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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cragapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX OpraHuzanusax Poccuiickoi
denepany, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbI, H
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparuu Ha niepuoa 10 2025 roga» (Pacmopsoxenue IlpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yuyeOHoro mnpeamera «MeToapl XMMHUYECKHX HccienoBanuin» s 10 kmaccos
cocTaBuiid KoHIEeNnTyaiabHble nojoxeHuss ®I'OC COO o B3anMo00yCIOBICHHOCTH
1esei, coaepKanusi, pe3yJbTaToB 00y4eHus: U TpeOOBaHUM K YPOBHIO NOJITOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpULIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMs 3aKOHOB NMPUPOABI, (HPOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpHhI
YelOBeKa, a TakKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CpeHero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHS», COJEpKAaHUE U TMOCTPOCHHE KOTOPOro OMNpEeIeieHbl B
nporpaMmMe N0 XMMHUHU C Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJbI U B MaTEpPUAIBbHOW MU3HHM OOIIECTBA, a TaKXKEe C Y4ETOM
oOmMX 1eaed MW MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHSl KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyro posib B
COBPEMEHHOW IMBMIIM3AIMK, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJOCTHOTO MPEJCTABICHUS 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH O0JIACTSIMU NPUMEHEHHS.

TecHo B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUS cTaja
HEOTHEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W JKM3HU KaXJI0ro ujeHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka



CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
III00ANBHBIX TPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus coJepkaHue TMpeaMeTa «MeToapl XMMHYECKHX HCCIICTOBAHUI
OPUEHTHUPOBAHO  MPEUMYLIECTBEHHO Ha  OOLIEKYJIbTYPHYIO  MOATOTOBKY
oOydaromuxcs, HEO0OXOMUMYI0 MM IS BbIPAaOOTKHM MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30oBaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

dopMupoBaHUE CUCTEMbI 3HAaHUN MpPU W3YYCHUHU NpeaMera obOecreurBaeT
BO3MOXKHOCTh PAacCMOTPEHHUS] BCEr0 MHOTI000pa3usi BEIECTB HAa OCHOBE OOIIMX
IOHATUH, 3aKOHOB U TEOPUN XMMUMU.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
OoOy4YaronmMxcsi TPUHATHIE MPOrPaMMON MOJIXOJIbI K OMPEAEICHUIO COJEPKaHUS U
NOCTPOEHUsI TMpeAMEeTa MpeaycMaTpuBaroT (OPMHUPOBAHHE YHUBEPCAIBHBIX
y4eOHBbIX JCHCTBUH, HMEIOIIMX 0a30BO€ 3HAYEHUE JUIsl Pa3IUYHbIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOAUMBIX I MPUOOPETEHUsI ONbITa MPAKTUYECKOW W HUCCIEN0BATEIbCKOU
NEATEBHOCTH, 3aHUMAIOIIEN BA)KHOE MECTO B IIO3HAHUH XUMUH.

B nmnpakTtuke nmpenonaBaHUs XKaK Ha YPOBHE OCHOBHOIO  OOIIEro
oOpa3oBaHMsl, TaK U Ha YPOBHE CPEAHETO OOIIETr0 00pa30BaHuUs, [IPH ONPEACICHUH
COZIEpKATEJIbHOW XapaKTepUCTUKUA LEJIed H3YyYEeHHS NpEeaMEeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTM COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOM
JEATEIIbHOCTH 4YeJIOBEKa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
IIpeAMETa ABJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LEAMU H3YyYECHHUS NpeaMeTa
«MeToabl XUMUYECKUX UCCIIEIOBAHUNY SBIIFOTCSA:

e (QopmupoBaHHME CHUCTEMBl XHMHYCCKMX 3HAHUHW KaK  BaKHCHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC MOHATHUS, (PYyHIAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XHMHH,
OCBOEHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
0000LIEHNI MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHHe U pa3BUTUE MPEICTABICHUI O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX ISl NPUOOpETEeHUs
YMEHUM OpPHUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKHX SIBJICHUH,
MMEIOIIMX MECTO B IIPUPOJIE, B IPAKTUYECKON U TOBCEAHEBHOW KU3HU;

® pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHUEM  TpaBUIl
0e301acHOro OOpaIeHus ¢ BEIIeCTBAMH.



