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IHosicHUTeIbHAS 3alIMCKA

Pemenue 3a1a4 3aHMMAET B XUMUYECKOM O00Opa30BaHUU BaXHOE MECTO, TAK Kak
3TO OAMH W3 MPUEMOB OOYYEHHMs, MOCPEACTBOM KOTOPOro obecreuuBaeTcsi Ooiee
riyOOKO€ M TOJHOE YCBOEHME y4yeOHOro marepuaina no xumMuu. UToObl HaydUThCS
XUMHH, HW3y4YEHUE  TEOPETHUYECKOr0  Marepuajia  JIOJDKHO  COYeTarbesa ¢
CUCTEMAaTHUYECKUM HCIOJIb30BAHUEM pPELICHUs pPa3jIMYHbIX 3a1ad. B 1mkosbHOMN
IIPOrpamMMe CYIIECTBYET 3MU30IMYECKOE BKIIOUCHUE PACUETHBIX 337a4 B CTPYKTYPY
YpOKa, 4TO CHWXKAET AUAAKTHYECKYIO pOJIb KOJWYECTBEHHBIX 3aKOHOMEPHOCTEW, U
MOXXET MPUBECTH K MOBEPXHOCTHBIM MPEACTABICHUSIM OOyYaroUuxcs O XUMH3Me
IIPOLIECCOB B IpUpoie, TexHUKe. CO3HATENBbHOE U3YYEHUE OCHOB XUMUU HEMBICIUMO
0e3 MOHUMAaHUs KOJIMYECTBEHHON CTOPOHBI XUMUYECKUX MPOLECCOB.

Llenpro 2IEKTUBHOTO Kypca «PenieHne pacueTHbIX 3a4ad » SBIIAETCS Pa3BUTHE
YMEHUH Yy OOydallluXcs pelmaTh pacyeTHble M SKCIEPUMEHTAJbHbBIE 3a/auH,
pa3BUTHE OOIIMX MHTEJUIEKTyaJIbHBIX YMEHUH, & UMEHHO: JIOTUYECKOIO MBIIUICHHUS,
YMEHUM aHalu3UpoBaTh, KOHKPETU3UPOBATH, 00001aTh, MPUMEHSITh MPHUEMBI
CPaBHEHHMs], pa3BUTHE TBOpYECKOro  wmblmeHud. [Ipm  pemenunm  3amay
OCYILECTBIISIETCS OCO3HAHHME OOYYAIOIMMHMCS CBOEl COOCTBEHHOHN JESTEIBHOCTH,
o0ecrieueHue CaMOCTOATEIBHOCTH M AKTHBHOCTH OOYYaroIIMXCs, JTOCTHXKEHUE
MIPOYHOCTH 3HAHUM U YMEHUM NPUMEHATH IOJYyYEHHBIC 3HAHUS B HECTAHIAPTHBIX,
TBOPUECKHX  3aJaHuAx. lakke y JeTed  BOCIHUTBIBAETCA  TpyHoitodue,
LIEJICYCTPEMIIEHHOCTh, Pa3BUBAETCs YYBCTBO OTBETCTBEHHOCTH, YIOPCTBO U
HAaCTOMYMBOCTh B JOCTH>KEHUM TOCTABJIECHHOM Lenu. B mpouecce pemieHus 3aaad
pEaNu3yIOTCsl MEXIPEIMETHBIE CBSA3U, IOKa3bIBAIOLIIME E€IUHCTBO IPHUPOIBI, YTO
MO3BOJISIET  pa3BUBAThb MHUPOBO33peHHE oOydaromuxcs. BeimogHenue 3amay
pacmmpser Kpyro3zop oOOydYaromMXCs, MO3BOJISIET YCTAHABIMBATH CBSI3H MEXKAY
ABJICHUSMH, MEXAY IPUYMHON U CIEACTBHEM, pPA3BUBAET YMEHHUE MBICIUTH
JIOTUYECKH, BOCIMUTBIBAET BOJIIO K IPEOAOJICHUID TPYAHOCTEH. YMEHHE pellaTh
3a/1a4y, SABJISETCA OJHUM M3 NIOKA3aTeIEH YPOBHS Pa3BUTH XUMUYECKOTIO MBILLIIEHUS
oOyyJaromuxcs, riyOuHbl YCBOEGHUS UMHU y4eOHOr0o MaTepuania.

JlanHas mporpaMma npeaHa3zHadeHa s oOyqarommxes 10 kmacca, paccuntana
Ha 34 yaca. DIEKTUBHBINA KypC MPEACTABICH B BUJIC MMPAKTUKYMa, KOTOPBINA MTO3BOJIUT
BOCIIOJIHUTB ITPOOEJIBI B 3HAHUAX YUAIIMXCS 110 BOIPOCAM PELICHHS paCYETHBIX 3a]1a4
pa3sHbIX THUIIOB M IIO3BOJUT HAayaTh LIEJICHANIPABICHHYI IIOJANOTOBKY K cJaade
WUTOrOBOI'0 3K3aMEHa 110 XUMHUH.

OcHOBHBIM TpeOOBaHMEM K COCTABICHUIO WIM OTOOPY 3amay SIBISETCA HX
XHUMHYECKOE CoiepKaHue, YETKOCTh (POPMYIMPOBKH U TIOCTYITHOCTH YCIOBUS 3a/1a4H,
MCIIOJIb30BAHUE B YCIIOBUU 3a/1a4U CBEACHUI MMPAKTUUYECKOTIO XapakTepa.

YMeHue pemaTh 3a7aud pa3BUBAeTCs B mpolecce oOydyeHHs, U pa3BUBATH 3TO
YMEHHE MOXHO TOJIBKO OJTHUM IIYTEM - IOCTOSIHHO, CUCTEMAaTUYECKH pelliasi 3a/1auu.

