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INOACHUTEJIBHASA 3AIIMCKA
1.1. UndopmannoHHbIe MaTepHAIbI

OcHoBaHHMeM /JI TMPOCKTHPOBAHUS W pealu3aliil OOIIEepa3BUBAIONIEH MPOrpaMMBbI
«O3amayeHHasi XUMHSD CIY>KUT TEepeyeHb CIEeIyIONIMX HOPMATUBHBIX IPABOBBIX AKTOB U
rOCyIapCTBEHHBIX MPOTPAMMHBIX IOKYMEHTOB:

- ®enepanbHbiM 3akOHOM OT 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoit
Oenepauuny;

- IIpukaza MunucrepctBa npocsemenus PO ot 22.03.2021 Ne 115 «O06 yTBepkaeHun

[Mopsinka opraHuM3alMu W OCYIIECTBICHHUS OOpa30BaTENbHOW IEATENLHOCTH IO OCHOBHBIM

0011e00pa3oBaTebHBIM MMPOTpaMMaM — 00pa30BaTEIbHBIM MPOrpaMMaM HAYaJIbHOTO OOIIIETO,

OCHOBHOTO OOIIETO U CPEAHEr0 O0IIEro 00pa3oBaHM»;

- IIpukaza MwunoOpHayku Poccum ot 17.05.2012 No 413 «O06 yTBepxaeHUU
denepanbHOTO  TOCYJapCTBEHHOTO  00pa3oBaTENBHOTO  CTaHIAPTa  CPEAHEro  OOIIero
oOpazoBaHus» (C UBMEHEHUSIMHU U JOTIOJTHEHUSIMU );

- IloctanoBnenust ['1aBHOrO rocyIapcTBEHHOro caHurapHoro Bpada P® ot 28.09.2020

No28 «O06 yrBepxkaenun  canmtapHbix mpaBuwn  CIT 2.4.3648-20  «CanuTtapHOo-

AMUJAEMUOJIOTHYECKHE TpPeOOBaHMUS K OpraHU3aIlUsM BOCIHUTAHUS W OOYYCHHs, OTHbIXa U

03/I0pPOBJICHUS I€TEH U MOJOJCKU»;

- Ilpukaza MunuctepctBa npocenienuss P® ot 20.05.2020 Ne 254 «O06 yTBepkaeHUU
denepanbHOro MepevHs Y4YeOHHMKOB, PEKOMEHAYEMBIX K HCIOJB30BAaHUIO TMPU pealu3aluu
UMEIOIINX TOCYAAPCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEIbHBIX MPOTPAMM HAYATBHOTO OOIIETO,
OCHOBHOTO OOIIEr0 M CpeaHEero oO0Iero oOpa3oBaHHsS OpPTraHU3AMSAMH, OCYIIECCTBIISIOIIMMHI
00pa30BaTENbHYIO ICATETHHOCTEY (C M3MEHEHUSIMH H JTOTIOJTHCHUSIMU )

U JpyruX HOPMAaTUBHO — TMPABOBBIX AaKTOB, HE MPOTHBOPEYALINX JACHCTBYIOLIEMY
3aKOHOJATeIbCTBY B chepe oOpa3oBaHusl.

[IporpamMma pa3pabaThiBaeTCs U YTBEPKAACTCA UIKOJIOM CAMOCTOATEIBHO C Y4YETOM
KaJ[pOBOTO TOTEHIANIA U MAaTePUATHHO-TEXHUIECKUX YCIIOBUH.

1.2. HamnpapjileHHOCTb TIPOrpaMMbl ecTeCTBeHHOHay4Has. [IpenHasnauena st
JIOTIOJTHUTEIHPHOTO U3YyYEHUs XUMHH, KaK Ha 0a30BOM, TaK U Ha MPOQHILHOM YPOBHE.

1.3. AKTYaJIbHOCTH NMPOrPaMMBbI
AKTYanbHOCTh MPOTPAMMBI COCTOUT B TOM, YTO OOYYaIOIIUMCS MPEAOCTABISICTCS BOZMOKHOCTh

MOTIOJTHUTh 3HAHUS, MPUOOPECTH U 3aKPENUTh HAaBBIKU PEIICHUS TEOPETUYECKUX M, YTO OCOOEHHO
BaXHO, IPAKTHYECKUX 33124 IO XUMHH.