Hapsigy ¢ aTum, conep:kaTesibHasi XapaKTepUCTUKA LieNied U 3a7a4 U3y4eHUs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
NpErnoJaBaHUM XUMUU B OOJbIIeld CTeNeHH OTAAETCA  MpeArnovYTeHUe
NPAKTUUYECKOH KOMIIOHEHTE COJIepKaHus OOy4YeHUs, OpPHUEHTHUPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTEIbHON OpraHU3alliy, BIAJCIOIIET0 HE
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMH aKTUBHOTO TOJIYYCHHS] 3HAHUN U MPUMEHEHHUS UX B PEabHOW >KU3HU
JUTSL pelIeHUs TPaKTUYECKUX 3a/1ay.

B cBf3M ¢ STUM MNpu H3yYEHUU MpeaMeTa TOMUHUPYIOIIEEe 3HAuYCHUE
MpUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

ajanTtamnys 00y4arolmuxcsi K YCJIOBHSIM JUHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
(GopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CB3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopmupoBaHue y OOYyYarOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIICTCHIINI), UMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jINuHBIX BHIOB
NEeATEIbHOCTH: PEIIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOAMMBIX ISl MPUOOPETEHUsl OIbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BaXHOE MECTO B IIO3HAaHWUM XHMMHMH, a TaKXKe I OLEHKH C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHW3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MTPUOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BaTh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU JJisl MOMCKAa W aHaliu3a y4yeOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYaIOUIUXCSl ACCOLIMATUBHOTO M JIOTHYECKOTO
MBIILJIEHUS, HA0II0AATEIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IJAHUPOBAHUU U TPOBEACHUH XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydaronmxcss YOEeXIEHHOCTH B T'yMaHUCTHYECKON
HAIpPaBJIEHHOCTU XUMHUH, €€ BAXKHOM pONM B pEHICHUH TJI00aNbHBIX MNpoOiIeM
paloHaIbHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXpaHEHHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSL TOJMYYEHHBIX 3HAHWW I TPUHSITHS TPAMOTHBIX DEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

OO11ee YncI0 YacoB, OTBEAEHHBIX ISl U3YYEHUS] XUMUU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, coctabisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefeno).



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMBI
JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCST TPOTPAMM CpPEIHEro oO0Imero o0pa3oBaHus (JUYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HaydHO-MeTOIM4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
0o0pa30BaHMsl SIBJIAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-AESTEIBHOCTHBIM TMOJAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NIpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISAIOLIUE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUWCKON TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEkKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIMYHOCTHBIE pE3YyJIbTaThl OCBOCHMS NPEIMETa JOCTUTalOTCS B E€IUHCTBE
y4eOHOW U BOCIIUTATENIbHOM AESITETbHOCTH B COOTBETCTBUM C TYMaHUCTUYECKUMU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMM ILIEHHOCTSAMH U  HJeajiaMu
POCCHIICKOTO TPa)XTAaHCKOTO O0OIIecTBa, MPUHSATHIMU B O0OIECTBE HOpMaMu U
OpaBWJaMd  TOBEAEHHUS, CHOCOOCTBYIOIIMMH  IpOLECCaM  CaMOIIO3HAHUS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIIMXCA.

N3yuenne kypca « XUMHUECKUN IKCHEPUMEHT» JTA€T BO3MOKHOCTh JOCTUYb
CJIEIYIOLIUX PE3YyJIbTAaTOB B HAIIPABICHUH JJUYHOCTHOTO PA3BUTHS
1. (opMHpOBaHKE YYBCTBA TOPAOCTH 32 POCCUICKYI0 XMMUYECKYIO HAYKY;
2. BOCIIUTAHWE OTBETCTBEHHOI'O OTHOLIEHUS K TMPUPOJE, OCO3HAHHUS
HEO0OXOIMMOCTH 3aIlUTHI OKPYKAIOLIEH Cpelbl, CTPEMJIEHHUS K 310pOBOMY 00Opazy
KU3HH;

3. MOHUMaHUE OCOOCHHOCTH XU3HM M TpyJa B YCIOBUAX WH(MOpMaATH3ALUU
00I11eCTBa;

4, dbopMHpOBaHKE TBOPUECKOTO OTHOIICHHSI K TIpoOIeMam;