[TponomxuTensHOCTh Kypca - 1 ron. @opma 3aHATUI ypodHasi, BKIIOYAET B ce0s
WHJMBUIYaJbHYIO U TPYNIOBYIO PAOOTHI.

Kaxnplii pasgen nmporpaMmbl 3aKaHUMBAETCA 3aJaHUSAMU KOHTPOJIMPYIOLIETO
XapakTepa, Ha  KOTOPOM  YydYalluecs CMOTyT HPOBEPUTb CBOU  CHIIBI,
CaMOpPEAIM30BaThCS U CAMOYTBEPAUTHCA IPU BBIITOJIHEHNHN 3aJaHUN.

[Tporpamma pa3paboTaHa B COOTBETCTBUM C (PeAEPaTbHBIM I'OCYIapCTBEHHBIM
00pa30BaTeIbHBIM CTAHAAPTOM CpPETHEro oOIero o0pa3oBaHUs, YTBEPXKICHHBIM



nprukazoM MunucTepcTBa oOpazoBanus u Hayku Poccuiickoit deneparnum ot 17 mas
2010 r. Ne 413 (c w3menenussmu ot 11 mexadps 2020r.), mucekmom MuHHCTEpPCTBA
oOpa3oBaHus, HAYKH ¥ MOJIOIe:)KHON monuTtuku KpacHomapcekoro kpast ot 13.07.2021
Ne 47-01-13-14546/21 «O cocTaBieHnr pabOYHUX MPOTpaMM ydeOHBIX MPEIMETOB U
KaJICHJAPHO-TEMAaTUYECKOTO  TUIAHUPOBAHUSA», W HAa  OCHOBAHHHM  PEIICHUS
nearorudeckoro coeta (mporokoin Ne 1 ot 30.08.2023 r.)

I[lnanupyeMble pe3yJbTaThl peaju3allMd NPOrpaMMbl MO 3JI€KTHBHOMY
Kypcy «PelieHHe pacyeTHBIX 3a1a4»:

1.1.1InanupyemMblie pe3yabTaThl U3yYeHUs] Y4eOHOI0 MpeaMera.

BbINyCKHUK HAYYHTCH:

- pacKphIBaTh Ha MpUMEpPaxX poOJib XUMHUU B (POPMHUPOBAHUM COBPEMEHHOMU
HAay4YHOUW KapTUHBI MUPA U B IPAKTUUECKOMN JEATEIbHOCTH YEJIOBEKA;

- IGMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBSI3b MEXAY XUMUEW U JPYTrUMHU
€CTECTBEHHBIMU HAyKaMH,

- paCKpbIBaTh Ha MpUMEpaxX IOJOKEHUS TEOPUM XUMHYECKOTO CTPOCHUS
A.M. bytnepoga;

- O0OBSACHATH, NPUYMHBI MHOTOOOpa3Ws  BEIIECTB HAa  OCHOBE  OOIIHMX
MPEeJICTaBICHUM 00 UX COCTaBE U CTPOCHUH;

- IPUMEHSTh MpaBWJIa CUCTEMATUYECKON MEXTyHApOJHONW HOMEHKJIATYPhl Kak
CpeICTBa pa3IuUYeHUs U UICHTU(UKAIIMN BEIIECTB 10 UX COCTaBY U CTPOCHUIO;

- COCTABJISITh MOJICKYJISIPHBIC U CTPYKTYpPHBIE (DOPMYJIbI OPTaHUYECKUX BEIESCTB
KaKk Hocutened wuHPOpPMAIMM O CTPOSGHHUM BEIIECTBA, €ro CBOMCTBaX U
MPUHAIC)KHOCTH K ONIPEACIICHHOMY KJIACCY COSTMHEHHU;

- XapaKTepu30BaTh OpPraHMYECKHWE BEHIeCTBA IO COCTaBy, CTPOCHHUIO W
CBOMCTBaM, YyCTaHABIWBAaTh MPUYMHHO-CIICICTBEHHBIE CBS3M MEXIY JaHHBIMU
XapaKTepPUCTUKAMH BEIIECTBA;

- IPUBOJUTH TMPUMEPHI XUMHYECKUX PEAKIMH, PACKPBIBAIONINX XapaKTEPHBIC
CBOMCTBA TUIIUYHBIX MPEJACTABUTEICH KJIACCOB OPraHUYECKUX BEIIECTB C IEJbI0 MX
UJICHTU(UKALIMY U 00BACHEHUS 00JIaCTH TPUMEHEHUS,

- ICTIOJIb30BaTh 3HAHUSA O COCTaBEe, CTPOCHUHU U XUMHYECKUX CBOMCTBAX BEIIICCTB
Ji71s1 0€30TMaCHOTO MPUMEHEHHUS B MPAKTUYECKON JIESTEIbHOCTH,

- IPUBOJIUTh ~ TNPUMEPHl  MPAKTUYECKOTO  KCIOJB30BaHUS  IMPOJYKTOB
nepepaboTku HedTH W NPHUPOTHOTO Ta3a, BBICOKOMOJICKYJISPHBIX COCIMHCHUN
(ToNMATUIIEHA, CAHTETHYECKOr0 KaydyKa, alleTaTHOI'O BOJIOKHA);

- IPOBOJIUTH OTBITHI MO PACIIO3HABAHHWIO OPraHWYECKHX BEIIECTB. TIMIICPHUHA,
YKCYCHOM KHUCJIOTBI, HETPEIETbHBIX )KUPOB, TJIFOKO3bI, KpaxMasa, 0€JIKOB — B COCTaBe
MUIIEBBIX TPOYKTOB U KOCMETUYECKUX CPEJICTB,;