3aHATHST B OOBEIMHEHWM JOIOJHHUTEIBHOTO OOpa3oBaHMS — 3TO cpena, obOecreduBaromias
KOM(MOpPTHBIE  TICUXOJIOTMYECKHWE  YCIOBHS I  HHIWBUIYaTbHOTO  PAa3BUTHUS,  PACKPBITHS
MHTEJJIEKTYaJIbHO-TBOPUYECKOTO MOTEHIMAla, COLUATbHO-KYJIBTYPHOHN a/lanTali.

Pemenne 3amad 3aHUMaeT B XHMMHYECKOM OOpa30BaHUM BaXKHOE MECTO. OTO OJIUH U3
BOKHEUIITUX MPUEMOB OOYyUYEHUS, TIOCPEACTBOM KOTOPOTO oOecreunBaeTcst Oojiee TiryboKoe U MOJTHOe
YCBOCHHE Y4YeOHOTrO Marepualia W BbIpa0ATHIBACTCS YMEHHE CaMOCTOSTENILHOTO OCMBICTICHHS U
MPUMEHEHUs TPUOOPETEHHBIX 3HAHUIA.

[Mporpamma «O3amadeHHass XUMUS» HMEET MPOPECCHOHAIBHYIO HAIMPABICHHOCTh. YUYEHUKY,
n30paBIIeMy XMMHUYECKYIO CHEeMaIbHOCTh, OHA MOMOXKET OBJIAJIETh B COBEPIICHCTBE HEOOXOIMMBIMU
npreMaMd yMCTBEHHON JEATEIhHOCTH, Pa3BUTh TBOPUYECKOE MbIIUIEHUE. J[Isi TeX, KTO CMOXET
OBJIAJIETh COJEpKaHUEM JAaHHOM NporpaMMbl, pelleHue 3agad He OyJeT BBI3bIBaTh OCOOBIX
TpyaHoctel. [Iporiece pemieHus: CTaHeT yBIEKATeIbHBIM U OYJIET MPUHOCUTH YIOBJIETBOPEHHUE.

HeoOxonumMocTh NmosiBIeHNs JAaHHOTO Kypca BO3HUKIIA B CBSA3H C TEM, YTO I MHOTUX YYallluXCsl
Cepbe3HON MPOOIEMON SIBISIETCS pa3phiB MEXKIY TPEOOBAHUSIMH BY30B U PEATHbHBIMU BO3ZMOKHOCTSIMU
BBIITYCKHUKOB OOJIBITMHCTBA IIKOJI, KOTOPBIA CTaBUT Mepe MOJIOIbIMU JIOAbMH TPYIHOMPEOI0TUMBIiHA
Oapbep Ha MyTH K BBIOpaHHOH npodeccui.



1.4. OTau4uTeIbHbIE 0CO0CHHOCTH NPOTrPAMMBI
OOyyeHue uepe3 OMBIT M COTPYIHUYECTBO C Y4YETOM HMHIWBUIYAIbHBIX OCOOEHHOCTEH H
noTpebHOCTeH yuammxcs. JIMUHOCTHO - NeATENbHOCTHBIA U CyOBEKT — CyOBEKTUBHBIN MOIXOM
(6ombIIEE BHUMAHUE K IMIHOCTH YYAIIIETOCH ).

@opmbl  paboOThI:  JEKIMHM, CEMHUHApBI, AMCKYCCHM, OTYET O  BbIIOJIHEHUH
MHAUBUAYAIBHOTO 33J1aHUs, OTYET MO pe3yJIbTaTaM «IIOMCKOBOI» paboThl HAa 00pa30BaTENbHBIX
canTtax B IHTepHEeTE 110 YKa3aHHOU TEMeE.

OcHoBHast (QYHKIMS YYHUTEIs] COCTOUT B «COMPOBOXKJIECHUW» Y4YAIEroCs B €ro
[I03HABATEJIHOM 1€ATENbHOCTH, KOPPEKIMY paHee MOTyYeHHbIX ydaummucs 3Y H.