5.  MOATOTOBKAa K OCO3HAHHOMY BBIOOPY HWHAMBHUAYaJLHOM 0O0pa3oBaTeIbHOU
Wi podheCCHOHANTBHON TPACKTOPHH;

6.  yMeHHue ympaBlIATh CBOCH MMO3HABATEIHHON JEATETLHOCTHIO;

7.  yMeHHE OIICHMBaTh CHUTYyallMI0 W ONEPATHBHO TMPUHUMATH PEIICHHS,

HaxOJUTh aJeKBAaTHBIE CITIOCOOBI MOBEJACHUS U B3aUMOJICUCTBUS C MapTHEPAMU BO
BpeMsl yueOHON U UTPOBOM JI€SITEIHLHOCTH;



8. dbopMHpoBaHKE TO3HABATENHLHON M WMH(DOPMAMOHHOW KYJIBTYpPbI, B TOM
YHClie Pa3BUTHE HABBIKOB CaMOCTOSITENIbHOM paboOThl ¢ Y4eOHBIMH MOCOOHUSIMH,
KHUTaMH, TOCTYIHBIMUA COBPEMEHHBIMH HH()OPMALIMOHHBIMU TEXHOJIOTUAMU;

Q. pa3BUTHE TOTOBHOCTH K PEIIEHUIO TBOPYECKUX 3aj7ad, CIIOCOOHOCTU
OLICHMBATh MPOOJEMHBIC CHUTYallMM W ONEPATUBHO MPUHUMATh OTBETCTBEHHBIC
pELICHUs B PAa3IMYHBIX IPOAYKTUBHBIX BUIAX AEITEIBHOCTH (yueOHas, MOUCKOBO-
UCCIIeIOBATENbCKasA, KITyOHas!, MPOSKTHAs, KPY>KKOBas U . );

10. ¢dopmupoBaHHe  XUMHUKO-IKOJIOTHYECKOM  KYyJIbTYpbl,  SIBISIOIICHUCS
COCTABHOM YacCTh IKOJIOTMYECKON U 0011l KYJIbTYyphl 1 HAYYHOTO MUPOBO33PECHHUSI.

MeTanpeaMeTHBIMHU PE3YJIBTATAMH SIBJISIOTCS
1. OBJIQJICHHC HaBBIKAMH CAaMOCTOSTEIBHOTO MPHOOPETCHUS HOBBIX 3HAHUH,
OpraHu3aIy YYeOHOM eI TeIbHOCTH, TIONCKA CPEJICTB €€ OCYIIIECTBIICHHUS;
2. yYMEHHUE TUTAHUPOBATh, KOHTPOJIUPOBATh M OIEHWBATHh yUYCOHBIC ICHCTBHS B
COOTBETCTBHH C ITOCTABJICHHON 3a7]a4eil U YCIIOBUSIMH €€ peaTu3alliH;
3. MOHUMaHWE TPOOJIIEMBI, YMEHHE CTaBUTh BOIPOCHI, BBIIBUTATH THIIOTE3Y,
JaBaTh OINPEACIICHUS MOHATHSIM, KJIaCCU(UITUPOBATh, CTPYKTYPHUPOBATh MaTEpHall,
MPOBOJIUTh  OKCIEPUMEHTHI, apPTYMEHTHPOBATh  COOCTBEHHYIO  ITO3HIIHIO,
(GbOpMyIPOBATH BBIBOJIBI M 3aKITIOUCHUS;
4, YMEHUE W3BJICKaTh WHOOPMAIMI0O W3 PA3IMYHBIX HCTOYHHKOB, BKITIOUYAS
CpeJcTBa MaccoBOoM HHGOpPMAIlUM, KOMMAKT-IUCKA YYeOHOro Ha3HAYCHUS,
pecypcel BecemupHoii cetu MiHTepHeT; yMeHHE CBOOOIHO TTOIb30BAThCS CIIOBAPSIMHU
Pa3IMYHBIX THIIOB, CIIPABOYHOM JHUTEPATYypOH, B TOM YHCJIC Ha AJICKTPOHHBIX
HOCHTEJISX; COOJII01aTh HOPMBI MH(DOPMAITMOHHON N30UPATETLHOCTH, STUKH;
5. yMEHHE Ha IMPAKTUKE IMOJb30BAaThCSI OCHOBHBIMH JIOTHYCCKUMH TIPHEMaMH,
METOJaMU HAOJIOJICHUS, MOJCIMPOBAHMS, OOBICHCHUS, PEIICHUS IpodJieM,
MIPOTHO3WPOBAHUS U JIP.;
6. yMEHHUE BOCIIPUHUMATh, CHCTEMaTH3UPOBATh U TIPEIBABIATH HHPOPMAITHIO B
CIIOBECHOM,  OOpa3HOH, CHMBOJIMYECKOM  (¢opmax;  aHaJIU3UpOBaTh WU
nepepadaThiBaTh TMONMYYCHHYI0 WH(DOPMAIMI0O B COOTBETCTBUU C IOTYYECHHBIMHU
3aJja4aMu;
7. yMEHHUE TIEPEBOIUTh WH(POPMAITUIO W3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO
(13 TekcTa B TAONWIly, W3 AyJUOBU3YaJIbHOTO pslla B TEKCT W Jp.), BHIOMPATH
3HAKOBBIC CHCTEMBI aJICKBATHO IMO3HABATEIIbBHOM M KOMMYHHUKATUBHOM CUTYaIIHH;
8. yMEHHE CBOOOJHO, TPABWJIBHO U3JIaraTh CBOM MBICIM B YCTHOH W
MHCHbMEHHON (opMe; aJeKBaTHO BBIpaXaThb CBOE OTHOIIEHHE K ¢dakTaM u
SIBJICHUSIM OKPYXKAIOIIEeH JEeHCTBUTEIHLHOCTH, K MPOYUTAHHOMY, YCIBIIIAHHOMY,
YBUJCHHOMY;
9. yMEHUE OOBACHSTH SIBJICHUS M MPOIECCHl COIMATBLHON JIEWCTBUTEILHOCTH C
HAyYHBIX, COMHAIBHO-(HUIOCO(PCKUX TMO3UINNA, pacCMAaTPUBATh UX KOMILIEKCHO B
KOHTEKCTE CIIOKHBIIMXCS PEATMA U BO3MOKHBIX ITEPCITCKTHB;
10. cnmocoOGHOCTh OpraHU30BaTh CBOIO JKM3Hb B COOTBETCTBUMU C OOIIECTBEHHO
3HAYMMBIMH TIPEACTABJIICHUSIMH O 370POBOM oO0pa3e KW3HM, TIpaBax H



