AHHOTanus K pado4eil nporpamme 1no npeamery « Xumus» (0a30Bblil YpOBeHb)

11 knacca na 2023 — 2024 yyeOHbIii ro.

[Iporpamma 1mo XMMuM Ha YpOBHE CpeAHEro odmiero oopazoBanus pazpaborana Ha ocHoBe DepepanbHOTO
3akoHa OoT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparuny», TpeOoBaHUA K pe3ybTaTaM
ocBoeHUs (enepanbHONH 00pa30BaTENBHOM MMporpaMMbl cpemHero obmero obpazosanus (DPOII COO),
npencrasieHHbIX B DenepanbHOM rocyaapcTBeHHOM obpazoBarenbHoM ctangapre COO, ¢ yuérom Konnenuuu
npernojiaBaHus yueOHoro npeamera «XuMHS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit @enepanumy,
peanu3yolMX OCHOBHbIE 00pa3oBaTelbHbIE NMPOIPaMMbl, U OCHOBHBIX MOJIOKEHMH «CTpareruu pa3BUTHUS
BocnuTanus B Poccuiickoi @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue [pasutenscta PO ot 29.05.

2015 No 996 - p.).

Iens mporpammsl

CoriacHO JaHHOW TOYKE 3pEHUS TVIABHBIMH IEJISIMU M3Y4YEHHUS MpeaMeTa «XHUMHS» Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

* (bopMmupoBaHME CHUCTEMBl XUMHUYECKHX 3HAHHM KaK BaXHEHIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpA, B OCHOBE KOTOPOW JIEKAT KIIFOYEBBIC NMOHSATHSA,
dyHIaMEHTAlIbHBIE 3aKOHBI W TEOPUM XHUMHHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTU JOCTYIHBIX 0000IIEHUN MHPOBO33PEHUYECKOIO Xapakrepa,
O03HAKOMJICHHE C UICTOPHUEN UX PA3BUTHUS U CTAHOBJICHUS,

* (opmupoBaHUe U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHUS BEUIECTB U
XUMUYECKUX PEAKIUi, HEOOXOIUMBIX I MPUOOPETCHHUS YMEHUW OpPUEHTHUPOBATHCSA B
MUpE BEIIECTB U XUMHUUYECKUX SBJIICHUM, UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

* pa3BUTHE YMEHUH U CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U
OOBSCHEHHEM XHUMHYECKOTO OSKCICPUMEHTa, COONIOJACHHEM TIpaBWJI O€30IacHOIO
oOpallleHus C BEIIEeCTBAMHU.

3agaun
IIPOrpPaMMBbI

[Tpu n3ydenun npeamera «XUMUsS» TOMUHUPYIOIIEE 3HAYCHNUE TPUOOPETAIOT TaKue LN
U 3aJ1a4u, KakK:

amanTanusg OOydYalOUIMXCS K YCIOBHSM TUHAMHYHO pPa3BUBAIOIIETOCS MHPA,
(dbopMHpOBaHNE WHTEIUIEKTYaIbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K camM000Opa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX PEIIEHUI B KOHKPETHBIX
KU3HEHHBIX CHTYAIlUsX, CBI3aHHBIX C BEIIECTBAMH U MX TIPUMEHEHUEM;

(dbopmMHpoBaHUE Y 00yJaIOLIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI),
UMEIOIMX YHUBEPCAIbHOE 3HAYEHUE [UI Pa3UYHBIX BHJIOB ACATEIbHOCTU: PEIICHUS
npo0JeM, MorcKa, aHaau3a u 00paboTku HHPpOpMaIUK, HEOOXOAUMBIX JIJIsi TPUOOPETCHUS
OTIbITA IEATEIHHOCTH, KOTOPasi 3aHUMAET Ba)KHOE MECTO B TIO3HAHUH XUMUH, a TAKXKe AJIs
OLICHKHA C TO3UIHMHA DKOJOTUYECKOH OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M
XMMHUYECKHX MPOILIECCOB HA OPTraHU3M YeJIOBeKa U MPUPOIHYIO Cpeay;

pa3BUTHE TO3HABATENBHBIX HMHTEPECOB, WHTEIUIEKTYaJbHBIX W TBOPYECKHX
CIOCOOHOCTEN O0yyaroummxcs: CIOCOOHOCTU CaMOCTOSITENIbHO NPUOOPETaTh HOBBIE
3HaHUS 10 XUMHHM B COOTBETCTBUHM C JKU3HEHHBIMH IOTPEOHOCTSMH, HCIOIb30BaTh
COBpeMeHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TOMCKA U aHAIN3a Y4eOHON U HAy4HO-
HOMYISPHOM HH(pOPMAIIMY XUMHUYECKOTO COEPIKaHUS;