- BJaJeTh MpaBWIaMU W NpuemMaMu Oe30macHOd paboThl C XUMUYECKUMU
BEIllECTBAMU U J1a00OpaTOPHBIM 000PY10BAHUEM;

- IPOBOJIUTH PACUYEThl HA HAXOXKJIEHUE MOJIEKYJApHON (HOpPMYIbl YIIIeBOAOPOA
10 MPOJYKTaM CrOpaHUs WU IO €r0 OTHOCHUTEJIBHOM TUIOTHOCTH M MAacCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISIIINX B €r0 COCTAB,

- BJIQJICTh MpaBWJIaMu O€30MacHOro oOOpallleHUus ¢ €JAKUMH, TOPIYUMU H
TOKCUYHBIMHU BEIIECTBAMHM, CPEACTBAMU OBITOBOW XHMUHU;



- OCYIICCTBIIATh  IOHWCK  XHMHYECKOH  HWHOpMammM IO  Ha3BaHUSM,
uaeHTH(GUKAaTOpaM, CTPYKTYPHBIM (OpMYJIaM BEIICCTB;

- KDUTUYECKH OIICHWBATh W HMHTEPIPETHPOBATH XUMHUYECKYI0 HH(POpPMAIIUIO,
COJIEpKAIIyIOCsT B COOOIICHUSAX CPEACTB MAacCOBOM HMH(OpPMAIUH, pecypceax
NuTepHeTa, Hay4yHO-TIOMYJISPHBIX CTaThAX C TOYKH 3PCHHS E€CTECTBCHHO-HAYyUHOM
KOPPEKTHOCTH B NEJIAX BBISBICHUSA OIIMOOYHBIX CYXIACHHH W (QopMUpoBaHUS
COOCTBEHHOM ITO3UIINH;

- IPEJICTABJIATh IIYTH pEIICHUS TJI00adbHBIX MPOOJIEM, CTOSIIUX Iepe
YEJIOBEYCCTBOM: JKOJIOTHYECKUX, JSHEPICTHUCCKHX, CHIPbEBBIX, M POJIb XHMHH B
PEIICHUH 3TUX MPOOJIEM.

Boinycknuk noayuum 603MO0MCHOCHIb HAYUUMbCA.

- WITIOCMPUPOBAMb HA NPUMEPAX CMAHOBIeHUe U BONIOUUID OPAHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCOPUYECKUX IMANAX ee pa3eumust,

- UCNOTIL308AMb MEMOObl HAYYHO20 NO3HAHUSL NPU BbINOJHEHUU NPOEKMO8 U
VUEOHO-UCCIe008AMENbCKUX 3A0ad NO U3YYEHUIO CBOUCME, CNOCOO08 NOLY4eHUs U
PACNO3HABAHUSL OP2AHUYECKUX 8eUyeCms,;

- YCMAHABIUBAMb ~ 2EHEMUYECKYI0 C653b  MedcO0y KIACCAMU — OPeaAHUYeCKUX
gewecms  Onsi  0OOCHOBAHUSL  NPUHUUNUALLHOU — BO3MONCHOCMU — NOLYYEHUs.
OP2AHUYECKUX COCOUHEHUT 3A0AHH020 COCMABA U CIMPOCHUSL;

- YCMAHABIUBAMb  83AUMOCEA3U MeHcOy hakmamu u meopuell, NPUHUHOU U
creocmeuem npu amanuse NpooOIeMHbIX cumyayuii U4 000CHOBAHUU NPUHUMAECMBIX
peulenuii Ha OCHO8e XUMUYECKUX 3HAHUIL.

1.2. IMYHOCTHDBIE PE3yJIbTATHI .

JIMYHOCTHBIC PE3yNbTaTBl OCBOCHHUS IPOTPAMMBI CpeIHero  oOIero
o0pa30oBaHUs XUMHH  OTPaKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOW TIIO3WTHBHBIX IIEHHOCTHBIX OpPHUEHTAIlMd W  pacIIMpEHUE OIbITa
JCATEIPHOCTH HA €€ OCHOBE M B MPOIECCE pean3alliii OCHOBHBIX HAIPaBJICHUM
BOCITUTATEIIBHON JICATEIBHOCTH, B TOM YHCJIE B YACTH:

1.I'pamaaHCKOr0 BOCTIMTAHUS

TOTOBHOCThH K BBITIOJTHEHUIO 00S3aHHOCTEH TpaXKTaHWHA U PEaTN3alliy €ro Mpas,
yBa)XEHHE TIPaB, CBOOOT M 3aKOHHBIX HHTEPECOB APYTHUX JIIOJCH,

aAKTUBHOE y4YacTHE€ B JKU3HU CEMBbH, IIKOJIbI, MECTHOTO COOOIIECTBA, POIHOTO
Kpasi, CTpPaHbI,

HETPHUATHE JIIOOBIX (OPM IKCTPEMU3MA, TUCKPUMHUHAIINH;

TIOHUMaHUE POJIM PA3INIHBIX COITUABHBIX HHCTHTYTOB B JKU3HU YEIIOBEKA,

npeAcTaBiaeHne 00 OCHOBHBIX IMpaBaxX, cB0O0ax M 00SA3aHHOCTSX I'pakIaHHMHA,
COIIMAJILHBIX HOPMaX M TMpaBUjaX MEXKITUYHOCTHBIX OTHOLICHUW B MOJIMKYJIBTYPHOM
1 MHOTOKOH()ECCHOHAITLHOM O0IIECTBE;

MpeJICTaBICHUE O CITIOCO0aX MPOTUBOACHCTBUS KOPPYIIIIUH;

TOTOBHOCTh K pa3HOOOpPa3HOW COBMECTHOM [EATENbHOCTH, CTpEMJIEHHE K
B3aMMOIIOHUMAHUIO W  B3aWMOIIOMOINM, aKTHBHOE YydYacTUE B  IIKOJIHHOM
caMOYTIpaBJICHUH,

TOTOBHOCTh K YyYacTHUI0O B T'yMaHUTapHOH JEATCIBHOCTH (BOJIOHTEPCTRBO,
MIOMOIIIb JTFO/ISIM, HYKJTQIOIITUMCS B HEH).



