOACTBYIOT IBA XUMHYECKHUX 3JIEMEHTA: BOJAOPO U TEIUM.

51 Mory oOBSICHUTB, B UM 3aKIIIOYAETCS MPUHIUI PadOThl TUCTUILIATOPA U pac-
CKa3aTh, /1€ UCMOJIb3YETCS AUCTUILUIMPOBAHHAS BOJA.

JIMCTHIITMPOBAHHYIO BOAY 3aJUBAIOT B YTIOTH M B aBTOMOOWMIIBHBIE PaIUATOPHI.

JInuTenbHOE UCTIOIb30BaHUE AUCTUIIMPOBAHHOW BOJIbI BPEIHO JUIS 310POBbSI.

Kucnopon B3auMoaeicTByeT ouTH CO BCEMHU MTPOCTHIMU BEILIECTBAMHU, KPOME Tra-
JIOTE€HOB, 0JIArOPOHBIX Ta30B, 30J10TA U TUIATHHOBBIX METAJUIOB.

[Ipy momo1H TICHOLIEH JIYYUHBI MBI IIPOBEPUIIM HATUYUE KUCIOPOJA B COCY/IE.

Buvi6oowi

AMdoTepHbIe OKCHIBI M THAPOKCUIBI 00pa3yIOT Yallle BCEro T€ 3JIEMEHThI, KOTO-
pble COCTaBJAOT 1MoOouyHble noAarpynnsl Ilepuoanueckoit cucremsl .M. Mennaeneesa.
OTH 27I€EMEHTHI Ha3bIBAOT MIEPEXOIHBIMU AIEMEHTAMU UJIU MTEPEXOIHBIMUA METAJIJIAMHU.

CoBpemennas popmynupoBka [leproguyeckoro 3akoHa TakoBa: CBONCTBA XUMHU-
YECKHX DJIEMEHTOB U 00Pa30BaHHBIX UMHU BEUIECTB HAXOJSATCA B MEPUOJUUECKON 3aBUCH-
MOCTH OT 3apsiJ0B UX aTOMHBIX SIJIEP.
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KOnutep — 310 rurantckas ruianeta CoJaHEYHOM CUCTEMBbI. JTa IJIAaHETa MOYTH
MOJIHOCTBIO MOCTpOEHa U3 Boaopoja. M3-3a HU3KUX TemmepaTtyp U OOJbIINX JaBICHUN
BOJIOPOJ Ha 3TOM IJIaHETE HAXOAUTCS B TBEPIAOM COCTOSIHUM.

B coctaBe BemiecTB, 00pa3yromux KIETKH BCEX YKHBBIX OPTaHU3MOB (UEIOBEKa,
KUBOTHBIX, pacTeHHi), oOHapykeHo Oosiee 70 31eMEHTOB. DTH 3J€MEHTHI JEISAT Ha JIBE
IPYIIIBI: MAKPOSJIEMEHTBI 1 MUKPO3JIEMEHThI. MaKpO3J€MEHTHI COAEPIKATCS B KIETKAX B
OonpIIMX KOJMMYecTBax. B mepByto ouepenb, 3TO yriiepoi, KUCIOPOAd, a30T U BOJIOPO/I.

MHorue BUTaMHUHBI COAEPKAT MUKPOIIIEMEHThl. BUTaMUHBI — 3TO OpraHu4ecKue
BEILIECTBA Pa3HON XUMUYECKON NpUpoabl. OHU MOCTYMAIOT B OPTaHU3M C MMHILEH B HaJIbIX
no3ax. ButamMuHbl 0Ka3bIBatOT OOJBIIOE BIUSHUE HA OOMEH BEIIECTB M OONIYIO JKHU3HE-
NESITENIPHOCTh OpraHn3Ma. B otnmune ot pepMeHTOB, BUTAMUHBI HE 00Pa3yrOTCs B KIIET-
KaX OpraHr3Ma 4eJIOBeKa. bONbIIMHCTBO BUTAMHUHOB INOCTyHaeT ¢ nuuieil. Mctounuku
MHOTMX BUTAMHUHOB — 3TO PACTEHUS: LIWIIOBHUK, YECHOK, LIUTPYCOBBIE, NETPYLIKA, JIYK,
HIIMIIOBHUK U MHOTHE JApyrue. Hekoropble BATAMUHBI TOCTYNAIOT B OPraHU3M YellIOBeKa C
JKUBOTHOU IHUIIEH.

