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PaGouyasi nporpaMMa 1o eCTeCTBEHHO — HAYYHOI I'PAMOTHOCTH HA YPOBEHb
OCHOBHOT'0 00111ero 00pa3oBaHus
(m1s 8 - x KIaccoB)

ITosicHuTebHAS 3aMIHCKA

Pabouas mporpamma no €CTECTBEHHO — HAYYHON I'PaMOTHOCTH HAa YPOBEHb OCHOBHOTO OOILEro
obpazoBanus g oboydaromuxcs 8-x kimaccoB MBOY COIII NelO r. Canbcka pa3paboTaHa B
COOTBETCTBUH C TPEOOBAHUSIMH:

o @epnepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O06 obpazoBanmu B Poccuiickoi
denepanuny;

e mpukaza MunnpocsemeHnus oT 31.05.2021 Ne 287 «O06 yrBepxaeHUU ¢eaepaaTbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOT'O O0ILEro 00pa3oBaHUs»;

e mpukaza MunmnpocBemerus oT 18.05.2023 Ne 370 «OO6 yrBepkaeHuu GenepaabHON
00pa3oBaTeNbHON POTPAMMBI OCHOBHOT'O OOIIET0 00pa30BaHUS;

e mpukaza MunnpocBemenuss ot 09.10.2024 No 704 «O BHeceHMM HW3MEHEHUU B
HEKOTOpbIe mpuKa3sl MuHuCcTepcTBa npocBemieHus Pocculickoir  @expepannu,
Kacaromuecs  (enepa’dbHbIX  00pa3oBaTEeNbHBIX IPOTPaMM  HAYaJIbHOTO  OOIIEro
o0Opa3oBaHMs, OCHOBHOT'O O0IIET0 00pa30BaHUs U CPEIHETO 00IIero 00pa3oBaHUs»;

e mpukaza MunmnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsanka
OpraHM3alM W OCYILIECTBIECHUsS 00pa30BaTEeNbHON JEATENIbHOCTH IO OCHOBHBIM
o0mieo0pa3oBaTelbHbIM MpOrpaMMaM — 00pa30BaTENIbHBIM MPOrpaMMaM HadyallbHOTO
00111er0, OCHOBHOT'O OOIIETO M CPETHEro 00IIEro 00pa3oBaHUs;

o Konnenuuu npenogaBaHus y4eOHOTo npeamera « XuMHus»;

o KoHuenmuu 3x0I0ruueckoro 00pa3oBaHus B CUCTEME 00IIero 00pa3oBaHus;

e CII 2.4.3648-20 «CaHUTapHO-3NIUJEMHUOJIOTHYECKHE TpPeOOBaHUS K OpPraHU3aLUsAM
BOCHHUTAHMS U O0YUEHHUsI, OTAbIXA U 03[JOPOBJICHUS JETEH U MOJOJEKN», YTBEPKIECHHBIX
IIOCTAaHOBJIEHUEM INIaBHOTO caHUTAapHOro Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennyeckue HOpPMATUBBI U TpeOOBaHUS K OOECHEUYEHHUIO
6e3omacHOCTH W (WiaM) Oe3BpeAHOCTH AJs 4eloBeKa (aKTOPOB Cpelbl OOUTAHUSAN,
YTBEPKACHHBIX IOCTAHOBJIEHUEM TIJIABHOT'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e y4eOHOro IUIaHa OCHOBHOIO oOuiero oOpa3oBaHMs, YTBEp:KIeHHOro npukazoM MBOY

COII Ne10 r. Canbcka ot 29.08.2025 Ne 136;

e (enepanbHoOil paboueit mporpaMmbl O y4eOHBIM IpeaMeTam «XuMusi» 1 «l'eorpadus».
Pabouas mporpamMma OpUEHTHpPOBAaHA Ha LEJIEBble MNPUOPUTETHI, CHOPMYIHPOBAHHBIE B

(benepanbHOi pabouell mporpamme BOCIUTaHMS M B pabouel mporpamme Bocnutanuss MbOY
COIII Nel0 r. Canbcka.

[Tporpamma no yue6HOMY Kypcy «EcTecTBeHHO-Hay4yHasi IpaMOTHOCTh» Ha YPOBHE OCHOBHOTO
oOuiero oOpa3zoBaHUsl COCTaBJIEHA Ha OCHOBE TPeOOBaHMIl K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNbHONW MpPOTrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHus, MpeacTaBieHHbIX B PI'OC
000, a Takxke Ha ocHOBe (enepanbHOM paboyeil mporpaMMmbl BOCIHUTAaHUS U C Y4ETOM
KOHIIENIINH TpenoiaBanus ydeoHoro npeamera «Xumusi» U« eorpadus» B 00pa3oBaTeIbHBIX
opranuzanusix Poccuiickoit @enepannm.