2.11aTpMOTHYECKOr0 BOCITUTAHMA:

OCO3HAHUE POCCUUCKOW TPaKJTaHCKOW HACHTUYHOCTH B TMOJUKYJIBTYPHOM U
MHOTOKOH()ECCHOHAIbHOM OOIIECTBE, MPOSBICHUE MHTEpPECAa K MO3HAHUIO POJHOTO
A3bIKa, UCTOPUH, KyJIbTypbl Poccuiickont @enepanuu, cBOEro Kpas, Hapoaos Poccuy;

[IECHHOCTHOE OTHOIIEHWE K JOCTIXKEHHsIM cBoel Pomwubl - Poccum, Kk Hayke,
HCKYCCTBY, CIIOPTY, TE€XHOJOTHSM, OOEBBIM IMOJBUTAM U TPYAOBBIM OCTHKECHHIM
Hapo/a,

YBOXEHME K cuMBoiaM  Poccuu,  TOCyAapCTBEHHBIM  Ipa3/IHUKaM,
HUCTOPUYECKOMY M MPUPOJHOMY HACIEIUI0 M TMaMATHUKAM, TPagulldsIM pPa3HbIX
HapOoJ0B, MPOKUBAIOIINX B POJTHOUN CTpaHE.

3.lyX0OBHO-HPaBCTBEHHOI0 BOCIIUTAHUS

OpHMEHTALMsl Ha MOPAJIbHBIE LIEHHOCTH U HOPMBI B CUTyallUsIX HPABCTBEHHOTO
BBIOODA,;

TOTOBHOCTh OLICHMBAaTh CBOE MOBEICHUE U MOCTYNKH, MOBEICHUE U IMOCTYIKH
JIPYTUX JIOACH C MO3UIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJIEICTBUM MMOCTYIIKOB;

AKTUBHOE HEMPHUSATHE acCOIMaJIbHBIX IMOCTYMKOB, CBOOOJAa M OTBETCTBEHHOCTH
JUYHOCTH B YCIIOBHSX HHAWNBUIYATBHOTO U OOIIECTBEHHOTO MPOCTPAHCTBA.

4. IcTeTHYECKOro BOCIIUTAHHUS .

BOCIIPUMMYUBOCTh K Pa3HbIM BHJAM HCKYCCTBA, TPAIULUSIM W TBOPYECTBY
CBOEr0 W JPYrMX HApPOJOB, MOHUMAHHE IMOIMOHAIBLHOTO BO3CHCTBUS MCKYCCTBA;
OCO3HAHHE BAXKHOCTH XYAO0KECTBEHHON KYJIBTYphl KaK CpPeACTBa KOMMYHUKAIIUU U
CaMOBBIpaKEHUS;

MOHUMAHHE LIEHHOCTH OTEYECTBEHHOTO M MHMPOBOIO HCKYCCTBa, POJU
ATHUYECKUX KYJIbTYPHBIX TPAIUIIUA U HAPOJHOTO TBOPUECTBRA,;

CTpEMJICHUE K CAMOBBIPAKEHUIO B Pa3HBIX BUIaX UCKYCCTBA.

5. ®dusnuyeckoro BocnuTaHusi, (GoOpMHPOBAHMS KYJbTYPbI 310POBbSI H
IMOIHOHAIBLHOI0 0JIATOTOTy Y HSI .

OCO3HAHHUE IIEHHOCTH KU3HH,

OTBETCTBEHHOE OTHOIIIEHHWE K CBOEMY 3JIOPOBBIO M YCTAaHOBKA Ha 3JI0POBBII
oOpa3 xu3HH (30pOBOC THUTAHHE, COOJIOJCHHE TUTHCHUYECKUX IPaBHII,
cOalaHCHPOBAHHBIA PEKUM 3aHATHH W OTAbIXa, peryasapHas ¢usndeckas
AKTUBHOCTB);

OCO3HAHHUE TOCJICACTBUNA W HEMPUATHE BPEAHBIX MpHBBIYCK (ymoTpeOiieHne
aJIKOrOJIsl, HApKOTHUKOB, KypeHHe) W HHBIX (opM Bpema s (GU3NYECKOTO U
TICUXHYECKOTO 370POBBS;

coOJoieHre TpaBWil O€30MacHOCTH, B TOM YHCJIE HABBIKOB O€30IMaCHOIO
MOBEICHUS B MHTEPHET-CPEJIC;

CIIOCOOHOCTh aJalTUPOBATLCS K CTPECCOBBIM CHUTYalMsIM W  MEHSFOIIMCS
COIMAIIbHBIM, THGOPMAIIMOHHBIM U TIPUPOTHBIM YCIOBHUSM, B TOM YHCJIC OCMBICIISISI
COOCTBEHHBIH OMBIT U BBICTPAaMBAs JaJbHCHUIIINE IICIIH,

yMEHHUE MPUHUMATh Ce0s U IPYTHX, HE OCYK/Ias,;

YyMEHHE OCO3HaBaTh SMOIIMOHAJIBHOE COCTOSIHUE ceOsl W ApYruX, yMEHHE
YIPABJISATH COOCTBEHHBIM YMOIIMOHAIBHBIM COCTOSTHUEM;



c(hOpMUPOBAHHOCTbH HaBBIKA pedIEKCUH, TPU3HAHUE CBOETO MpaBa Ha OIMHOKY U
TaKoOro K€ MpaBa APYroro 4eJI0BeKa.