1.5. Agpecar nporpamMmbIl

[TporpamMma mpenHazHadeHa st ooydarommxcs 8 kmaccoB (14-15 mer). HabGop nmereit B
TpyIIbl  CBOOOAHBINA, 0€3 TmpeapsBICHUN TpeOOBaHWH K YPOBHIO MOATOTOBIICHHOCTH
oOyyaromuxcs. [ TaBHBIM KpUTepueM OTOOpa y4amiuxcsi B TPYIIIBI SBISETCS KelaHue peOeHKa
MPUOOPECTH HABBIKM DPELICHHUS TEOPETUUYECKUX 3ajay, BBINOJIHEHHUS MPaKTUYECKUX paboT Mo
OIIPE/IETICHUIO BEIIECTB.

1.6. Cpoxk ocBoeHMsI MPOTrPaAMMbI

[TpomomkUTEeNbHOCTD peanu3auuu nporpamMmbl 1 rox (34 yueOuwix Henmenu). Beero 34
yaca. U3 pacuera 1 yac B Hezento.

1.7. ®opma o0y4eHus

OOyueHnue yepe3 OMBIT U COTPYAHUYECTBO C YUETOM HMHIUBUIYaJbHBIX OCOOEHHOCTEH U
noTpedHOCTeH yuammxcs. JINYHOCTHO - NeATENbHOCTHBIA U CyOBEKT — CyOBEKTUBHBIN TOIXOM
(6ombIIEE BHUMAHWE K IMIHOCTH YYAIIIETOCH ).

@opmbl  paboOTBI:  JEKIMHM, CEMHUHAPBI, AMCKYCCHM, OTYET O  BbIIOJIHEHUH
MHAUBUAYAIBHOTO 331aHUs, OTYET MO Pe3yJIbTaTaM «IIOMCKOBOI» paboThl HAa 00pa30BaTENbHbBIX
canTtax B IHTepHEeTE 110 YKa3aHHOU TEMe.

1.8. Pe:xxum 3ansaTHI
3aHATUS TPOBOJATCA B O4HOM rpymnmoBoil ¢opme (10-15 yenmoBek) 1 pa3 B Hexedmto.
[IponoimkutenbHOCTh 3aHATUN — 40 MUHYT.
1.9. Illeas 1 3a1a4u MporpaMmbl
Leas nporpamMmbl — pa3BUTHE WHTEUIEKTYAJIbBHOIO M TBOPYECKOro IOTEHIMana JeTeld Ha
OocHOBe ()OPMHUPOBAHUS OMNEPAIMOHHBIX CIHOCOOOB YMCTBEHHBIX JICHCTBHH 10  PELICHHIO
TEOPETUYECKHUX U MPAKTUYECKUX 3a/1a4 B 00JIaCTH XUMHUHU.
3agaum nporpamMmel.
Obpazosamenvhvie:
1) dopmupoBaHue yMEHHI U 3HAHUN TIPU PEIIEHUN OCHOBHBIX TUIIOB 33/]a4 MO XHUMUHU;
2) ¢dopmupoBaHHEe TNPAKTUYECKUX YMEHHM MpU PELIICHUH SKCIEPUMEHTAIBHBIX 3a]ady Ha
pacro3HaBaHUE BELLECTB;
3) nmoBTOpEHUE, 3aKpEeIyIeHNe OCHOBHBIX MOHATUH, 3aKOHOB, TEOPUH, a TaKXKe HAyUHBIX (PaKTOB,
00pa3yIoIINX XUMHUECKYIO HAYKY.
Bocnumamenvnuuie:
1) co3gaHue meNaroruuyecKkux CUTYalMid YCHEIIHOCTH JUIsl TOBBIMIEHUS COOCTBEHHOM
CaMOOILICHKH U CTaTyca y4alluxcs B Ia3ax CBEPCTHUKOB, MIEJarOroB U pOAUTEIIEH;
2) ¢opmupoBaHHE NO3HABATEIBHBIX CIHOCOOHOCTEH B COOTBETCTBUU C JIOTUKOW pa3BUTHUS
XMMHYECKOW HAYKHU;
3) coxpeiicTBHE B MPOGOPHUEHTAIMH IKOJIHHUKOB.
Pazeusarowue:
1) pa3BuBaTh y HIKOJILHUKA YMEHHUE BBIJEIATH [NIABHOE, CYIIECTBEHHOE B U3yUYEHHOM MaTepuale,
CpaBHHMBAaTh, 000011aTh U3yUEHHBIE (DAKTHI, IOTUYECKHU U3JaraTh CBOM MBICIIU IIPU PEILICHUH 3ajay;
2) pa3BUBaTh CaMOCTOSITEILHOCTh, YMEHHE IIPEOIOJIEBATh TPYIHOCTH B YUEHHUU;
3) pa3BuUBaTh OSMOIMHM Yy4YalIUXCS, CO3/aBasg OMOLMOHAIbHbIE CUTyallUd yJIUBICHHUS,
3aHMMATEIbHOCTH, 1APaJ0KCAIbHOCTH;
4) pa3BuBaThb MPAKTUYECKUE YMEHUSA YYAIIUXCS TPU  BBINOJHEHUHM MPAKTUYECKUX
HKCIIEPUMEHTAIbHBIX 3a/1a4.



II. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTUK ITPOT'PAMMBbI

2.1. O0beM nporpaMmbl

OO6yuenue paccuntano Ha 1 romx — (1 pa3 B Henmemto — 34 yaca). 3a oUH TOJ OOy4YEHUS
oOyyaromuecsi mojiyyaT 3JIeMEHTapHOe O00pa3oBaHME Ha OCHOBE CIICIUAIBHO OIpPEeNeHHBIX
0a30BbIX 3HAHUI, YMEHUH, HAaBBIKOB M TOKa3aTeliel JMYHOCTHO-KYJIBTYPHOTO U TBOPYECKOTO
poCTa, BaXKHBIX JJIs1 JAIbHEHIIETO pa3BUTHS MOAPOCTKA.

2.2. Conep:xaHue mMporpamMmmbl

BBoaunoe 3ansitue. MTHCTpyKTaX Mo TexHHKe Oe3omacHocTH. Temaruka 3aHsTHil. B3anMOCBsI3b
HEOPraHWYECKOW XUMHUU ¢ OpraHndeckoi. OpraHuuecKue BEIIECTBA.

[IpakTuueckas yactb: cemuHap «KuBasi 1 He:)KUBasi IPUPOAAY.

Tema «HaxoxkneHue MoJIeKYJIsIpHO (GoOpMYJIbI OpPraHu4eckoro BemecTBa». CriocoOb!
HAXOXKJICHUS MOJEKYISIpHOH (opMynbl BemecTBa: MO MAacCOBBIM JOJSM BXOJISIIMX B HETO
XUMHYECKHX 3JIEMEHTOB; MO OTHOCHUTEIbHOM IUIOTHOCTH JAHHOTO Tra3000pa3HOro BEIIeCTBa IO
KaKoMYy-JI0O0 Tra3y u Macce (00beMy, KOJTMYECTBY BEIIECTBA) MPOAYKTOB CTOPAHUSI.

[IpakTiyeckasl yacTh: peLIeHHE 3a/ad Ha HaxOXKIACHHE MOJIEKYJISIpHOI (OopMyJibl BellecTBa.
CocraBieHue 3a7ad caMOCTOSITENIFHO U y4yacTue B KOHKypce «O3anmaup apyral». OTOop MHTEpEeCHBIX
3ajgau Uit coopHuka «O3agaueHHast XUMUs U1 FOHBIX XUMHKOBY.

Tema «Pemenue 3aJa4 N0 XMMH4YECKHMM YPABHEHHSIM C Y4YacTHEM OPraHHYeCcKHX
BeulecTB». OCOOEHHOCTH MPOTEKAHMSI XUMUYECKUX PEAKIMI C ydacTHEM OPraHUYECKUX BEIECTB.

[TpakTHdeckast 4acTh: pelIeHHE 3a7ad Ha HaXOXKJIEHHWE MAacChl, KOJIMYeCTBa BEIIECTBa, 00beMa
MIPOAYKTOB pEaKIMU MO Macce, KOJIMYECTBY BELIECTBAa, 00bEMY MCXOJHBIX BEIIECTB; HA HAXOXKICHUE
MacChl MPOJYKTOB PEAKINH, €CIIM M3BECTHBI MAaCChl BCEX MCXOJHBIX BEIIECTB (3aa4 Ha U30BITOK);
HaX0XJIeHWEe Macchl WIK 00beMa MPOIYyKTOB PEaKIMH MO M3BECTHONW Macce UiIu 00beMy MCXOIHOTO
BELIECTBA, COIEPIKALIETO IIPUMECH.