Mukpo371eMeHThI BXOJSAT B COCTaB HEKOTOPBIX TOPMOHOB. ['OpMOHBI — 3TO OHOJIO-
TMYECKH aKTUBHBIE BemlecTBa. [ OpMOHBI BRIPAOATHIBAIOTCS JKEJIE3aMH BHYTPEHHEH CeK-
pelnuu, NOCTYNMaoT B KPOBb, KOTOPAsi PA3HOCUT UX IO BCEMY OPraHU3MY.

Menbxuop — 310 crmiaB. OH conuepkut okoyio 80 % menu u 20 % nHukens. Ilo
BHEILIHEMY BHJlY MEJIbXUOP MOXOJ Ha cepedpo. MenbXuop UCHOIB3YIOT JUIsl U3TOTOBIIE-
HUS XYJI0KECTBEHHBIX U3/ICNIUNA U HEIOPOTUX CTOJIOBBIX MPUOOPOB.

JlropamtoMuHUM (A0palib, TIOPATOMUH) — 3TO CIJIaB Ha OCHOBe antoMuHusA. OH
COJIEPKUT M€Jlb, MATHMI, Maprasel, HUKeab. J[topaltoMUHUI UMEET XOpOUIME MEXaHU-
Yyeckue cBoicTBa. Ero npuMeHstoT B caMoJIETOCTPOCHUH U B MAIITUHOCTPOCHUH.

DNEeKTPOMETAIUTyprusi — 3TO METOJbI MOJTYyUYEeHHs] METAIOB, KOTOPhIE OCHOBAHbI
Ha 3JIEKTPOJIN3E, T.€. BBIICICHUH METAIOB U3 PACTBOPOB WIM PACIUIABOB UX COEIUHE-
HUW C MOMOULIBIO TIOCTOSIHHOT'O AJIEKTPUYECKOI0 TOKa. B OCHOBHOM 3TOT METOJ IpUMe-
HSIOT JUISl TIOJIYYEHHUsI aKTUBHBIX METAJIOB — IIEIOYHBIX, IETOYHO3EMENIbHBIX U AJTFOMU-
HUSA, a TaKXe JUIsl MPOM3BOJICTBA JIETUPOBAHHBIX CTal€il. DTUM METOJOM AHTJIUNCKUI
xuMuK ['. JI?BU BIiepBbIe MOMYYWI Kaauid, HATpUH, Oapuid, KaJIbIIHUi.

docdop Obu1 OTKPHIT B 1669 Tomy HemenkuMm anxumukoM [. bpangom. Kpacubrit
dochop ucoNB3yIOT A MPOU3BOACTBA cM4ueK, Gochoproit kucnotel. DocopHast ku-
cioTa uAET Ha POU3BOJICTBO (OCHOPHBIX YA0OPEHUI M KOPMOBBIX A00ABOK sl )KHBOT-
HOBoJIcTBa. Taxxke pocGop NPUMEHSIOT 715l TOJTyUYEHUS AI0XUMUKATOB.
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8. MarepuanbHO-TEXHHUUECKOE 00ecrieueHue 00pa3oBaTeIbHON
JeSITeNbHOCTH.

1. Y4eOHUK ¢ NMPUIIO)KEHHEM Ha 3JEKTPOHHOM HocuTtene. 8, 9 kiaccbl. ABTOpHI:
Pynsutuc I'.E., ®enpaman O.I'.

2.Pabouas tetpans. 8, 9 knaccel. ABTop: ['abpycesa H. U.

3.3amauHuK ¢ «noMoUIHUKOMY». 8-9 kiaccel. ABropsl: I'apa H.H., 'abpycesa
H.N.

4.Tlocobue ms yuurens. 8, 9 knaccel. ABrop: ['apa H.H.

5.Paboune nporpammsl. 8-9 kiaccel. ABtop: I'apa H.H.

6. XuMuueckue npudopsl, nocyaa, MOAEIH.

7. XMHAYECKUE PEAKTUBBI.

8. Texunueckue cpeacta ooyuenus (MKT)

COT'JTACOBAHO COTI'JIACOBAHO
IIpotoxon Nel 3acepanus

METOIMYECKOT0 00bEIMHEHHUSI 3amecTHTENH AUpeKTOpa o YP
yuureneir EMI] I'KOY mxoner-unreprara Ne2

r. ApmaBupa é z~1C.A. Bansesa /

or 28.08. 2023 . © T 29.08.2023r.
7Zz,1 0O Tazazsm /
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