6. Tpy10BOIro BOCIMTAHMS

YCTAaHOBKA HA aKTUBHOE yYacTHE B PEIICHWU NPAaKTHYECKUX 3anad (B pamKax
CEMbH, IIKOJIBI, ITOCENIKA, Kpasl) TEXHOJOTUICCKOW M COIMAIbHOW HANPaBICHHOCTH,
CIIOCOOHOCTh MHHIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHHO BBIOJHATH TaKOTO
poJia NesaTeIbHOCTh;

UHTEPEC K MPAKTHUYSCKOMY M3YYCHHIO MPOodecCHii U Tpyda pa3IudHOro poja, B
TOM YHCJIC Ha OCHOBE IMTPUMEHEHUS U3y9aeMOro MPeIMETHOTO 3HAHHUS;

OCO3HAHHME BAXHOCTH OOYUYEHUS Ha MPOTSHKCHHHM BCEH JKM3HU JUISl yCIICITHOM
npodecCHOHaTBbHOM NEeATeTLHOCTH M Pa3BUTHE HEOOXOIUMBIX YMEHUH IS 3TOTO;

TOTOBHOCTH aJIAIITHPOBATHLCS B TPO(ECCHOHAILHOM Ccpe/ie;

YBaXEHUE K TPYAY U PE3yIbTaTaM TPYJA0BOU NEATECILHOCTH;

OCO3HAHHBIN BHIOOP M MOCTPOCHWE WHIWBUIYATBHON TPACKTOPUU 0Opa30BaHMsI
W OJKU3HEHHBIX IUTAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HMHTEPECOB U
MOTPEOHOCTEH.

7. IKOJIOrH4eCKOro BOCIUTAHHUS

OpHMEHTaLIMs Ha MPUMEHEHHUE 3HAHUHN U3 COIIMATIbHBIX U €CTECTBEHHBIX HAYK JJIs
pereHus 3ajad B 00JacTH OKPYKAWOIIEH Cpelbl, TUIAHUPOBAHHUS TIOCTYIIKOB H
OLCHKH UX BO3MOKHBIX MIOCJIEICTBUM JJI1 OKPYKAKOILIEH CPEIbI;

MOBBLIIIICHUE YPOBHS DKOJOTHYECKON KYJIbTYphl, OCO3HAHHE TJIO0ATBHOTO
XapakTepa dKOJOTUUECKUX MPOoOJIeM U MyTel UX pelieHus,

aKTUBHOE HEMPUSTHE IEUCTBUHN, TPUHOCSIIUX BPE OKPYKAIOIICH cpeje;

OCO3HAHHWE CBOEM pOJIM KaKk TpaXJaHWHA U TMOTPEOUTENST B  YCIOBHUAX
B3aUMOCBS3U IIPUPOJHON, TEXHOJIOIMYECKON U COLIMAIBHOM Cpex;

FOTOBHOCTh K YYacTHUIO B MPAKTUYECKOW AESATEIBHOCTH HSKOJOTHYECKOU
HaIpaBJICHHOCTH.

8. LleHHOCTH HAYYHOT'0 TIO3HAHMS .

OpPHEHTalMsl B  JICSITEIBHOCTM HAa COBPEMEHHYK) CUCTEMY  HAy4YHBIX
MpeacTaBieHnid 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEIOBEKa, MPHUPOABI U
oOIecTBa, B3aMMOCBS3SX YEJIIOBEKa C MIPUPOJTHON U COIUATIBHON CPEION;

OBJIAJICHUE S3BIKOBOM M YMTATEIBCKOW KYJIbTYpPOM KaK CpPEICTBOM ITO3HAHUSA
MHPA,;

OBJIQJICHUE OCHOBHBIMH  HaBBIKAMHM  HCCJIEAOBATEIILCKOW  JEATEIHbHOCTH,
YCTAaHOBKAa Ha OCMBICJIICHUE OIbITA, HAONIOJEHUN, TOCTYNIKOB M CTPEMJICHHE
COBEpIICHCTBOBATh MYTH JOCTMXKEHUS HWHIWBUAYAIBHOIO U  KOJUIEKTUBHOIO
OJ1aronoxyyus.

IIOCJIEACTBUM IIOCTYIIKOB,;

1.3. MeTtanpeaMeTHbIE Pe3yJbTATHI.

B coctaBe MmeTanpeaMeTHBIX pe3yJbTAaTOB BBIACISIOT 3HAYUMbIC NJIsI
dbopMUpOBaHUST MUPOBO33pCHUS OOIICHAYYHbIC TTOHATHUSA (3aKOH, TEOpHS,
MPHUHIIUI, THUIOTe3a, (akT, CHUCTeMa, IIPOIECC, SKCIICPUMEHT H Jp.),
KOTOpPBIE HUCIIOJb3YIOTCSI B €CTECTBEHHO-HAYYHbIX YUEOHBIX MpPEAMETAX U



MO3BOJISIIOT Ha OCHOBE 3HAHUW U3 HOTUX MpeAMETOB (OopMHUPOBATH
npeAcTaBJI€EHUE O 1IEJIOCTHOW HAyYHOW KapTUHE MHUPA, U YHUBEPCAJIbHBIC
yueOHbIe JeicTBUS (To3HaBaTeIIbHbBIC, KOMMYHUKaTUBHBIE,
pEeryJIATHBHBIC), KOTOpbhIe 0O0eCcneuynuBarOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJILHOMY  ITUIAHUPOBAHUIO H  OCYIIECTBJICHHUIO y4ueOHOM
JIESITEJIbHOCTHU.