dbopMHpOBaHHE W PA3BUTHE y OOYYAIOUIMXCS ACCOIMATHBHOTO W JIOTHYECKOTO
MBIIICHHSI, HaONIOIaTebHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOEHHO
HEOOXO/JUMMBI, B YacTHOCTH, IMpHU IUIAHUPOBAHUU M MPOBEAECHUM XMMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTaHKE y 00ydaronuxcs yoex1IEHHOCTH B TyMaHUCTUYECKON HAaIIPaBICHHOCTH
XUMHUHM, ©€ BaXHOH pONM B pEUICHHH TJIOOATBHBIX MPOOIEM paIMOHATHLHOTO
NPUPOJIONIONB30BAHNS, TIOMOMHEHNUST JHEPreTUYECKUX PECYpCcOB M COXpaHEHHUs
IPUPOHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOUMOCTH OEpEeXHOT0 OTHOIICHUS K PUPO/IE
¥ CBOEMY 37I0POBBIO, @ TAKXKe MPHOOPETEHHUS OIBITA HCITOJB30BAHMS TOTYYCHHBIX 3HAHUN
JUTSI IPUHATHS TPAMOTHBIX PEIICHUH B CUTYAIIHsIX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUSIMU

Pesynbrarsl
MIPOrpaMMbl

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS TMpPEAMeTa «XUMHUS» OTPAKal0T CPOPMUPOBAHHOCTD
OTIBITA TO3HABATEIHFHOM M MPAKTHYECKOW JESITEIBHOCTH OOYYaIONMIUXCS IO peain3ariin
MPHUHSITHIX B OOIECTBE IICHHOCTEH, B TOM YHCJIE B YACTHU:




1) rpa>k1aHCKOrO BOCTIUTAHMUS:

OCO3HaHHUA 00YYaIOIUMHUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY W MPABOMOPSIIKY;

MPEJICTABICHUS] O COLIMAJIbHBIX HOPMAax M MPaBUIAX MEXIUYHOCTHBIX OTHOILICHHH B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHON TBOPUYECKOH AESTENbHOCTU MPHU CO3JaHUH yYEOHBIX MPOEKTOB,
peleHnr y4eOHBIX U TO3HABATEIbHBIX 3314, BBIMOJTHCHHH XUMUYECKUX YKCIICPUMEHTOB;
CIIOCOOHOCTH OHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JTIOTUKY U apryMEHThI JPYTHX
IIpY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOU NEesTEIbHOCTH;

2) naTpUOTHUYECKOr0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAHUI0 OTEYECTBEHHOMN
XUMUH;

YB@KEHHUSI K IPOIECCY TBOPUECTBA B OOJIACTH TEOPUM M NPAKTUYECKOTO MPUMEHEHHS
XUMHUHM, OCO3HAHHA TOrO, YTO JOCTMXKEHHS HAyKH €CTh pe3yibTaT JIUTEIbHBIX
HAOJI0/ICHUH, KPOTIOTIMBBIX IKCIIEPUMEHTAIBHBIX TTOUCKOB, TIOCTOSIHHOTO TPYy/a yUEHBIX
U TIPAKTHKOB;

WHTEpeCa W I[I03HABATEIbHBIX MOTHBOB B TIONYYCHHMH W MOCICAYIOIIEM aHAIn3e
uH(GOpPMAIIMHU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OICHUBATh CUTYAIIUH, CBSI3aHHBIC C XUMHUECKUMU SIBJICHUSIMH, ¥ TPHHUMATH
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
TOTOBHOCTH OIICHWBAaTh CBOE TIOBEICHWE M TIOCTYNIKM CBOWUX TOBAPHINCH C TO3HIIHIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popmupoBaHUS KYJIbTYPHI 310POBbS:

MOHMMAaHUA [EHHOCTEH 370poBOoro M Oe3omacHoro obpa3a >XKHU3HHM, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXHUECKOMY 3/I0POBBIO;
coOnrofeHusi mpaBmsl Oe30macHoro oOpallleHusi ¢ BellecTBaMH B OBITY, MOBCEAHEBHOU
YKU3HU U B TPYIOBOU JICATEITHBHOCTH;

MOHMMAHUA I[EHHOCTH TMPaBWJI WHAMBHAYAIbHOTO M KOJJIEKTUBHOTO O€30MacHOro
MIOBEJICHHS B CUTYAIIUSX, YTPOKAFOIINX 3/I0OPOBBIO U )KU3HHU JIFOJICH;

OCO3HAaHUS TOCTEACTBUA W HEMPUSATUS BPEIHBIX MPUBHIUEK (YMOTpeOJeHUS aTKOros,
HapKOTHUKOB, KYPEHHUS);

5) TpyZOBOTO BOCTIUTAHUSI:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENBCKON JESITEeIbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YydYacTHe B pEIICHWH TMPAKTHUYECKUX 3aJad COLHAITBHOM
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTHUYECKOMY H3Y4YEHHMIO MpOoQeccHil pa3Iu4yHOro poja, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXCHHS K TPYIY, JTIOISIM TPYyJIa M pe3yJIbTaTaM TPYAOBOH JIESATEITHbHOCTH;