AKTyaJqbHOCTh JAHHOTO Kypca OHpezenseTcss HeoOXOIUMOCThIO MOJIEPKKH O00ydeHHs
yUYaIIUXCsl OCHOBaM (PYHKITMOHAIBHOW TPAMOTHOCTH, HATIPABJICHHOTO HA MOATOTOBKY YYaIHXCS
K BeIOOpY Oynymiedt mpodeccun u XKH3HU B coBpeMeHHOM obmiectBe. ConepikaHue Kypca
SIBIISIETCST KOHBEPTeHTHO OPHEHTHUPOBAHHBIM M OOecreurnBaeT (OPMHPOBAHHWE KOMIIETEHITHH,
HEOOXOMUMBIX IJISl KU3HU M TPYJOBOW NEATEIHLHOCTH B OIIOXY BBICOKOPA3BUTONW HAYKH H
COBPEMEHHBIX TEXHOJIOTHH. Y4eOHO-MeToAnvecKkoe obecreueHrne Kypca BKIIIOYaeT padouyro
nmporpaMmy Kypca u yaeOHoe ocobue aiist oOydarommxcs. Pabodas mporpamMma ycTaHaBIUBaeT
o0s3aTeNnbHOE MPEAMETHOE COJIepKaHue, MpeliaraeT TeMaTUYecKoe IUIAaHWPOBAHHME C YYETOM
JIOTHKH Y4eOHOTO mpoliecca, OnpeaesseT IIaHupyeMble pe3yabTaThl OCBOCHHUS Kypca Ha YpOBHE
OCHOBHOTO 0011ero obpa3zoBaHusi. B COOTBETCTBHM C CHUCTEMHO-AESTEIbHOCTHBIM MOJIXOA0M



peanu3anys JAaHHOW MPOrpaMMbl IPEANoaraeT HCHOJIb30BAHUE COBPEMEHHBIX METOJIOB
oOydeHus U pa3zHooOpa3HbIX (OpM OpraHuzanuu 00pa3zoBaTENLHOTO Mpolecca: KPYIblid CTOI,
CEeMMHApbI, MPAaKTUYECKHE pabOThl, y4eOHOE HCCIEeOBaHUE, CAaMOCTOATENbHAs paboTa C
NEPBOMCTOYHUKAMHU, JEKIUS, KOHPEPEeHIUs U Jp.; BOZMOXKHO BBIMIOJHEHUE HHAWBUIYaTbHBIX
UCCIICIOBAaHU U TPOEKTOB. JIOCTI)KEHHE IUIAHUPYEMBIX pPE3yJIbTaTOB OIICHUBACTCS Kak
«3a4TEHO/HE 3aUTEHOM.

Hesn kypca:

- (¢opMupoBaHHWE Hay4yHONl KapTHUHBI MHpA; pPa3BUTUE I[O3HABATEJIbHBIX MHTEPECOB H
METaNpEeIMETHbIX ~KOMIETEHIMH  OOyJalommxcs Yepe3 MPAKTUYECKYIO JIEATEIbHOCTD;
pacmmpenue, yriayoneHue u  0000IIeHWEe 3HAaHUH W3 O00JIACTM E€CTECTBEHHBIX HAayK;
dopMHupoBaHHE YCTOHYMBOTO HHTEpeca K MpopEeCCHOHATBHONW JeATENbHOCTH B 00JacTu
€CTECTBEHHBIX HayK.

3agauu Kypca:

- YI1yOuTh 3HAHUS y4YalluXcs B 00J1aCTH €CTECTBEHHO-HAYYHBIX MPEIMETOB;

- chopMHpOBATH yYMEHHE NPUMEHSTh COOTBETCTBYIOIIUE €CTCCTBEHHOHAYUYHBIC 3HAHUS IS
00BSICHEHUS SIBJICHUS,

- copMupoBaTH YMEHHUE PACIIO3HABATD, NCIIOIB30BATH U CO37AaBaTh OOBSCHUTEIBHBIC MOJCITH U
MPEJICTaBICHHUS,

- copMupoBaTh yMEHHUE J€TaTh U HAYYHO OOOCHOBBIBATH MPOTHO3BI O MPOTEKAHWHU Mpoliecca
WM SBIICHUS;