[loaroroBka yuammmucs IUAAKTUYECKOTO MaTepualia; ydacTHe B IIKOJBbHOM U TOPOACKOM
OJIMMITHA/IAX; COCTABIICHHUE 3a/IaHU TI0O XUMUH ISl HHTEJUIEKTYaJIbHOTO MapadoHa.

Tema «I'eHeTHYecKasi CBSI3b MeEKAY OCHOBHBIMM KJIACCAMHM OPraHMYeCKHUX COeIMHEHUI.
I'eHeTnyeckasi CBSI3b OPraHUYeCcKMX W HEOPraHMYecKUX BemecTB». OCHOBHBIE KJIACCHI
OpPraHMYECKUX COeAMHEHUN. XUMHUYECKHUEe CBOMCTBA U OCHOBHBIE CIIOCOOBI MOJYYEHUS OPTraHUYECKUX
BeniecTB. OCHOBHBIE CIIOCOOBI IIEpexo/1a OJTHOTO Kiiacca K apyromy. IlyTu nmepexoaa OT OpraHMueCKuX
BEIIECTB K HEOPTaHUYECKUM.

[IpakTuueckass YacTh: peHIEHHE 3a/Jady Ha I[ENOYKH MPEeBpAllleHU; HKCIEPUMEHTAIbHOE
OCYIIECTBJIEHUE  OTHAEIbHBIX (pParMeHTOB LIEMOYEK IMPEBpAIICHUN; COCTaBICHHE IIEMOYeK
NpeBpallieHni U OOCYXJIEHHE PAIMOHAIBHBIX CIIOCOOOB MEpexoAa OT OJHOr0 Kilacca BELIECTB K
JIpyromy.

Tema «OKHCIUTETbHO-BOCCTAHOBUTENbHBIE Ppeakium». OCOOEHHOCTH  OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIMI C ydacTHeM OpraHM4ecKuX BemlecTB. PaccTaHoBka KOA(p(UIIMEHTOB B
HUX METOJIaMH DJIEKTPOHHOTO OallaHCa U MOJTyPEaKIIHiA.

[IpakThyeckas 4acTb: paccTaHOBKAa KO3(PQPHUIIMEHTOB B YPaBHEHMSX pEAaKUUA C ydacTHEM
OpPraHMYECKUX BEILECTB; COCTABIECHUE YPABHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

OdopmiieHre TUIaKTHYECKOTO MaTepuala (KapTOUKH C 3aJaHUsIMH ), COCTaBJIICHHE KPOCCBOPIOB.

Tema «KadyecTBeHHbIE peakuuu HA OpraHuveckKHe BellecTBa». KauecTBeHHbIE peakiuy Ha
aJIKaHbl, HEMPEeIeIbHbIE YTIEBOIOPO/IbI, OTHOATOMHBIE MpeIeIbHbIE CIUPTHI, MHOTOATOMHbBIE CITUPTHI,
(eHONBI, aNbJerubl, KapOOHOBBIE KHUCIOTHI (OCOOEHHOCTh MYPaBBUHOW KHCIIOTHI), OCNKH, KHUPHI,
YTJIEBO/BI.

[IpakTuueckass 4acTh: pelICHHE 3KCIEPUMEHTAIbHBIX 3a7ady Ha OINPEJCICHHE OpPraHu4YEeCKUX
BELIECTB B PACTBOPE; MOJIydeHUE MbLIa B JlabopaTopuu. Pa3paboTka mporpaMMbl U ydacTue B Beuepe
3aHUMATENBHON XUMUH.

Tema «Crtpoenue aroma, nmepuoaumveckuii 3akon JI. U. MenaeseeBay». DJIEKTPOHHbIE H
rpaduueckue GOpMyIIbl aTOMOB M HOHOB, HAXOSIIIUXCS B OOJIBIIUX U MAJIBIX MTEPHOAX.

[IpakTHyeckasi 4acTh: HamucaHHe SJIEKTPOHHBIX U rpaduueckux (OpMysl aTOMOB M HOHOB;
cemuHap «OT HaTpUs 10 aproHa» (MHTEpeCHbIe (PAKTHI O XUMHUYECKUX HJIEMEHTaX).