TOTOBHOCTU K OCO3HaHHOMY BBIOOPY WHIUBUAYaTbHOW TPAeKTOPUU OOpa3oBaHMs,
Oynymeir mpodeccurt W peayn3aliid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U MOTPEOHOCTEH 00IIECTBA;
6) PKOJIOTUYECKOTO BOCIIUTAHHUS:

HKOJIOTMUYECKH 11€TIECO00PA3HOTO OTHOIICHHSI K MPUPOE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHUA TTI00AaTBFHOTO XapaKkTepa dKOJIOTHUECKHUX MPoOIeM, BIUSHUS SKOHOMUYECKHIX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATBHOM CPE/Ibl;

OCO3HaHUS HEOOXOJAMMOCTH UCIOIB30BaHUS JOCTHKEHUN XUMHH JJIs1 PEIICHUS BOPOCOB
paIoHaIbHOIO MPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPHATHS JCUCTBUN, MPUHOCAIINX BpEI OKpPYXKAIOIIed MPUPOIHOU cpee,
YMCHHS MIPOTHO3UPOBATH HeOJIaronpusITHEIC 9KOJIOTUIECKHE MOCIIEACTBUS
MpeIPUHIMAEMBIX JEHCTBHUI U IPEIOTBPAIATh UX;




HaJIMYus PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, JKOJOTUYECKOH KyJIBTYpBI, OIbITA
JCATSILHOCTH ~ OKOJIOTMYECKON  HANpaBICHHOCTH, YMEHHS PYKOBOACTBOBATbCS HMH B
NI03HABATEIILHOM, KOMMYHUKATHBHON M COIMAILHOM MpPAKTHKE, CIOCOOHOCTH U YMEHHS aKTHBHO
MIPOTHBOCTOSITH UICOTIOTHH XeMOohoOowH;
7) LIEHHOCTH HAYYHOT'O MTO3HAHMS:
c(OpPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 0OIIECTBEHHOM MPaKTHKHY;
HNOHMMAaHMUS CTIeIM()UKN XUMHUH KaK HAyKH, OCO3HAHUS €€ poiH B (POPMHUPOBAHUH PALIOHATBHOTO
HAyYHOTO MBIIUICHUS, CO3JAHMU IIEJIOCTHOTO TPEICTaBICHHs 00 OKPYXKAloIeM MHUpE Kak o
€IMHCTBE TPUPOJIBI U YETOBEKA, B IO3ZHAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIIeHNH PodIeM
COXpaHEHMs IPUPOTHOTO PABHOBECHS;
yOSXKAEHHOCTH B OCO0O 3HAYMMOCTH XHUMHHU JUIi COBPEMEHHOH IMBWIIM3alUU: B €6
TYMaHUCTHUYECKOH HANpaBICHHOCTH M Ba)XHOW POJM B CO3AaHMM HOBOI 0a3bl MaTepUalbHON
KyJbTYPBI, PEIICHHN TJIO0ATBHBIX MPOOJIeM YCTOMYMBOTO Pa3BHTHS YEIOBEUECTBA — CHIPHEBOA,
9HEPreTUYECKOM, MUIIECBOM 1 3KOJIIOTHYECKOM 0€30MacCHOCTH, B PAa3BUTHU METUIIMHBI, 00CCTICYCHUN
YCJIOBHI YCIICIIHOTO TPY/IA M SKOJIOTHYECKU KOM(OPTHOM )KU3HH KaXK/I0T0 YiIeHa 00IIeCTBa;
€CTECTBEHHO-HAYYHOH I'PaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METO/I0B TIO3HAHUS, HCIOIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJIb30BaTh IIOJydaeMble 3HAHHUS JUId aHalu3a W
O0O0BSACHEHHS SBJICHUH OKPYXAIOIIEr0 MUPA U MPOUCXOAINIMX B HEM M3MCHCHUHN, YMCHHS JEJIaTh
00OCHOBaHHBIC 3aKJIIOYECHHS HA OCHOBE HAyYHBIX (PAKTOB M HMMEIONIMXCS TaHHBIX C IIENBIO
HOJTyYEeHHUS JOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEIIBHO HCIIOJIb30BaTh XMMHYECKHE 3HAHMS JJIsl PELICHUs MpodjeM B
PCAIbHBIX )KU3HCHHBIX CUTYallUAX,
MHTEepeca K MMO3HAHHUIO M UCCIIEI0BATENILCKOM eI TeIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