O00SI3aHHOCTSIX ~TPaKJaHWHA, IIEHHOCTAX OBITUS U KyJbTYpbl, MPHUHIIMIA
COIIMAJILHOTO B3aMMOJICHCTBHS;
11. ymeHHWE MPUMEHSTh MHAYKTHUBHBIC W ICTyKTUBHBIE CIIOCOOBI PaCCyKICHHA,
BUJICTh PA3JIUYHBIC CITIOCOOBI PEIICHUS 3a]1a4;
12. BBINIOJIHEHHWE TO3HABATEILHBIX M MPAKTHYECCKUX 3aJlaHUi, B TOM YHCIE C
UCIIOJB30BAaHUEM TPOEKTHOM JESTEIbHOCTH, HA YypoKaXx H B JOCTYIHOU
COLMAJIBHON MTPAKTHUKE;
13. cmocoOHOCTh OICHUBATh C TO3UIMH COLMAIBHBIX HOPM COOCTBEHHBIC
MOCTYNKHA M MOCTYIIKU APYTUX JIFOACH; yMEHUE CIyIIaTh coOeceHuKa, TOHUMATh
€ro TOYKY 3peHHUs], MpU3HaBaTh IIPaBO APYTroro 4eJIOBeKa Ha UHOC MHEHUE;
14. yMeHHWe B3aMMOJICHCTBOBAaTh C JIIOJIBMH, pPabOTaTh B KOJUIGKTUBAX C
BBITIOJTHEHHUEM Pa3JIMYHBIX COITUATIBHBIX POJICH;
15. yMeHmHe OIICHMBATh CBOIO IMO3HABATEIILHO-TPYAOBYIO JACATECIBHOCTh C TOUKH
3pEeHHS] HPaBCTBEHHBIX, MPABOBBIX HOPM, ICTETUUYECKUX IIEHHOCTEH MO MPUHSATHIM
B OOIIIECTBE U KOJIJIEKTUBE TPEOOBAHUSIM U TTPUHIIUIIAM;
16. oBIageHWe CBEOEHUSAMU O CYIIIHOCTH W OCOOEHHOCTAX OOBEKTOB,
MpPOIIECCOB U SIBJIGHUM  JICCTBUTENBHOCTH  (MPHUPOJHBIX,  COLMAIBHBIX,
KYJbTYPHBIX, TEXHHUUYECKUX MU JpP.) B COOTBETCTBHUU C COJICP’KAaHHEM YYEOHOTO
npeaMera;
17. noHMMaHWE 3HAYMMOCTH PA3JIUYHBIX BHJIOB NPOPECCHOHAIBHON H
OOIIECTBEHHOM JIESTEIHHOCTH.