MeTtanpeaMeTHBIE pe3yJibTaThl OCBOCHHS 0O0pa3oBaTeIbHOW MpPO-
rpaMMbl 0O  XHUMHH  OTPa)KarOT  OBJIAAE€HUE  YHUBEPCAJIbHBIMU
IMO3HABATEIIbHBIMU JICHCTBUSIMHU, B TOM YHCJIE!

ba3zoBbIMH JOrHYeCKUMH AeHCTBUSAMH

l.ymMeHueM HUCIOJb30BaTh NPUEMBI JTOTUUYECKOTO MBIINUICHUS TIPU
OCBOCHHUM 3HAHHUI: PACKPBIBATh CMBICI XUMHUUYESCKUX NOHSITHH (BBIACISITH
WX XapaKTEepHbIe MNPU3HAKH, YCTAaHABJIUBATh B3aUMOCBSI3b C JPYTUMHU
MMOHSITUSIMH), MCIIOJB30BaTh IIOHATHS JJISI OOBSCHCHHUS OTICIIbHBIX
bakTOB U sBJIEHUMN; BHIOUpPATh OCHOBAaHUS U KPUTECPUHU IS
KJIaccuUKaMM XUMHUYECKHUX BEIIECTB M XHUMHYECKHUX pPEaKlui;
YCTaHABJIIUBATh MNPUUYUHHO-CJIEJICTBEHHBIE CBS3U MEXKJIYy OOBbEKTaMU
W3y4YCHHUsI;, CTPOWUTH  JIOTHYECKHUE  paccyxiacHus  (MHIYKTHUBHBIE,
e IyKTUBHBIC, TI0 aHAJIOTHH); JISJIaTh BBIBOJIBI M 3aKJIIOUCHUS,

YMEHHUEM IIPUMEHSITH B MIPOIIECCe MTO3HAHUS NOHATHS (IPEIMETHBIC U
MeTanpeaIMEeTHbIC), CHMBOJIHYCCKHE (3HAKOBBIC) MOJICIH, UCIIOJIb3yEeMBbIC
B XMMMH, TIPeoOPa30BHIBATh MIUPOKO MPUMEHSIEMbIE B XUMUHU MOJACIbHBIC
MPEACTABIICHUSI — XHUMHYECKUU 3HAK (CMMBOJI BJIEMEHTA), XUMHUYCCKas
dbopmysia u ypaBHEHHE XUMUYECKOU PEAKIIMU — TIPH PEHICHUH y4eOHO-
MO3HaBaTEJbHBIX 3a7a4, C Yy4E€TOM DJTUX MOJECJIbHBIX NPEJICTABICHUN
BBISIBJIITH U XapaKTEPHU30BaTh CYMIECTBEHHBIC TIPU3HAKU H3yYaeMbIX
O00BEKTOB — XHWMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUIl; BBISBIISATH
obruiue 3aKOHOMEPHOCTH, NPUYUHHO-CIIEJICTBEHHbIE CBSI3U H
OPOTUBOPEUYUsST B H3YyUYaeMbIX IIpolleccax U SBJICHUSAX, MNOpeJiaratb
KPUTEPUU JIJIs BBISIBJICHUS PTHUX 3aKOHOMEPHOCTEW M NPOTUBOPEUUH;
CaMOCTOSITEJIbHO  BBIOUpaTh cOOCOO pelieHuss YyudyeOHOW 3ajauu
(cpaBHHMBATh HECKOJbKO BAapUWAHTOB peElICHUs, BbIOUpATh HauodoJiee
MOJXOJISIIITHA ¢ YI4ETOM CaMOCTOSTECIILHO BBIJICIICHHBIX KPUTCPUECB);

ba3oBbIMHE HcC/Ie10BATEIbCKUMH JACHCTBHSIMHE

1) YMEHHUEM MCIIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaYE€CTBE
WHCTPYMEHTA MMO3HAHUS, a TAK)KE B KAY€CTBE OCHOBBI JIJIs1 GOPMUPOBAHUS
TUIIOTE3bI IO NPOBEPKE MIPABUIIBHOCTH BBICKAa3bIBAEMBIX CYXKJICHUIA;

2) mpuoOpeTeHrue OmnbITa 0 IUIAHUPOBAHUIO, OpPraHU3alUud U
IIPOBEJICHUIO YUYCHHUYECKHX OKCIIEPUMEHTOB. yMEHHE HalOIoaaTh 3a
XOJIOM TMpoIlecca, CaMOCTOSATEIbHO TIPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynupoBaTh 0000IIEHUST U BBIBOJIBI 10 pe3yJbTaTaM IMPOBEIAEHHOTO
OTBITA, UCCIICAOBAHUSI, COCTABJISITh OTUYET O MPOAEJIaHHON paboTe;

Paboroii ¢ unpopmanuei

l.ymeHnuem BbIOUpAaTh, aHAJIU3UPOBATH U HUHTEPIPETUPOBATH
nHpoOpMallMIO  pa3IUYHBIX BUAOB U GOpM  OpeacTaBIICHUS,
MOJy4aeMyl W3 pa3HbIX UCTOYHUKOB (HAay4YHO-IIOIMYyJISIpHAsl JHUTEpaTypa
XUMHYECKOTO COJCPIKaHUsl, CHpaBOYHBIC ITOCOOHsI, pecypchl MHTEpHETA);



KPUTHYECKU OIEHUBATh IIPOTHBOPEYHBYID ©W  HEIOCTOBEPHYIO
nHpOpMaIHIO;
2.yMEHHUEM IIPUMCHSITH pa3IMdHBIC METOJbl M 3aIIpOCHhl IIPU