- cdopmupoBaTh yMeHHE OOBSICHATH NPUHIMII JCUCTBUS TEXHUYECKOTO YCTPOWCTBA WIIH
TEXHOJIOTHH,

- c(OpMHUPOBATh YMEHHUE PACIIO3HABATH U (POPMYITHPOBATH 1IETb TAHHOTO MCCIICIOBAHNUS;

- chopMHUPOBATh YMEHUE MpeAJiaraTh WIH OLIEHUBATh CIIOCOO HAYYHOTO MCCIIEIOBAHUS TAHHOTO
BOIIPOCA;

- cpopMUpOBaTh yMEHHE BBIIBUTAaTh OOBSCHUTENbHbIE TUIOTE3bl M MpeAsaraTh CHOCOOBl MX
TIPOBEPKH;

- chopMUpOBaTH yMEHHUE OIUCHIBATh U OIIEHWBATh CIOCOOBI, KOTOPHIE HCIOJB3YIOT YUYEHBIE,
YyTOOBI 00€CTIeUUTh HaJIEKHOCTh IaHHBIX U JIOCTOBEPHOCTh OOBSICHEHHI;

- chopmupoBaTh yMEHHE aHAJU3UPOBATh, HWHTEPIPETHPOBATh JaHHbIE H  JIeJaTh
COOTBETCTBYIOIINE BBHIBOJIBI;

- copMHpOBaTh YMEHUE NPe0OpPa30BbIBATh OAHY (POPMY Mpe/ICTaBIECHUS JaHHBIX B APYTYIO;

- chopMupoBaTh yYMEHHE paclo3HaBaTh JONYIICHHWsS, JOKA3aTeNbCTBA M PACCYXICHUS B
HAyYHBIX TEKCTaX;

- copMupOBaTH YMEHNE OIICHWBATh C HAYYHON TOUYKHU 3pEHUS apTyMEHTHI U JIOKAa3aTelbCTBA U3
pa3IMYHbIX UCTOYHHUKOB.

Ha m3ydyenne «EcTecTBEHHO - HAydHOW TPAaMOTHOCTH (XMMHs)» B 8-M Kiacce ydeOHBIM TUTaHOM
oTBoguTCs 1 yac B Hemeno, Bcero 32 yaca.

[IpomexxyTouHasi aTTecTamus TMPOBOAMUTCS B COOTBETCTBUM C Yy4eOHBIM ITAaHOM B (opme
KOHTPOJILHOM paboThl, COTIacHO rpaduKy.

®opma arrecTaliu: 3a4€T/He3auET.

I[Inanupyemble pe3ybTaThbl 0CBOCHHS Y4eOHOro Kypca

JInuHOCTHBIE pe3yJIbTaThI

JInaHOCTHBIE pe3yabTaThl OCBOCHUS IPOTPaMMbl OCHOBHOI'O O0IIIEro 00pa30BaHus TOCTUTAIOTCS
B X07i¢ 00y4eHHsI XUMHHU B €IMHCTBE Y4€OHON M BOCIIUTATEIBbHOM JeSITEIbHOCTH B COOTBETCTBUHU
C  TPaJUIMOHHBIMH  POCCUMCKMMH  COLUMOKYJIBTYPHBIMU U  JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, MPHHATHIMUA B OOIIECTBE MpaBHJIaMH UM HOPMaMH TOBEACHUS M CIIOCOOCTBYIOT
npoleccaM caMONO3HaHMs, CAMOPA3BUTHS U COLIMATIM3ALMH 00yJarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYUYAIOIIMXCSI PYKOBOJICTBOBATHCS CHCTEMOMN
MO3UTUBHBIX LICHHOCTHBIX OPHEHTALMH M PACIIMPEHHUE OIBbITA JCSATEIBHOCTH Ha €€ OCHOBE, B
TOM YHCIIE B YACTHU:



1) naTpHOTHYECKOTO BOCITUTAHUSL:

LIEHHOCTHOTO OTHOILIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY
HACII/INI0, TIOHUMAaHMA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIEeCTBa,
CHOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpManuei o NepeaoBbIX JOCTHKEHUSAX U OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoiicTBe
MHpa ¥ OOIIECTBA;

2) rPaXJIaHCKOTO BOCITUTAHHUS:

IPEJCTaBICHUS O COLMAIBHBIX HOPMAX U MIPABUIIAX MEKIMYHOCTHBIX OTHOLICHUH B KOJIJIEKTHUBE,
KOMMYHHKAaTHBHON KOMIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yUeOHO - MCCIIEAOBATENBCKOM,
TBOPYECKON M Jpyrux BHJAX JESITEIbHOCTH, TOTOBHOCTHM K Pa3HOOOpa3HOM COBMECTHOM
JeSITeIbHOCTH TIPU BBINOJIHEHUH YY€OHBIX, MMO3HABATEIbHBIX 337124, BHIOJTHEHUH XUMHUYECKUX
9KCHEPUMEHTOB, CO3/IaHUM Y4YEOHBIX IPOEKTOB, CTPEMJIEHHS K B3aUMOIOHMMAHUIO U
B3alMOIIOMOLIM B IpPOLECCE 3TOM y4yeOHOW JeATENbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE
IOBEJICHUE M IOCTYNKH CBOMX TOBapULIeH C MO3ULMM HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUM IIOCTYIIKOB;

3) LIEHHOCTU HayYHOTr'O O3HAHUS!

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XMMHMYECKON pEeaklUu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH M COCTaBJISIOIINE OCHOBY JJISi IOHUMaHMsI CYIIHOCTH
HAYYHOH KapTHHBI MUpPa, IPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX

pasBUTHSI IPUPOJIBI B3aMMOCBS35X UYEJIOBEKa C MPUPOJHON CPEAOH, O pOJIM XMMUU B TO3HAHUU
TUX 3aKOHOMEPHOCTEW; I103HaBaTEJIbHbIE MOTHBBI, HAlpaBJICHHbIE Ha IOJIYYEHHE HOBBIX
3HAaHUM MO XUMMH, HEOOXOAMMBIE JUIsl OOBSICHEHUs HaOJII0JAaeMbIX HPOLIECCOB M SBJICHHIH,
MIO3HABATEIBHOW, WH(MOPMAIMOHHON M YWTATEIbCKOW KYIBTYpHl, B TOM 4YHCIE HaBBIKOB
CaMOCTOSITENIbHOW pabOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOW JHMTEPATYypOH, AOCTYHHBIMHU
TEXHUUYECKUMHU CPEeJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

uHTepec K OOy4YeHMIO M TIO3HAaHUIO, JI0003HATENbHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCOZHAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIeM;

4) popMUPOBAHUS KYJIBTYPhI 3[0POBBSI:

OCO3HAHHE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHMS K CBOEMY 3/10POBbIO, YCTAHOBKHM Ha
310pOBbIII  00pa3 ’KHW3HH, OCO3HAHHE IIOCJIEACTBUNH U HENPUATUE BPEIHBIX IPUBBIUYEK
(ynorpeOyieHUsl ajKorojsi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS MpPaBUI
0€30MacHOCTH NPHU O0PALEHUH C XUMHUYECKUMHU BELIECTBAMU B OBITY M pealbHOM KU3HHU;

5) TpyI0BOrO BOCIUTAHHUS:

MHTEPEC K MPAKTUYECKOMY U3YUYEHHUIO MPOPECCUl U Tpya pa3INyHOrO pojia, yBaXKEHHE K TPYAY
U pe3yiapTaTaM TPYAOBOH AEATEIBbHOCTH, B TOM 4YMCIE HAa OCHOBE NPUMEHEHMS IPEIMETHBIX
3HaHUW 1O XHUMHH, OCO3HAHHBIM BHIOOP WHAMBUAYAIBHOH TPAEKTOPUHU TPOJOJIKEHUS
0o0pa3oBaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycHemHol npodecCHOHATbHON NeATEeNbHOCTH U Pa3BUTHUS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHALHON Cpeie;

6) 9KOJIOrMYECKOr0 BOCITUTAHUS:

HKOJIOTHUECKH 11eJIECO00pa3HOe OTHOLICHUE K MPUPO/IE KaK HCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CyIlecTBOBaHHUS, I[OHMMAaHUE IIEHHOCTH 3JI0pOBOTO U 0O€30MacHOro o0pasza KU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M TICUXMYECKOMY 310POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOCHUS TPaBUil O€30MacHOT0 MOBEACHUS IPU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYaLUAX, YIPOXKAIOIIUX 30POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHMS, MOJy4yaeMble MpPU M3YYEHUU XUMUH, JUIS pelleHus 3ajaad,
CBSA3AHHBIX C OKpPYXKalOLIEHd IPUPOJHON CPENOM, Ul IOBBIIICHUS YPOBHSA DKOJIOIMYECKOU
KYJIBTYpBbI, OCO3HaHUA INIOOATBHOTO XapaKTepa SKOJIOTMYECKUX MPOOIEeM U MyTed X pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, FKOJIOTMUECKOTO MBILIUIEHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B
M03HABATEJIbHOW, KOMMYHUKATUBHON U COIMAJIbHOW MPAKTHUKE.