B oGOmactn mpeaMeTHBIX pPe3yJIbTaTOB OCBOCHHE Kypca IPEAOCTaBIIsSCT
YYEHUKY BO3MOXKHOCTh HAYYUThHCS:
1. MOHUMaTh 3HAYCHHWE HAyYHBIX 3HAHWUM IS YEJIOBEKa B COBPEMEHHOM
JTUHAMUYHO U3MEHSIONIEMCS M Pa3BUBAIOIIEMCS MHUPE, BO3MOXXHOCTh Pa3yMHOTO
WCMOJIb30BaHUs  JOCTHXKEHUH HAyKM W COBPEMEHHBIX TEXHOJOTHH  JJId
JaTbHEUIIEeTO Pa3BUTHS YEJIOBEUYECKOI0 OOIIECTBA;
2. JaBaTh OMNPEACJICHUS HW3YyUYCHHBIX TMOHSTHH: «XUMHUYECKUH DIEMEHT»,
«aToM», «HOH», «MOJICKYJIa», «KPUCTANIMUECKas pEeIIeTKa», «BEIIECTBOY,
«MPOCTHIE U CIIOKHBIE BEIIECTBA», «XHUMHUYECKass (opmylia», «OTHOCHUTEJIbHAs
aTOMHas Macca», «OTHOCUTEJbHAs MOJICKYJISIpHAsT Maccay», «BaJCHTHOCTbHY,
«OKCHUJIBI», «OCHOBAHUS», «KUCIOTBI), «COJIU», «aM(DOTEPHOCTHY», «UHIUKATOPY,

«TEepUOANYECKUI 3aKOHY, «IepruoauIecKast CUCTEMAY, «H30TOI,
«QIEKTPOOTPULATENBHOCTE)», «CTEIEHb OKUCIEHUS», «XUMHUYECKas peakuus»,
«XUMHYECKOE YpaBHEHUEY, «TEeHEeTUYECKas CBA3bY, «OKHUCIIUTEIIbY,
«BOCCTAHOBHUTEIb»,  «IJIEKTPOJUTY»,  «AJIEKTPOJUTHYECKAS  IUCCOLMALU»,
«CKOPOCTh XUMHYECKOU PEAKLINI;

3. ONMCHIBATh  JIEMOHCTPALMOHHBIE W  CaMOCTOSITEJIbHO  NPOBEJIEHHBIE
XUMHUYECKHE IKCIIEPUMEHTHI;

4. OPOBOJUTh XUMHYECKHMH HKCIIEPUMEHT, oOpamiaTbCsi C BELIECTBAMH,

HUCIIOJBb3YCMBIMH B OKCIICPUMCHTAJIILHOM ITIO3HAHWHW XUMHHU WU B HOBCGJIHCBHOﬁ
JKN3HHU, B COOTBETCTBHH B IIPpaBUJIaMH TCXHUKHU 6630H8.CHOCTI/I;



5. OIIMCBIBATb M Pa3jiM4aTb M3YUCHHBIC KJIIACChl HCOPraHMYCCKUX COGHHH@HHﬁ,
IMPOCTBIC N CJIOKHBIC BEHICCTBA, XUMHUUYCCKUC PCAKIIUM;

6.  kmaccUpUIMPOBATH U3yUYECHHBIE OOBEKTHI U SBJICHUS;

7.  oBiameBaTh ~ MPEIMETHBIMH M MEXKIPEAMETHBIMH  TOHSITHSIMHU,
OTPaXKAIOMIMMHU CYIIECTBEHHBIC CBSI3M M OTHOIICHUS MEXIY OOBCKTaAMH H
IpoIIeCCaMu;