IMMOJTY4YCHHUIO HOBBIX 3HAHUH MO0 XMMHH B COOTBETCTBUH C JKU3HEHHBIMH HOTpe6HOCT$IMI/I;
UHTEpeca K 0COOCHHOCTSIM TPY/a B pa3inuHbIX chepax mpodheccnoHambHOM A TETbHOCTH.
Memanpeomemuvie pe3yibmamvl OMpPa*Caom 081a0eHUe VHUBEPCATbHLIMU YYeOHbIMU
NO3HABAMENLHBIMU, KOMMYHUKAMUSHLIMU U PE2YTISIMUSHBIMU OeUCTN8UIMU.
Ognaoenue yHUBEPCAIbHbIMU YHEOHLIMU NOZHABANENbHBIMU OCUCMBUAMU.
1) b6azosvie nocuueckue oelcmeusi:
CaMOCTOSITENILHO (OPMYITHPOBaTh W AaKTYaIM3UpPOBaTh MpoOJIEeMy, BCECTOpOHHE e&
paccMaTpuBaTh;
ONpEeACNSTh LENn NEATeIbHOCTH, 3aJaBas NMapaMeTpbl U KPUTEPUH HX JTOCTHUKECHUS,
COOTHOCHUTB PE3YJbTaThI AEATEIBHOCTH C TOCTABICHHBIMU LIEIISIMU;
WCMOJIb30BAaTh MPU OCBOCHUM 3HAHUMN MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICATH
XapakTepHbIEe MPU3HAKUA TOHATUW M YCTAHABIMBATh HMX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TOHATHUSA /IS OOBICHEHUS OTJENbHBIX (DAKTOB U SBICHHIA;
BBHIOMPATh OCHOBAaHUS M KPUTEPUU I KIACCU(PUKAIMH BEIIECTB UM XUMHUYECKHX
peaKunii;
YCTaHABJIMBATh IPUUMHHO-CIIEICTBEHHBIE CBSA3U MEXY U3Y4aeMbIMU SIBJICHUSIMU;
CTPOUTH IJIOTUYECKUE PACCYKIEHUS (MHIYKTHUBHBIC, ICIYKTUBHBIC, IO AaHAJOTHH),
BBIABJIATH 3aKOHOMEPHOCTH M NPOTHUBOPEYMS B PacCCMATPUBAEMBIX  SIBJICHUSX,
(hopMyTUpPOBaTh BHIBOJIBI U 3aKJIFOYCHHS;
MIPUMEHSITH B MPOIIeCcCe MTO3HAHMS, UCIIOIb3yeMbIe B XUMUU CUMBOJINYECKUE (3HAKOBBIC)
MOJIeTH, TIPeoOpa30BBIBATh MOJIEIBbHBIE TPEICTABICHUS — XUMUYECKHI 3HAK (CUMBOII)
JJeMeHTa, XUMHYecKass (Gopmyia, ypaBHEHHUE XUMHUYECKON PEAKIUU — MPU PEIICHUHN
y4eOHBIX MO3HABATEIBHBIX U MPAKTHYECKUX 3a7ad, MPUMEHSITh Ha3BaHHbIC MOJICIbHbBIE
MPEJCTABICHUS JUISl BBISBIICHUS XapaKTEPHBIX MNPU3HAKOB H3y4aeMbIX BEIIECTB U
XUMHYECKUX PEAKIUH.
2) 6azosvie ucciedosamenvckue 0elucmeust:
BJIaJIETh OCHOBAMHU METOJIOB HAYYHOI'0 MIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIUN;
dbopMyTUpOBaTh LETW W 3a/a4d KCCIICIOBAHWS, HCIOJIb30BaTh IOCTABJICHHBIE H
CaMOCTOSITENIbHO C(OPMYITHPOBAHHBIE BOMPOCHI B KAYECTBE HHCTPYMEHTA MO3HAHUS U
OCHOBBI /7151 (DOPMUPOBAHHMSI TUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTU BBICKA3bIBAEMBIX

CYXKJICHUH;




BJIAJICTh HABBIKAMU CaMOCTOSTEILHOTO IJIAHUPOBAHUS W TMPOBEACHUS YUYCHHUYECKHX
HKCIEPUMEHTOB, COBEPILICHCTBOBAaTh yMEHHUS HAOMIOJaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO TPOTHO3MPOBATh €ro pe3ysabTar, (popMylIupoBaTh OOOOIICHUS H
BBIBOJIbI OTHOCHUTEJIBHO JOCTOBEPHOCTH pE3YyJlbTaTOB MCCIEAOBAHUSA, COCTABIIATH
000CHOBaHHBII OTYET O MPOJIETAHHON paboTe;
IpUOOpETaTh ONBIT YYEHUUECKOM MCCIIEN0BATEIbCKOW M IPOEKTHON JESATENbHOCTH,
HPOSIBJIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/I0B
pelleHus: MPaKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS.