MertanpeameTHbie pe3yJIbTaThl



B cocraBe MerampenMeTHBIX pPE3YJIbTAaTOB BBIACISAIOT 3HAYUMbIE IS (OPMHUPOBAHHUSA
MHUPOBO33PEHUS OOLICHAYYHbIE MOHATHUS (3aKOH, TEOPUs, MPUHLMII, TUIOTE3a, (PAKT, CUCTEMA,
IpoIIecC, KCIIEPUMEHT U JIPYTo€.), KOTOPhIe UCHOIBb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPeAMETOB (hOpMUPOBATH NPEICTABICHUE O
[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCAIbHbIe yyeOHbIC JEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHKATUBHbIE, PEryJISTHUBHbBIE), KOTOpblE OOecreduBaoT (OpPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHON JEATEIbHOCTH.
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHHMsI HCIIOJIB30BaTh NMPUEMBI JIOTHUECKOTO MBILUICHUS NP OCBOCHHWM 3HAHUMN: PACKPBIBATH
CMBICI XUMHUYECKMX MOHATUN (BBIAEIATh WX XapaKTEpHblE NPU3HAKH, YCTAHABIMBATh
B3aUMOCBSI3b C JIPYTMMHU HOHATUSAMM), UCIIOJIB30BaTh MOHATHS Ul OOBSCHEHHS OTJENIbHBIX
(dakTOB W SBJIEHUH, BHIOMpPATh OCHOBAHMUA W KPUTEPUU IS KIACCUPHUKAIMU XMUMHUYECKHX
BEUIECTB M XHMMHUYECKUX PEAKUUN YCTaHABJIMBATh IIPUYMHHO-CICACTBEHHBIE CBA3U MEXKIY
00BEKTaMU HM3YyYEHUS, CTPOUTH JIOTHYECKHE PACCYX ACHUs (MHAYKTHUBHbBIE, NE€AYKTHUBHbIE, II0
aHaJIOTHH), J1eJIaTh BBIBOJbI M 3aKJIIOYEHUS; YMEHHE IPUMEHSTh B MPOLIECCE TO3HAHUS MOHATUS
(mpeaMeTHbIE U MeETalmpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIHU, HCIIOIb3yEMbIE B
XUMHH, NPEoOpa3oBbIBATh IIUPOKO IMPUMEHSEMblE B XUMHHM MOJICNIbHBIE NPEICTABICHUS —
XUMHYECKHH 3HAK (CHMBOJI 3JIEMEHTA), XUMHUYecKass (opMmMyia M YypaBHEHHE XUMHYECKOU
peakuMu — IpHU pelIeHUH Yy4eOHO-NO3HABATENbHbIX 3a/lad, € Y4ETOM S3TUX MOJEIbHBIX
IIPEJICTaBICHUN BBISBIATh U XapaKTEpPU30BaTh CYIIECTBEHHBIE IPU3HAKU U3YYaeMbIX OOBEKTOB —
XMMHUYECKHX BEIECTB U XUMHUUYECKUX PEAKLMH, BBIABIATH O0IIME 3aKOHOMEPHOCTH, IPUYMHHO-
CJIEICTBEHHBIE CBS3H U IPOTUBOPEUUS B U3y4aEMBIX IIPOLECCAX U SIBICHUSX.

ba3zoBble nccienoBarebCcKue 1eHCTBUSA:

YMEHHE HCIOJIb30BATh [MOCTABJIEHHBIE BOIIPOCHI B KaUeCTBE MHCTPYMEHTA MO3HAHUS, a TaKXKe B
Ka4eCcTBE OCHOBBI i1 (DOPMUPOBAHMSI TUIOTE3bI 110 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHre OombiTa M0 IUIAHUPOBAHUIO, OpraHU3allMd W TPOBEJICHHIO YYEHHYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJJOM MpoIlecca, CaMOCTOSTEIbHO TPOTHO3UPOBAThH €ro
pe3yibTatr, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOIO OIbITA,
UCCJIEIOBaHMsI, COCTABIISATh OTUET O POEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yYMEHME BbIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMALMIO PA3IMYHBIX BHUJIOB U
dopM mpesacTaBieHUs, MOIYYaeMyI0 U3 Pa3HbIX UCTOUHUKOB (HAay4yHO-MOMYJISIpHAs JUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIe MOocoOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSITh pazIU4Hble METOAbl M 3aIpoChl MpPHU TMOUCKE U OTOOpe MHOpMAIUHU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHUS y4eOHBIX M MMO3HABATEIbHBIX 3aa4
OnpeAeNéHHOr0 THIMa, MPUOOpPETeHHE OMbITa B 00JACTH HCIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJI€HUE KYJIbTYpOH aKTUBHOTO MCIIOJIBb30BaHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
UHPOpPMALMK U WUIIOCTPUPOBATH peEIllaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku ¥ UX KOMOUHALUSAMU;