HOUCKE U oTOope wuHGOpMAIIMK U COOTBETCTBYIOIIUX JAaHHBIX,
HEOOXOIMMBIX ISl BBITIOJTHCHHUS YYCOHBIX M ITO3HABATSIBHBIX 3ajad
onpeaeaéHHOTO THUIIA, npuooOpeTeHue OTTbITa B obnacTu
UCIIOJIBb30BaHUSI HWHQGOPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPOHW AaKTUBHOTO HMCIIOJB30BaHUS  Pa3JIMYHBIX
ITOVCKOBBIX CHUCTEM; CaMOCTOSITCJILHO BBIOWpPATh ONTUMAJIbLHYIO (GOopMy
MpeJIicTaBJICHUsT WHGOpMaIllMu U HIUTIOCTPHUPOBATH peHIiacMbIe 3adadu
HE- CJIOXXHBIMH CXEMaMHM, JuarpaMmMamMu, ApyruMu ¢popmamMu rpaduku
U UX KOMOWHAIIUSIMH,

3.yMEeHHUEM HCIOJbh30BaTh U aHAJIU3UPOBATH B IIPOIleCCe yU4COHOU U
WCCIIENOBATEIbCKONW  AESITEIBbHOCTH  HH(POPMAIIHIO 0 BIIUSTHUH
NPOMBIIIJICHHOCTH, CEIBCKOTO XO3SHWCTBAa M TPAHCIIOPTAa HA COCTOSHHUC
OKpY>KaIoIIe NPUPOTHOU CPEbI;

YHHBepcaJbHBIMH KOMMYHUKATHBHBIMH JeiiCTBHSIMH

l.ymeHnuem 3agaBaTh BOOPOCHI (B XOJ€ AHAIOra W/WUIH TUCKYCCHH)
0 CYIIECTBY OOCYXIaaeMOU TeMbI, GOPMYIHPOBATh CBOU MPEIIO0KCHUS
OTHOCHTEJILHO BBIITOJIHCHHUS MPEIOKSHHOM 3a1a4u,

2.MpUOOpEeTeHUE OIIbITa MPE3eHTAlUU PEe3yJIbTATOB BBIITOJHCHUS
XUMHUYECKOro »3KcrnepuMeHTa (JrabopaTOpHOro ombIiTa, J1adOpaTOPHOM
paboThI MO UCCIEIOBAHUIO CBOMCTB BEIISCTB, YYEOHOrO MPOCKTA);

3.3aMHTEePECOBAHHOCTH B COBMECTHOM co CBEPCTHUKAMH
IMO3HABATCJIbHOW W HCCJICAOBATCIbCKOW JICATCIBHOCTH MNPHU PEIICHUU
BO3HHUKAIOMIUX MpoOJEeM Ha OCHOBE YyuéTa OONMUX HMHTESPECOB WU
corjlacoBanusi mo3uiuii (0Ocy)aeHusi, OOMEH MHCHHSIMHU, «MO3TrOBBIC
MITYPMBI», KOOpPJAHWHAIIMSA COBMECTHBIX JICHCTBUI, ONpe/eIcHUC
KPUTEPHUEB 110 OICHKE KaueCTBa BBIITOJHEHHOW Pa0OTHI U Jp.);

YHuBepcaabHbIMHA Pery/IsiTHBHBIME JIeHCTBUAMHE

l.ymeHueM CcaMOCTOSITEIbHO ONOpEAEIATh LEJh AeSITEeJIbHOCTH,
MJIAHUPOBATh, OCYILIECTBISITH, KOHTPOJIUPOBATH U NPU HEOOXOJUMOCTHU
KOPPEKTUPOBATh CBOIO JIE€SITEIbHOCTD, BBIOHpATh HauoOoJee
3¢} dexkTUBHBIE COCOOBI pelIeHUsT YYEeOHBIX W MO3HaBaTeJIbHBIX 3ajad,
CaMOCTOSITEJIbHO COCTaBJIATh HWJIM KOPPEKTUPOBATH MPEII0KECHHBIN
aJITOPUTM JECHUCTBUW TIPU BBINIOJHCHHUU 3aJIJaAHUM C YYETOM IMOJYyUYCHUS
HOBBIX 3HAaHUW 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaAKIUIX,
OILICHUBATh COOTBETCTBHUE IMOJYUYEHHOTO pe3yjbTaTa 3asBJICHHOH 11€J1H;

2.yMEHHUEM HCIIOJIb30BaTh u aHAJIN3UPOBATh KOHTEKCTHI,
npejyiaraeMblie€ B YCIIOBUM 3aJaHUMN.

Conep:xkanne padoyedl mnporpaMmbl JJIEKTHBHOIO Kypca «Pemenue
pacueTHbIX 3a1a4 » 14 10 kiacca

Hacrosiiast mporpamma sBJISIETCSI aBTOPCKOM, OHA COCTaBJIEHA C YY4E€TOM TeX
3HaHUM, YMEHUN U HABBIKOB, KOTOPHIMH BIAJCIOT YYalIUECs K MOMEHTY OKOHYaHUS
OCHOBHOM WIKOJBbI. AKTYallbHOCTh JaHHOTO Kypca oOycloBji€Ha TeM, 4YTO B



MporpaMmMax OCHOBHOW M IOJIHOM CpeJHEN IIKOJ HE OTBOAUTCS IOMOJIHUTEIHLHOE
BpeMs Ha pEIICHHE 3aJa4, B TO K€ BpeMs YMEHHE peliaTh 3aJaud SBISCTCA
YHUBEPCAJIBbHBIM U MOXET ObITh UCTIOJIL30BAHO 00YYAIOMMMHUCS HE TOJIBKO Ha ypOKax
XMMUH, HO ¥ TIPU PEIICHUH 3aJ1a4 110 MaTEMAaTHKe U (DU3UKE.