3) paboma c unghopmayueti:
OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHUKAX HHGOpMaUUU (HAYYHO-TIOMYJISpHAS
JUTEpaTypa XUMHUECKOTO COJIepKaHus, CIIpaBOvHbIe TocoOusi, pecypcsl MHTEpHETA),
AHAIM3UPOBATH HHPOPMAIIUIO PA3IMYHBIX BUIOB U (JOPM MPEIACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTUBOPEUUBOCTH;
dbopMynupoBaTh 3ampochl U MPUMEHATH pa3jiMYHble METOJAbl IPHU MOUCKE U 0TOOpe
uH(pOopMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;
nproOpeTaTh OMBIT UCIIOJIb30BaHUS HH()OPMAITHOHHO-KOMMYHHKATHUBHBIX TEXHOJIOTHIMA
Y Pa3JIMYHBIX TIOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (GOpMy MpelacTaBieHus HWHGOpMaLUU
(cxembl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKHU U JIPYTHE);
UCTIOJIB30BaTh HAYYHBIA SI3BIK B KadeCTBE CpEACTBAa NpU pPaboOTe C XUMHUYECKOU
uHpOpMaLKeil: TPUMEHITh MEXKITPEIMETHbIE ((pU3HUecKrue U MaTeMaTHIECKNE) 3HAKU
U CUMBOJIBL, (hOpMYJIbI, a00peBUATYpPbI, HOMEHKIATYPY;
MCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

Ognaoenue yHuBepCcanbHblMU KOMMYHUKAMUBHBIMU OCUCMBUIMU.
3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl B XOJA€ Juanora H/wiu
JUCKYCCHUH, BBICKa3bIBaTh WUJEH, (POPMYIUPOBATh CBOU IPEAJIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHHM I IPEATIOKEHHOM 3a/1a4;
BBICTYIIATh C IPE3EHTAIMEN PEe3yIbTaTOB I03HABATEIBLHOM 1E€ATEIbHOCTH, TOJYUYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPHU BHINOJHEHUH XUMHYECKOIO
HKCIEPUMEHTA, MPAKTHYECKOW paboThl MO MCCIEIOBAaHUIO CBOMCTB HM3y4aeMbIX
BEIIECTB, pealn3aluy yueOHOro npoekTa u (GopMynupoBaTh BbIBOJIBI IO pe3yibTaTaM
NPOBENEHHBIX HCCIIEAOBAHUM MyTEM COTIacoBaHMs MO3ULIMNA B X0Je OOCYXKICHHUS U
oOMeHa MHEHUSIMU.

Ognaodenue yHUBEPCAILHBIMU Pe2YIAMUBHBIMU OCUCMBUIMU.
CaMOCTOSITENIbHO MJIAHUPOBATh U OCYIIECTBIISATH CBOO I03HABATEIbHYIO JAESITENbHOCTD,
ompeznenss e€ LEIM M 3aJaud, KOHTPOJIMpPOBaTb U IO Mepe HeoOXOIUMOCTU
KOPPEKTHPOBATh MpPEUIaraéMblii alropuT™M JIEHCTBUN NpPU BBINOJIHEHUH YYEOHBIX U
HCCJIEIOBATENbCKUX 3a/1a4, BIOUpaTh Harbosee 3(pPexkTUBHBIN c1ocod UX pelieHus ¢
y4€TOM MOTY4Y€HUSI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUECKUX PEAKIIUsX;
OCYIIECTBIISITh CaMOKOHTPOJIb CBOEW JI€ATEIbHOCTH Ha OCHOBE CaMOaHaliu3a U
CaMOOILIEHKH.

Ilpeomemnvle pezynomamol oceoenus xypca 11 kiracca «OOmas M HeopraHudeckas
XUMHS»  OMpaicaiom.
c(hOpPMUPOBAHHOCTH TPEJCTABICHUN: O XMMHUYECKON COCTaBISIONICH €CTeCTBEHHO-
HAay4YHOM KapTUHbl MHpa, pPOJM XHMHM B TIO3HAHWUU SBJICHUU MPUPOIBI, B
GOpMUPOBAHUM MBIIIJIEHUSIT M KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIUMOW NJsi pEIIeHUs MPAKTUYECKUX 3a7ad U DKOJOTHYECKH
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO U IPUPOJTHOM Cpelie;
BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUW, KOTOpasl BKJIKOYAET: OCHOBOIOJIAral0IIne
MOHATHUS (XMMHUYECKHI DIIEMEHT, aTOM, WU30TOI, S-, P-, d- 3JIEKTpOHHBIE OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTD,
AJIEKTPOOTPHUIIATEIHFHOCTD, CTEMEHb OKUCIEHHUS, XMMHYECKasi CBs3h (KOBAJICHTHAs,