YMEHHE WCIOJb30BaTh M aHAIM3UPOBAaTh B IMpolecce Y4eOHOH M HCCIen0BaTeIbCKOU
JEeSTENIbHOCTH UH(POPMALIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJICKOTO X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHOMN CPEb.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHHsI 33J]aBaTh BOIPOCH (B XOJe auayiora u (Wiu) AUCKYCCHUHU) MO CYIIECTBY OOCYKIaeMoun
TeMbI, (POPMYJINPOBATh CBOM MPEI0KEHNS OTHOCUTENILHO BBINOJIHEHHS TPEI0KEHHON 3a/1aui;
YMEHMsI IPEICTABIIATh IOJYyYEHHBIE PE3YJIbTAaThl MO3HABATEIbHOM AEATEILHOCTH B YCTHBIX U
IIMCbMEHHBIX TEKCTaxX; JEJaTh IPE3CHTALUI0 PE3yJbTaTOB BBINOIHCHHUS XHMHYECKOTO



JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1A0OPaTOPHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yMEHHUSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATENBHOM U
UCCIICI0BATEIbCKON JEATENbHOCTH NPU PEIIEHUMHM BO3HHUKAIOIIMX IPOOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUK (00CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIMHALIU COBMECTHBIX JEHCTBUM, ONpeeIeHe KPUTEPUEB 10 OL[EHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPcaJbHbIE Y4eOHbIE 1eiiCTBHS:

YMEHHME CaMOCTOSTENIBHO OIpPEAEATh LEIu JEATENbHOCTH, IIJIaHUPOBAaTh, OCYIIECTBIATS,
KOHTPOJMPOBAaTh M IPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEILHOCTh, BBIOMPATh
HanOonee dS(QQeKkTuBHbIE CIMOCOOBI pelIeHHs YYeOHbIX W [O3HABATENbHBIX 33724,
CaMOCTOSITEJIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOPUTM JIEHCTBUHA NpU
BBIIIOJIHEHUH 33JaHUH C y4€TOM TMOJyYeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBUE IOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/IJIaraeMble B YCIIOBUHU 3aJJaHUI.
IIpeamMeTHbIe pe3yabTaThl

B cocraBe npeaMeTHBIX peE3yabTaTOB [0 OCBOEHHUIO  00SI3aTEIIBHOIO  COJEpKaHUs,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHONH pabouell MporpamMMmoi, BBIJIEJAIOT: OCBOCHHBIE
oOyyarolMMUCs Hay4YHbIE 3HAHUS, YMEHHMS M CHOCOObI JeWCTBUM, creuuduyeckue s
OpeaMETHOM 00sacT «XUMUS», BUIBl JESATEILHOCTH IO IOJIYYEHHIO HOBOIO 3HAHHUSA, €ro
MHTEPIIPETALUN, TIPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.
K koH1y o0yuenus B 8 kj1acce npeMeTHbIe pe3ysIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUH:

- PacKpbIBaTh CMbIC]I OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTHOH, aHWOH, TPOCTO€  BEIIECTBO, CJOKHOE  BEIIECTBO, BaJECHTHOCTH,
AIIEKTPOOTPHUILIATEIBLHOCTD, CTENEHb OKHUCIICHHS, XMMHYECKas pEaKlUMs, XUMHYECKas CBS3b,
TEIIOBOM 3P QEKT peaKiiu, MOJb, MOJIAPHBIH 00BEM, pacTBOpP, AJIEKTPOJIUTHI, HEAIEKTPOJIUTHL,
AIIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEeHa, KaTajiu3aTrop, XMMHYEeCKoe
paBHOBecHe, oOpaTUMble W HeoOpaTUMblEe peaKLUWH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peaKuuyu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHME, aJJIOTPOIHS,
aM(pOTEepHOCTb, XUMUYECKas CB3b (KOBAJIEHTHAsl, MOHHAsI, METAJUIMUECKast), KpUCTasInyecKas
peI€TKa, KOPpO3Us METAJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONW pEaKIHUH, MpeneabHO
nonyctumas konueHtpanus [1JIK Bemectna;

- WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUHA U MPUMEHATh 3TU MOHSITHUS
IIPY ONMCAHHUU BEUIECTB U UX MPEBpAIlECHU;

- HUCIOJIb30BaTh XMMHMYECKYIO CHUMBOJIMKY JUISI COCTaBJI€HUS (OpPMyN BEIIECTB U ypaBHEHUH
XUMUYECKHUX PEAKINN;

- OIpEeneNsATh BAJIECHTHOCTb M CTENEHb OKHMCIEHUS XMMMUYECKHX JJIEMEHTOB B COEIUHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KiacCy COEIUHEHHH Io
dopmynaM, BUJ XMMUYECKON CBSA3M (KOBaJEHTHAasl, HOHHAsI, METANINYECKasi) B HEOPraHUYECKUX
COETMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmyiie, XxapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAVNHEHUM, TUIl KPUCTAININYECKON PEILETKN KOHKPETHOTO BEIIECTBA;

- packpsiBaTh cMmbich Ilepuogmueckoro 3akona JI. M. MenaeneeBa u JEMOHCTPUPOBATH €rO
NOHMMAaHME: OIUCHIBaTh M XapaKTepu3oBaTh TabiuuHyro (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: paziiMnyaTh MOHATUS «TJlaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpynma)», manele u OoJbIIMe NEpUOIbI, COOTHOCHTh 0003HAuYEHUs, KOTOpHIE
UMEIOTCS B TMEpPUOJWYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sAapa, oOlee YUCiIo 3JIEKTPOHOB M paclpeesieHHe ux
IO JIEKTPOHHBIM CJIOSIM), OOBSICHATB OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB
U UX COCIUHEHHUM B Ipelenax MajiblX INEPUOAOB U INIABHBIX MOJArPYMI C YYETOM CTPOEHUS HUX
aTOMOB;



- KJ1acCU(UIIMPOBATh XUMHYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUUYECKUE PEAKITHH
(M0 4YMCIy W COCTaBy Y4YacCTBYIONIMX B PEAKIMU BEIICCTB, IO TEIUIOBOMY J(PQEKTy, o
WU3MEHEHUIO CTENICHEH OKUCIICHHSI XUMUYECKUX JIEMEHTOB);

- XapakTepu30BaTh (ONMKCHIBATH) OONIUE W CIEMU(PUICSCKUE XMMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOXHBIX BEIECTB, MOATBEPXK/Aasi OMMCAHUE IPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XHMUYECKUX PEAKITHIA;

- COCTaBIIATh YPABHECHHUS DJICKTPOIUTUYECKON TUCCOMANINN KUCIIOT, IIETIOUEH U COJCH, MOJIHBIC
U COKpaIEHHbIC YPABHEHUS PEaKIUii HOHHOTO 0OMEHa, YPaBHEHHS PEAKIIHH, TOITBEPKIAIOIIHX
CYIIIECTBOBAHKE FTEHETHUYECKOM CBSI3M MEX]y BEIIECTBAMU PA3INIHBIX KIIACCOB;

- pacKphIBaTh CYIIHOCTh  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHMHA  TOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa dTHX PEaKLUi;

- TPOTHO3UPOBATh CBOWCTBA BEUICCTB B 3aBUCUMOCTH OT WX CTPOCHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B Pa3INIHBIX YCIOBHUSX;

- BBIYHCIISATh OTHOCHUTEIIbHYIO MOJICKYSIPHYEO U MOJIIPHYEO MAacChl BEUIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOTO 3JIeMEeHTa 10 (opMysie COCIMHEHHs, MAcCOBYIO JOJIO BEIIECTBAa B pacTBOpE,
MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOHN PEAKIINH;

- COOMIOAATh MpaBUJIa MOJB30BAHUS XUMHUECKOW MOCYA0H U J1a00paTOPHBIM 000PYIOBaHUEM, a
TaKXe MpaBUiia OOPAIICHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMU IO BBITIOJHEHUIO
71a00PAaTOPHBIX XUMHYECKHX OIBITOB IO IMOJYYCHHUIO U COOMPAHHWIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTrIeKuciIoro rasa);

- TPOBOJWUTH PEAKIHU, IOATBEPKIAIONINE KAUYeCTBEHHBIM COCTaB pA3IUYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, MOAMI-, KapOoHar-, docdar-, cuimkar-,
cynb(dar-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHSI M HMOHBI HW3YYCHHBIX  METaJlIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEILECTB;

- MPUMEHSTH OCHOBHBIC OTIEPAIIIN MBICIIUTEILHOU JIEATSIIbHOCTH — aHAJIN3 U CHHTE3, CPaBHEHUE,
0000111eHIe, CUCTEeMAaTU3aIMIO, BBISBICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — NI M3y4eHUs
CBOWMCTB BEHICCTB W XWMHUYCCKUX pEAKIMA, C€CTeCTBEHHO-HAYYHBIE METOJBI ITO3HAHUS —
HaOI0/IeHUe, U3MEpPEHUe, MOJIEIMPOBAHNE, IKCIIEPUMEHT (peaibHbI U MBICTICHHBIN).