Tema «XuMuveckass KUHHETHKA M KATAJIN3. XUMHYECKOe PaBHOBeCUEe». DHEPrusl aKTUBALIUU.
[TpaBuno Bant-T'odda. Karanuzarop. 3akon nerictByromux macc. CKOPOCTh XMMHUYECKOW PEaKIIUH.
Koncranra ckopoctu peakuuu. Cwmemenue xumudeckoro pasHoBecus. I[Ipunnun Jlelllatense.
KoncranTa paBHOBecHs.

IIpakTHueckasl 4acTh: pelIeHHE 3a/ad Ha ONpEACIIEHUE CKOPOCTH PEAKIMM; Ha OIpEAciIeHHUE
KOHCTaHTbl PABHOBECHUS; HA CMEIIEHHE XMMHMYECKOTO PABHOBECHUS IMPU H3MEHEHHHM TEMIIEpaTyphl,
JIaBJICHUs, KOHLIEHTpAalMi BELIECTB, ACHCTBUU KaTajau3aTopa; BBIMNOJHEHUE HKCIEPUMEHTAIbHOMN
paboThl, JOKa3bIBAIOIIEW, YTO BIMSHHE PpA3IUYHBIX YCJIOBUH CHOCOOHO U3MEHATh TEUYECHHE
XMMHYECKON PEaKIUU.

Tema «PactBopb». [loBTOpeHME: BUIBI KOHIICHTPAUKA (TIPOIIEHTHAS M MOJISIpHAS ); TIEPEXO] OT
OJIHOTO BHJAa KOHIEHTpauuu K JpyroMmy. CmemmBaHue pacTBopoB. Meton kpecta. IIpumenenue
pacTBOpoB B ObITy. [IprMeHeHne pacueToB KOHIIEHTPAIMil paCTBOPOB B KU3HHU.

IIpakTHyeckasl 4acTh: pElIEHUE 3a7ad HAa CMEIIMBAHHUE PACTBOPOB; IEPEXOJ] OT OJHOTO BUAA
KOHIIEHTpAluil K APYyroMmy; BBIMOJIHEHHE SKCIEPUMEHTAIbHON paboThl MO MPUTOTOBIEHUIO Paccoia,
CHpOIIa U IPYTUX PACTBOPOB OINPEACICHHON KOHLIEHTPALMH ISl UCTIOJIb30BAHMS HA YPOKAX XUMMUH.

Tema «IIpoMbllLIeHHOE MOJy4YeHHEe BAaKHEHMIIMX HEOPraHu4Yeckux BemiecTB». CUHTE3
ammuaka. [Ipor3BOICTBO CEpHON KUCIOTH KOHTAKTHBIM CIIOCOOOM.

[IpakTnueckass 4acTh: peuleHHWE 3aJad  HAa  TUIWYHBIE TEXHOJIOTMYECKHE  MPUEMBI
MPOMBINIICHHOTO TONMYYCHHSI aMMHUaKka W CepHOM KHUCIOThl. COOOIICHHS y4YaluXcs O BaKHEHIIHX
XUMUYECKHUX ITPOU3BOACTBAX.

Tema «Metamab». Metamuel I, 11, III rpynn raaBHbIX moarpynm. Metaisl mMOOOYHBIX
noarpynn. x ¢pusndeckue 1 XuMHUUECKHE CBONCTBA, CIIOCOOBI MOJTy4YeHHUs], IPUMEHEHUE.

[TpakTHdeckast 4acTh: pelIeHUE 3a/1a4; BBIITOJHEHUE dKCIIEPUMEHTAITBLHOU PabOThl HA OCHOBHBIC
cBoiicTBa MeTaioB. CocTaBlieHHE U PEIaKTUPOBAHUE 3a/1a4 Jisi COOpHHUKA.

Tema «Hemetanab». Hemeramnet IV, V, VI, VII rpynn rnaBasix noarpynm. Ux ¢pusnueckue u
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTy4yeHus1, mpuMeHeHrue. OCHOBHBIE COeIMHEHUSI.

[TpakTHdeckast 4acTh: pelIeHUE 3a/1a4; BBIITOJHEHUE SKCIIEPUMEHTAIBLHOU PabOThHl HA OCHOBHBIC
cBoiicTBa HeMeTauoB. CocTaBlieHHE U PEIaKTUPOBAHKE 3a/1a4 17151 COOpHHUKA.