8.  omemarte BBIBOABI M YMO3AKIIOYCHHS W3 HAONIOACHUN, W3YYCHHBIX

XUMUYECKUX 3aKOHOMEpPHOCTEH, MPOTHO3UPOBATH CBOMCTBa HEU3YYCHHBIX
BEI[ECTB 10 aHAJIOTHH CO CBOMCTBAMU U3YUYEHHBIX;

Q. CTPYKTYPUPOBAaTh HW3YYEHHBIM Marepuad M XUMHUYECKYI0 HUH(MOpMaIuIo,
MOJIYYCHHYIO U3 APYTHX UCTOUHUKOB,;

10. MopenupoBaTh CTPOCHHUE AaTOMOB »JJEMEHTOB 1-3 MepuoaoB, CTPOCHHE
IIPOCTBIX MOJIEKYJI;

11. ananu3upoBaTh W OIEHUBATH IMOCJIEACTBUS JUISI OKpPYXAloWEed Ccpeibl
OBITOBOM ¥  TPOU3BOJICTBEHHON  JEATETLHOCTH YENOBEKAa, CBSI3aHHOM C
nepepaboTKOM BEILIECTB;

12.  oka3bIBaTh MEPBYIO MOMOIIb MPU OTPABICHUSNX, OKOTAX U APYTUX TpaBMax,
CBSI3aHHBIX C BEUIECTBAMU U J1a0OPATOPHBIM 00OPYIOBAHUEM.

OBJaaaeHue YHHBEpPCATbHBIMHA YueOHbIMU No3HaBaTeJIbHBIMHU
NeCTBUSAMM:

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAesATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JII OOBSICHEHUsS OTIAEIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU IJs KiIacCUPUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH B MPOLIECCE MO3HAHMS, UCTIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU PEHICHWHU Y4eOHBIX MO3HABATEIBHBIX W MPAKTHYECKUX 3ajiad,
MPUMEHSTh Ha3BaHHBIE MOJIEIbHBIC MPEICTABICHUS JJISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.



2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XHUMHUYECKHX
peaKkuuu;

dbopMyIupoOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh IOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJA/J€Th HAaBBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS U IPOBEACHUSA
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaThH
00001IEHNS U BBIBOBI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEA0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3InYHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE MOCOOUS,
pecypcbl MIHTEpHETa), aHaIuM3upoOBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTB;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpelCTaBlICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayeCcTBE CpeAcTBa NpH padoTe cC
XUMUYECKOM uH(pOpMaIMell: NPUMEHATh MEXIpeAMeTHble ((usnueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMyJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISTHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ1aBaTh BOIPOCHI 10 CYIIECTBY OOCYKJaeMOW TEMbI B XOJ€ JAHaliora W/Win
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyJIHpPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJI0OKEHHOM 3aa4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekra u (hopmMyaupoBaTh BbIBOJIbI



II0 Pe3yJIbTaTaM IIPOBENEHHBIX MCCIEAOBAHMM ITyTEM COIVIACOBAHUS IO3ULUN B
x0J1e 00CYXIeHHS 1 0OMEHAa MHCHUSMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJITUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBIISTH CBOIO IIO3HABATEIBHYIO
NEATENIbHOCTD, OIpenensas €€ Lenu W 3aJadd, KOHTPOJUPOBaTh U II0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOPUTM JACUCTBUNA TIpU
BBIMIOJTHEHUH YYE€OHBIX U HCCIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO MX pEIICHUS € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBIISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3A
Y CAMOOLICHKH.



IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne Tema ypoka KoJu-Bo
ypoka 4acoB
1 OcHoOBHbIE MpaBUJIa TEXHUKU O€30MaCHOCTH MPH paboTe B XUMUUECKOH J1a00opaTopuu. 1
2 IIpakTuyeckas padora Nel. KoHcTpyrnpoBaHue MIapOCTEP>KHEBBIX MOJIETIEH OPraHMYeCKUX 1
BEIIECTB.
3 IIpakTuyeckas padora Ne.2. KauecTBeHHOE OIpesiesieHne yTiiepo/ia, BOAOPO/Ia U XJIopa B 1
OpraHUYeCKUX BEIIECTBAX.
4-5 Pemenue 3a1au Ha HaX0XkAEHHE MOJIEKYJISIPHON (DOPMYJIbI BEIIECTBA 110 U3BECTHBIM MACCOBBIM 2
JOJISIM DJIEMEHTOB U MIPOAYKTAM CTOPaHHsL.
6 IIpakTnyeckas padora Ne 3. [lonydyeHue d3TUICHA U U3YYEHHUE €T0 CBOMCTB. 1
7-8 Pemenne pacu€THBIX U KaU€CTBEHHBIX 33]1a4 Ha BBIBOJ (hOPMYJT HEMPEIETbHBIX YTIEBOAOPOIOB 2
10 X CBOWCTBAM.
9-10 | I'eneTnueckas CBSI3b MEXIY KJIaCCaMH YTIIEBOJIOPOJIOB. 2
11 IMpakTuueckas padora Ned. Perenune sKCcriepuMEHTAIBHBIX 3371a4 C dJIEMEHTaMU KauyeCcTBeHHOTo | 1
aHaym3a
12 IIpakTuueckas padora NeS. bpomuposanue yrieBogopoaoB. OKUCIECHHUE YTI€BOAOPOI0B 1
MepMaHTaHATOM KaJIHsI
13 IIpakTnuyeckas padora Ne6. M3yueHune CBOMCTB apOMATHYECKUX YIIEBOJOPOIOB 1
14 IpakTnueckas padora Ne7. OnpeneneHre Xjaopa B COCTaBE TAIOT€HONPOU3BOIHBIX AJIKAHOB. 1
ITpo6a benpmreiina.
15 Penrenue pacyeTHBIX M KAUECTBEHHBIX 3a7a4 1
16 Penrenue pacyeTHBIX M KAUECTBEHHBIX 3a7a4 1
17-18 | IlpakTnueckas padora Ne§. KayecTBeHHbIE peaKIMU Ha CIIUPTHI 2
19 IIpakTnueckasi padora Ne9. Xumudeckue cBoiicTBa eHona 1
20-21 | IpakTuyeckasi pa6ora Nel(. Xumudeckue CBONCTBA abJACTUIOB U KETOHOB 2
22 IIpakTuyeckas padora Nell. KapOoHOBBIE KUCIOTHI M UX TPOU3BOJIHbBIE 1
23-24 | lIpakTuyeckasi pa6ora Nel2. CuHTE3 M TUAPOIN3 CIOKHOTO dupa. 2
25-26 | Pemienue 3a7a4 u yrpakHEHUH. 2




Ne Tema ypoka KoJu-Bo
ypoka 4acoB
27-28 | Ilpaktuueckasi padora Nel3. Ombiierne xupoB. OOMEHHbIE peaKlliy Mblia 2
29-30 | ['eneTnueckas CBsI3b YIIEBOJAOPOIOB U KHCIOPOACOAEPKAIIMX OPraHUYECKUX COSTMHEHUH. 2

31 IIpakTnueckas padora Ne 14. VccinenoBaHus CBOMCTB aHWJIMHA 1
32-33 | Ilpaktuueckas padora Ne 9. Pernienne skcriepuMeHTaIbHBIX 33/1a4 10 TeMe «XapaKTepHbIe 2

CBOMCTBA M3YUYCHHBIX OPTaHUYCCKUX BEIICCTB M KAYSCTBCHHBIC PEAKITUU Ha HUX)Y.

34 IIpakTnyeckas padora Nel(. I 'uaponus >kupos. 1

35 IpakTnueckas padora Ne 11. OueHka CTENeHH HENPEIeIbHOCTH JKUPOB 1
36-37 | Pemienne pacueTHbBIX 3aJ1a4 2

38 IpakTnueckas padora Nel2. 'uaponuns yrieBoioB. 1

39 IIpakTuyeckas padora Ne 13. [IpuroroBiaeHue pacTBOPOB OCIKOB U BBHITTOJTHEHHE OIBITOB C 1

HUMH.
40 IIpakTnueckasi padora Ne 14. PenieHue sKkCriepuMeHTANIBHBIX 33/1a4 110 TeMe «BemiecTBa xuBbix | 1
KIICTOKY.
41-42 | Pemenue pacy€THBIX 3a/a4. 2