COAEPXAHUME YYEBHOI'O KYPCA
Pa3pnen 1. BBenenue B eCTeCTBEHHOHAYYHYIO TPAMOTHOCTh
XuMHUs 10JIe3HA WK BpEIHA - BBEJICHHE
BozHnukHOBeHHE XUMUM Kak HaykH. [loueTHOE MEeCTO XMMUU Cpein APYTHX HayK.
Paznen 2. ®u3nyeckue 1 XUMHUYEeCKHE NMPEBPALCHAS
XUMUYECKUE PEAKIINU
XuMHUecKass peakuuss ¥ e€ MpHU3HAKH. 3aKOH COXPAaHEHHMS MAacChl BEIECTB. XHUMHYECKHE
ypaBHeHHs. Kiaccudukanms XUMHYECKHX peaknui (COeIWHEHWsI, Pa3JIOKEHUs, 3aMElICHHS,
oOMeHa).
TeruoBbie ABIEHUSA
Oco0GeHHOCTH POTEKAHUS TEIIJIOBBIX SIBICHUI.
Crpoenue BenecTna.
Pa3nes 3. XapakTepucrnka BeumecTs
IMTuma.
Ee xumnueckuii cocras. KanopuitHocTs nummu. OpraHudeckre 1 HeOpraHUUeCcKue BeIecTBa.
benku
[Tonp3a 1 Bpes NOIMITHIICHA.
CocraB 06enkoB, CTpykTypa 0enkoB, GyHKIHH OEIKOB, cojaepxkaHue B opranuszme. [IpoaykTsl, B
KOTOPBIX coaepxurcs 6enok. Cyrounas motpedHocTs st 13-14 —neTHero Bo3pacra.
Onpenenenne 6enka B ppIOHOM OyJIbOHE, XJIE€0e, sTIIIE.
YrneBoabl
CocrtaB yriaeBoJoB; IIOKO3a, (Ppykro3a, caxapos3a, kpaxman; ux ¢(ynkuuu. CopepkaHue B
OpraHusMe, B poAykrax nutanus. CyroyHast mOTpeOHOCTb.



OnpezneneHue TIOKO3bI B S0JIOYHOM COKE.

OGHapyxeHre Kkpaxmaia B XJjiede u kapTodee.

Kupsr.

CoctaB, QyHKIMH, COJEp>KAaHUE B OpPraHU3ME NPOAYKTHI B KOTOPBIX COJEPXKUTCS, CyTOUYHAs
noTpebHOCTh. OOHAPYKCHHE KUPOB B CEMEUKE.

MunepasnbHbie BElIecTBa.

Harpwmii, kamuii, kampuuii ¢docdop MATKHH, Kene3o, Hon, ¢rop, ceneH, UUHK. Peaknus
OpraHu3Ma Ha HEJOCTAaTOK W IMepeu30bITOK BellecTB. HanMeHOBaHUE MPOIYKTOB C BBICOKUM
COJIepKaHUEM BEIIECTB.

[IpuroToBieHue MOPOIIKA U3 KYPUHOU CKOPJIYIIBI U JECHCTBUE HA HETO COJITHOM KUCIIOTOM.
[IniieBbie KpacUTENH.

[TumieBble KpacUTENu C COAEpXKaHHMEM KaHIEpPOTeHHbIX BemlecTB. [IpuMeHeHHE NUIIEBBIX
KpacuTelel B IHILIEBOM NPOMBILIJICHHOCTH, OTPULATEIBHOE JEUCTBUE HMX HA OPraHU3M
yenoBeKa. [I[puroroBieHne HaTypaJIbHBIX MUIIEBBIX KpacuTeseH.

Pa3znen 4. 3akiiouenue

HtoroBoe 3ansaTHe

TEMATHYECKOE INTAHUPOBAHHUE
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2 Paznen 2. dusnueckne 1 XUMUYCCKUE MPEBPAICHHUs 7
3. Pazyen 3. XapakrepucTrka BEIIeCTB 24
4 Paznen 4. 3akmrouenue 1
Htoro 34
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