MOHHAsi, METaJUIMYeCcKas, BOJOPOJAHAs), KpHUCTALIM4ecKas pEelETKa, THIIbI
XUMHUYECKHUX PEaKLUi, pacTBOP, IJIEKTPOIUTHI, HEIJIEKTPOIUTHL, dJIEKTPOIUTUYECKAS
JUCCOLMAIUS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKOM peakluHu,
XMMHUYECKOE PpABHOBECHE); TEOPHUM U 3aKOHbl (TEOpHsl 3JIEKTPOIMTHYECKON
qucconuanuy, nepuogudeckuii 3akod /1. M. MenneneeBa, 3aKOH COXpaHEHUSI MacChI
BELIECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS SHEPTUU NP XUMUYECKUX PEaKLUsX),
3aKOHOMEPHOCTH, CHMBOJMYECKHI S3bIK XUMHUH, MHUPOBO33PEHYECKHE 3HAHUS,
JeKale B OCHOBE IOHUMaHUS IPUYMHHOCTH U CUCTEMHOCTU XUMHUYECKUX SIBJICHUH,
(akTOJIOrMUECKUE CBEJIEHUs O CBOMCTBAX, COCTaBe, IOJYyYEHHMM M O€30MacHOM
UCTIOJIb30BAaHUN BAKHEMITNX HEOPraHWMYECKMX BEIIECTB B OBITY M MPAKTHYECKOM
JESITEIIbBHOCTH YEJI0BEKa,

c(OPMHPOBAHHOCTh YMEHUH  BBIABIATH XapaKTEpHbIE MPU3HAKH  IOHATHUH,
yCTaHaBIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOILUE IOHATHUS IIPU
ONMCAHUN HEOPraHUYECKUX BEILECTB U X IIPEBPALICHUI;

c(OpMUPOBAHHOCTh ~YMEHMHM HCIIONB30BaThb XHWMHUYECKYIO CHUMBOJIUKY  JUId
coctaBiieHUs:  (oOpMya  BEIIECTB U  YpaBHEHUM  XHMHUYECKHUX  peakuui,
cucrematnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX
HEOpPraHMYECKUX BeUlecTB (YrapHblil ra3, yriIeKUCbli ra3, aMMuak, raiéHas u3BecTb,
HeraméHasi U3BeCTh, IUThEBAs COJA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHHUH OIpENEsATh BAJIEHTHOCTb W CTENEHb OKHUCIIEHUSA
XUMHUUYECKHX 3JIEMEHTOB B COEIUHEHUAX Pa3IMYHOIO COCTaBa, BUJ XUMUUECKOH CBSI3U
(KOBaJIeHTHasl, MOHHAs, MeTa/NIM4yecKas, BOJOPOAHAs) B COCAUHEHMSX, THI
KPUCTANINYECKON pEHETKM KOHKPETHOIO BellecTBa (aTOMHas, MOJIEKYJIspHasi,
MOHHAsl, METAJNINYECKasi), XapakTep Cpeibl B BOJHBIX PacTBOPax HEOPraHUYECKUX
COCIUHCHMIA,

c(OpMUPOBAHHOCTh YMEHHMM yCTaHaBIMBAaThb IPHUHAJJIEKHOCTb HEOPTaHMUYECKUX
BEIIECTB M0 MX COCTaBy K ONpEAeIEHHOMY KJIAcCy/TpyIie COeAMHEHUH (IpocTble
BEIIECTBA — META/UIbl M HEMETaJUIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(OTEepHbIE
TUAPOKCHIBI, COJIHN);

c(OPMHPOBAHHOCTh YMEHHUH pPACKPBIBATh CMBICI Mepuoauyeckoro 3akoHa J[. W.
MenzeneeBa U JAEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOLIYI0, OOBSCHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE AaTOMOB
XUMHYECKHX 3JeMeHTOB 1—4 mnepuonoB llepuonnyeckoil cuCTEMbl XMMHYECKUX
snementoB JI. M. MenaeneeBa, WCHONB3ysl MOHATHSA «S-, P-, O-3IEKTPOHHBIC
opOUTaANN», «IHEPreTUYEeCKUe YPOBHU», OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHYECKUX 3JEMEHTOB U HUX COEAMHEHHUH [0 MepuojaM U TIpylnaM
Ilepnonnueckoi cucTeMbl XMMUYECKUX 351eMeHTOB 1. 1. Menneneesa;
c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE
CBOICTBAa HEOPraHMYECKHX BEIIECTB  pPa3IMYHBIX KJIacCOB, MOATBEPXKIATh
CYILIECTBOBAaHME T'€HETUYECKOW CBSI3M MEXKJy HEOPraHMYECKHMHU BEILECTBAMHU C
MOMOUIBbIO YPaBHEHUI COOTBETCTBYIOLINX XMMHUECKHUX PEAKIIMA;
c(OPMHPOBAHHOCTh ~YMEHHS KJIACCU(PUIMPOBATh XMMHUYECKHE pEaKIUH 110
pa3MYHbIM TMpU3HAKaM (YHCIy M COCTaBy pPEAarupyrolIUuX BEIIECTB, TEIJIOBOMY
3 dexTy peaknuu, U3MEHEHUIO CTENeHEH OKHCICHHUS DJEMEHTOB, OOpPaTUMOCTH
peaKkuy, y4acTUIO KaTajau3aropa);