TemaTH4ecKkoe MJIAHUPOBAHHME JIEKTHBHOTO Kypca «PemeHue pacueTHBIX
3agau» aiasa 10 kiaacca

Ne Konu B Tom uuce: ®opMupyemble 3HAHUS U YMEHUS
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BO k e CTaHaapTy 00pa3oBaHus)
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1 Pacuers! 1o 2 2 http://school- Yuamuecs JOJKHBI 3HATH.
dhopmynam collection.edu | xumuueckylo  cumeonuxy. 3HaKH
XUMHYECKUX Ju- XUMHAYECKUX DJIEMEHTOB, (HOPMYIIBI
BEIIIECTB XUMHUYECKUX BEIIECTB WM YpaBHEHHS

2 Pewenue 3anay, 5 5 http://school- XUMHUYECKUX PEaKInH;

CBSI3aHHBIX C collection.edu. | easrcneitmuue XUMuuecKue
pacTBopamu ru- NOHAMUA. XAMHYECKUN 3JIEMEHT,
BEIIIECTB aToOM, MOJIEKYJia, OTHOCHTEJbHEIC

3. | Pemenne 7 7 http://school- aTOMHasi M MOJICKYJISIpHAsi Macchl,
pacyeTHBIX 3a1a4 C collection.edu. | woH, XUMUYCCKast CBSI3b,
HCITOJIb30BAaHUEM ru - BEIIIECTBO, KJIaCCH(pUKAIHS
ypaBHEHUS BEIIECTB, MOJIb, MOJIIpHAs
peaxiuu Macca, MOJIIPHBIA 00beM, XUMUYECKast

4. | Pacuérsl 1o 2 2 http://school- peakims, KinaccuuKanus PpeaKuui,
TEPMOXHUMHUYECCKUM collection.edu. | 3JIEKTPOIUT u HE3JIEKTPOJIUT,
YpaBHEHUSM ru - 3JICKTPOJUTHYCCKAs  JIUCCOIMAIINS,

5. | Pemenue 9 9 http://school- OKHCJIMTEIb W  BOCCTAHOBHTEIb,
pacyeTHBIX 3a/1a4 C collection.edu. | OKHCIICHHE M BOCCTAHOBJICHHUE,
HCIIONIB30BAHUEM ru - OCHOBHbLE 3AKOHbL xumuu.
ypaBHEHHUS COXpaHEHUs MAacCChI BCILIECTB,
pCeaKIuu U ITOHATHUS IHOCTOAHCTBA COoCTaBa,
«MaccoBast JIOJSI» TIEPUOINYCCKUI 3aKOH,

6. | BeiBoa hopmyn 6 6 http://school- Yaamuecs AOJKHBI yMeTh.
XUMHYECKUX collection.edu. | ©Mpedensams. COCTaB BEIIECTB O MX
COeTMHEHHi ru- (dopmynam, MPUHAITIKHOCTD
PA3IHYHBIME BEIECTB K ONPEACICHHOMY KIIACCy
crocobamu COCOMHCHUM,  THIBl  XHMHYECKHX

7. | Pemenue 3 3 http://school- peakuuii, BaJEHTHOCT M CTEIEHb
KOMILTIEKCHEIX collection.edu. | OKHCIIEHHUS 3/€MEHTa B COEIMHEHUSX,
3a1a4 U ru - THII XHUMHYCCKON CBSI3H B
YIIpasKHEHH i 110 COEIMHEHUSX, BO3MOKHOCTE
paszenaM XuMUH MIPOTEKAHUS peakiuii HOHHOTO

obMeHa;

cocmaenamo. (dbopMyIbl
HEOPTraHUYECKUX COEAMHEHU
W3YYCHHBIX KJIACCOB; CXEMBI CTPOCHUS
atoMoB  mepBeix 20  B1eMEHTOB
MIEPUOINICCKON CHCTEMBI
JA.N.Menneneena, YpaBHEHUS
XUMHUYECKUX PEaKIni;




odpawampca ¢ XUMUYECKON TOCYI0N
1 J1a00paTOpHBIM 000PYyIOBAHUEM;
Pacnosnasams ONGIMHLIM  NYMeEM:
KHCJIOPOJI, BOIOPOJI, YIJICKUCIBIN Tas3,
aMMHaK;  pacTBOPbl  KHCIOT H
IIesovei, XJIOpH-, cynedart-,
KapOOHAT-NOHHI,

BLIMUCTIANMD. MacCOBYIO JIOJTI0
XMMHYECKOr0 3yIeMeHTa 1o Gopmyrne
COCIMHEHHS, MacCOBYIO JIOJTI0
BEIIECTBA B PACTBOPE; KOJIUIECTBO
BellecTBa, 00BEM WM Maccy IO
KOJIMYECTBY BEIIECTBA, O0bEMY WIIH
Macce pEeareHTOB WM IPOAYKTOB
peakium;

HCNOJIb30BaTh npuodpeTeHHbIE
3HAHUS U YMEeHHs B MPaKTHYECKOM
HesITEILHOCTH W TOBCEIHEBHOM
JKU3HH IS

0e3omacHoro oOpareHus c
BEIIIECTBAMU U MaTepHaIaMH;
9KOJIOTUYECKU TPAMOTHOTO TIOBEICHUS
B OKpY»aroliel cpee;

OLCHKM  BIMSHHUA  XHMHYECKOTO
3arpsi3HEHHS OKPY’KaloIel cpeapl Ha
OpTaHM3M YeIIOBEKa;

KPUTHYECKON OLEHKH MH(OpMaIrmu o
BEIIECTBAX, UCIIOIB3YEMBIX B OBITY;
HPUTOTOBJICHNS] PACTBOPOB 33JaHHOM
KOHIICHTpAINN.
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