43 IIpakTnueckas padora Ne 15. Pacrio3HaBaHKE BOJIOKOH. 1
44-46 | IlpaxkTuyeckasi padora Ne 16. MeTo1 TUTpOBaHMSL. 3
47-48 | Pemienne 3amanwnii 28-30 ET'D 2
49-50 | Pemenue 3amanmii 31 EI'D 2

ol IToBTOpHUTENHEHO-0000ITIAIOIIHNI YPOK 1




YYEBHO-METOJINYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
Xumust: YaeOHuk aist yganuxcs 10 kmacca o0mieo0pa3oBaTebHBIX YIPEKICHUH
Xumust: YaeOHUK 15 ydanuxcs 9 kiracca 001meo0pa3oBaTeNIbHBIX YIPEKISHUH /
Kysnenosa H.E., Turosa 1.M. u np.
Kysnenosa H.E., Jlekun A.H. 3agaunuk no xumuu. 10 Ki1.

METOJINYECKHNE MATEPHAJIBI IS YUYUTEJIA

Xumust: YueOHuk jutst yuanuxcs 10 kinacca 001eo0pa3oBaTeIbHbIX YUPEKICHUN
Xumus: YUeOHUK Tl yuanuxcs 9 kiacca o01ieo0pa3oBaTeIbHbIX YUpeKACHUH /
Kysuenosa H.E., Tutosa .M. u ap.

Kysnenosa H.E., JIeskun A.H. 3agaunuk o xumuu. 10 k1.

Kysuenosa H.E., Jleskun A.H. 3agaunuk o xumuu. 11 k1.

["apa H.H., 3yeBa M.B. B xumnueckoit naboparopun. 10 k1. PaGouast Tetpais.
Hurasuosa JI.E. KoMmiekcHas TeTpaab Ajisi KOHTPOJIA 3HAHUI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET
Xumus 1 Beex — XXI. O6pazoBarensbHas komiekus 1C.
Bupryanbnas mkona Kupumia u Medoausi. Ypoku XuMuu.
OtkpbiTasg xumusi. [10JIHBIA HHTEPAKTUBHBIA KypC XUMHUH.
Xumus 1151 TyMaHUTapueB. DIEKTUBHBIN KypC.
Tectbl. Xumus. 8 — 11 kiaccsl.
Enunas komrekmnus u@poBbIX 00pa3oBaTeNbHBIX pecypcoB (WWw.school-
collection.edu.ru)
http://www.alhimik.ru .
http://college.ru/chemistry/index.php - OTkpeIThIil KOMUTEMK: XUMust. Ha caiite
B OTKPBITOM JOCTyIE pazMelleH yueOHuk Kypca "Otkpbitasg Xumus 2.5",
WHTEPAaKTUBHBIE JaVa-ammieTsl (Moaeiu), ON-line-cpaBouyHuK CBOHCTB BCEX
U3BECTHBIX XMMHUYECKUX 3JIEMEHTOB, 0030p MIHTEepHET-pecypcoB 0 XUMUU
NOCTOSIHHO 0OHOBIIsieTcs. ""XpectoMartus' — 310 pyOpuKa, rae coOpaHbl
AHHOTHPOBAHHBIE CCHUJIKH HA AJIEKTPOHHBIE BEPCUU PA3IMYHBIX MATEPUATIOB,
UMEIOIINECS B CETH.
http://lyceuml.ssu.runnet.ru/~vdovina/sod.html - CoopHHK pacdyeTHBIX 3a1aq
JUTsl paboThI Ha crielkypcee "Pelenne pacueTHBIX XUMHUYECKHX 3a1ad’".
http://www.chemistry.narod.ru Mup Xumuu. KauecTBeHHBIC peaKkIuu U
NoJTy4yeHHUe BellecTB, npuMepsl. CripaBouHble TabauIbl. MI3BeCTHBIE yUEHBIE -
XUMHKHU.
http://www.chemexperiment.narod.ru/index.html - DxcniepumenTanpHas
XUMUSL.



http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://college.ru/chemistry/index.php
http://lyceum1.ssu.runnet.ru/~vdovina/sod.html
http://www.chemexperiment.narod.ru/index.html

http://him.1september.ru «1 cenTsiOps». Bee mist yuntens xumuu. B ToM gucie
KonTtponbsabie 3ananus mo xumuu (10 kimacce, 6a30BbIi Kypc)
http://news.1september.ru/fiz/1999/no37 _2.htm

http://festival.1september.ru dectruBamb nexgarorudeckux uae « OTKPBITBIA YPOK»»
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