c(OpMHUPOBAHHOCTh YMEHUN COCTaBISATh YpaBHEHUS pPEAKIMH pa3IUYHBIX THUIIOB,
MOJIHBIE ¥ COKpAIEHHBIC YPaBHEHUS peakiii HOHHOro oOMeHa, YUUThIBasl YCIIOBHS,
IIPU KOTOPBIX ATH pEaKLUU UAYT JO KOHLA;




c(OpPMUPOBAHHOCTh YMEHU MTPOBOAUTH PEAKIINH, TIOJTBEPKIAIOIINE KaueCTBEHHBIH
COCTaB Pa3IMYHbIX HEOPIaHUYECKUX BEILIECTB, PACIIO3HABAThH OMBITHBIM ITyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;
c(hOpMUPOBAHHOCTh YMEHHH pacKpbIBaTh CYIIIHOCTh OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN IMOCPEICTBOM COCTABJICHUS 3JEKTPOHHOrO OanaHca
ATUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOM
PEaKIMU OT pa3IN4YHbIX (PAKTOPOB; XapaKTep CMELICHUS XUMHUYECKOTO PABHOBECHS B
3aBHCUMOCTH OT BHeIIHero Bo3aeiicteus (nmpunnu Jle [llarense);
c(OPMHPOBAHHOCTh YMEHHUU XapaKTEpU30BaTh XUMHUUECKUE MPOIIECCHI, JIeKAIINUEe B
OCHOBE IIPOMBIIUICHHOTO TOJyUYE€HUsI CEPHOM KHUCJIOThI, aMMHaKa, a TaKxKe
c(OpPMUPOBAHHOCTh ~ MpPEJCTaBICHUH 00 OOmMX HAy4YHBIX MPUHLUIAX U
HKOJIOTHUECKUX MPOOIeMaxX XUMHUECKOTO TPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN IPOBOAUTH BBIUMCICHHS C HUCIOJIb30BAHUEM MOHSTUS
«MaccoBasi JIOJII BEIIECTBA B pPAacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B TIpHU
XUMHUYCCKUX PCaKIHAX, MaCCbl BCHICCTBA WU 00béMa Ta3oB 110 HN3BCCTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O00BEMY OJHOrO M3 YYAaCTBYIOIIUX B PEAKIHH
BEIIECTB, TEIJIOBOro 3(deKkra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEIIIECTB, TPEBPAIICHUS H COXPAHEHHS SHEPTHH;

c(OpMUPOBAHHOCTh yMEHMI COONIOJIaTh TMpaBHJIa I[OJIB30BAHHUS XHUMHUYECKOM
nocynoil u jabopaTopHbIM O00OpYJOBaHMEM, a TakKe MpaBWiIa OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUUSIMH IO BBIIOJHEHUIO JTaOOPAaTOPHBIX
XUMHYECKHX OIIBITOB;

Cq)OpMHpOBaHHOCTI) YMCHI/H\/JI IUIAaHUPOBATH W BBINIOJIHATH XUMHAYECKUHU OKCIICPUMCHT
(paznmokeHue MEpPOKCHAa BOAOPOAA B NPHUCYTCTBUM KaTalu3aTopa, OIpeeeHHe
Cpelbl PAacTBOPOB BEIECTB C IOMOIIBI0 YHHBEPCAIHHOTO WHAMKATOPA, BIUSHUE
pa3nIuuHbIX (PaKTOPOB HA CKOPOCTh XUMUUYECKON PEAKIINH, peaKIIMi HOHHOTO 0OMEHa,
KaueCTBEHHBIE PEaKIUu Ha Ccynabpar-, KapOoHaT- W XJIOPUA-aHUOHBI, HA KaTHOH
aMMOHHUSI, pEIIEHUE DOKCIEPUMEHTAIBHBIX 3a7ad To TemMaMm «MeTamisl»y U
«Hemeramnbl») B COOTBETCTBHMM C IMpaBWIAMHU TEXHUKH O€30MaCHOCTU MpU
oOpallleHun C BelecTBaMU U J1abOpaTOPHBIM O00OPYAOBAaHUEM, NPEICTABISThH
pe3ynbTaThl XUMHYECKOTO JKCIIepUMEHTa B  (QopMe 3amuch  ypaBHEHH
COOTBETCTBYIOIIUX PEAKINil M HOPMYIHNPOBATH BHIBOBI HA OCHOBE 3TUX PE3YyJIbTaTOB;
cOpPMUPOBAHHOCTh ~ YMEHHMM  KPUTHYECKH  aHAJU3UPOBATh  XUMHUYECKYIO
UHPOpPMALIMIO, TMOJydaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CPEICTBa MacCOBOM
KOMMYHHUKaIK, UHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHUI COONIIO/IaTh MpPaBUiIa HKOJOTHUECKHU 11E€JIeCO00pa3HOro
IIOBCACHUA B 6I>ITy u Tp}UlOBOﬁ ACATCIIBHOCTU B LCIIAX COXPAaHCHHUA CBOCTO 31I0POBbA
U OKPYXKAroIeH MPUPOIHON Cpebl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBBIC
OpTraHU3MBI OTIPEICTIEHHBIX BEIECTB, MTOHUMAast cMbIca nokazaTens [1JIK, moscHats Ha
npuMepax CrocoObl YMEHBIIICHHS U MPEAOTBPAILICHUs] UX BPEIHOTO BO3IECHCTBUS HA
OpraHu3M YeJIOBEKa;

Ui O0yYaloluxcs C OrpaHHYEHHBIMH BO3MOJKHOCTSMHU 3/I0pPOBBS: YMEHHE
MNPUMCHATL 3HaHHA 00 OCHOBHBIX AOCTYIIHBIX ME€TOAAax IIO3HAHUA BEIICCTB U
XUMHWYECCKHUX ﬂBHeHHﬁ;

JUISL CJICTIBIX M CJIA00BUANINX OOYUYaIOIIUXCS: YMEHHE HCIOJIb30BaTh pelbedHO-
TOYCYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu XuMudeckux (GopMyiL.

MecTto yuebGHOTO
npeamera B
y4eOHOM TIIaHe

O611iee yKcio 4acoB, OTBEIEHHBIX I U3yUeHHs] XUMUHU, Ha 6a30BoM ypoBHE B 11 kiacce
cocraBnsieT 34 yaca (1 gac B Hezento).
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Paznen 1. Teopernueckue 0CHOBBI XUMHU

Crpoenue Tpenaxep "O06nako 3HaHMI".

aTOMOB. Xumus. 11 knacc, OO0

[lepuoanueckuii "®uzukon JIab -

3aKOH U https://oblakoz.ru/ POIII. -

1.1 [Tepuoauyeckas 3 0 0 https://resh.edu.ru/subject/29/11

cucrema DNEeKTPOHHBIN

XUMHUYECKUX oOpazoBarenbHbIi pecypc "

anemenToB J[. U. caam EI'D. -

Menneneena https://lecta.ru/ege/

Tpenaxep "O06nako 3HaHMIT".
Xummus. 11 ximacc, OO0
"®duzukon JIab -

Crpoenue

— https://oblakoz.ru/ PB_HJ. -

1.2 4 0 0 https://resh.edu.ru/subject/29/11

MHoroo6pa3ue -

BeIIECTB DNEeKTPOHHBIN )
oOpa3zoBaTenbHbIi pecypc "
caaMm EI'O. -
https://lecta.ru/ege/

Tpenaxep "O0naxo 3HaHUH".
Xumus. 11 knacc, OO0
"®uzukon JIab -

T — https://oblakoz.ru/ POIII. -

13 6 1 1 https://resh.edu.ru/subject/29/11

peakiuu "
ONEeKTPOHHBIN
oOpa3zoBaTenbHbIil pecypc "5
caam EI'D. -
https://lecta.ru/ege/

Wroro mo paszneny 13

Pa3nea 2. Heopranuyeckasi Xumust
Tpenaxep "OO0nako 3HaHMHA".
Xnmus. 11 kmace, OO0
"®uzukon JIab -
https://oblakoz.ru/ POIII. -

2.1 Mertasmisl 6 0 1 https://resh.edu.ru/subject/29/11
OIEeKTPOHHBIN
oOpa3zoBaTenbHbIi pecypc "
cmam EI'D. -
https://lecta.ru/ege/

29 HeeTauint 9 1 1 Tpenaxep "OO6nako 3HaHUHA".

Xumus. 11 knacc, OO0
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"duzukon J1ao -
https://oblakoz.ru/ POIII. -
https://resh.edu.ru/subject/29/11
ONEKTPOHHBIN
oOpa3oBaTenbHbIN pecype "5
caam EI'D. -
https://lecta.ru/ege/

Tpenaxep "Obnako 3HaHUK".
Xumus. 11 xknacec, OO0
"®duzukon Jlao -

CBs13p

T — https://oblakoz.ru/ PB_HI. -

2.3 2 https://resh.edu.ru/subject/29/11

1 OpPraHUYECKHUX -

BEIIECTB DIIEeKTPOHHBIN )
obpasoBarenbHbIN pecypc "
coam EI'D. -
https://lecta.ru/ege/

Utoro no pazneny 17

Pa3nen 3. XuMus u :KU3Hb
Tpenaxep "O06nako 3HaHMIA".
Xummus. 11 ximacc, OO0
"duzukon Jlao -
https://oblakoz.ru/ POIII. -

3.1 XuMHS U )KU3Hb 4 https://resh.edu.ru/subject/29/11

DNEeKTPOHHBIN
oOpa3oBaTenbHbIi pecypc "5
coam EI'O. -
https://lecta.ru/ege/

Uroro no pazneny 4

OBHIEE KOJIMYECTBO
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