O000menue. O0o0IIEHNE U 3aKpEIUICHNE U3yYeHHOTo Marepuaia. KoMOMHUpOBaHHbBIE 3a1a4K
110 HEOPTaHMYECKOW U opraHnyeckoi xumuu. TecroBbie 3aganusd. [lonrotoBka k EI'D.

[TpakTHdeckast 4acTh: pelieHrne KOMOMHUPOBAHHBIX 3a71a4 TI0 OPTaHUYECKOW M HEOPTaHUYECKOM
XUMHH; BBINOJIHEHHWE TECTOBBIX 3a/laHui; paboTa Ha KOMIIbIOTEpaxX IO BBIMOJHEHHIO TECTOBBIX
3amaHdi; noaroroska K EI'D; cocraBienue ampboma 3amad «O3amaueHHas xumusy. CocTaBieHHE
SKCIIEPUMEHTAJIBHBIX 33/1a4, UX BBINOJIHEHUE U 3auuTa. CMOTp 3HaAHUM.

Hrorosoe 3ansaTue. OOCyXKAeHUE PE3yIbTaTOB 3aHATUN IO IPOTrPaMMe 3a MPOLIEIIINN TO/I.

2.3. [liianupyemMblie pe3yabTaThl 0CBOCHUS MPOTrPaMMBbI

[To oxoHYaHWU W3yUYEHUS MPOTPAMMbl IIKOJHHUKK OYAYT YMETh MPUMEHSTh TEOPETUYECCKHUE
3HaHUSl TpPU pElIeHWH 3a/ay; pellaTh 33Jadyd OCHOBHBIMHU CIIOCOOAMH W METOJAaMHU; COCTaBIAThH
KOMOMHHMPOBAHHBIE 3aJauyd C yYaCTHEM OPTraHWYeCKUX W HEOPraHUYECKHX BEIIECTB; BBITIOIHATH
pa3iuyHble BHJIBI OKCIEPUMEHTANBHBIX 3a7lady; HAXOAUTh palMOHAJIBHBIA CHOCOO pelieHus
OTIpeICTIEHHON 3a/layil U TPAMOTHO €€ OQOopMIISITh, a TakKe padoTaTh C TECTOBBIMU 3aJaHUSIMH II0
KHHATaM U C UCIOJIb30BaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTHUH.

O:xuagaemble pe3yabTathl. [lociie mpoxoxaeHus: mporpaMMel oOyJaromue oyayT:

* 110 meme «Haxoorcoenue monekynapHou oopmynsl OpeanuuecKo2o 6ewecmseay:

1) 3Hams 06 0COOEHHOCTSX CTPOCHHS OPTaHUYECKUX BEUIECTB, UX MHOTO0Opa3nuy U CBOMCTBAX;

2) ymemp HAXOOUTh MOJIEKYJSIPHYIO (POPMYJy OPraHUYECKOTO BEILIECTBA MO MACCOBBIM JIOJISIM
BXO/SIIIMX B HEr0 XMMUYECKHUX 3JIEMEHTOB, IO Macce (00beMy, KOJMUYECTBY BEIIECTBA) MPOJYKTOB
CrOpaHUs U OTHOCUTENLHOM IJIOTHOCTH €ro MapoB MO KaKOMY-JIH00 IPyroMy rasy;

* 110 meme «Pewenue 3a0ay no XuMuiecKum ypagHeHUsM € Y4acmuem OpeaHuyecKux 6eujecmey.

1) 3mams 0coO0EHHOCTH XUMHUYECKUX MPOIIECCOB C YYAaCTHEM OpPTraHMYECKHUX BEIIECTB;

2) ymemp IPOU3BOAUTDH PACUEThI 10 XMMUUYECKOMY YPaBHEHHIO; COCTABIIATDH 337aull C y4YaCTHEM
OpPraHMYECKUX BEIECTB HAa HaXOXKJIEHHE MAacChl, 00beMa, KOJIMYECTBA BEIECTBA MPOJIYKTa pEaKiuu
WJIA UCXOJTHOTO BEIIECTBA, HA IPUMECH, BBIXO MMPOAYKTA, U30BITOK OJJHOIO M3 UCXOHBIX BEIIECTB;



* 110 meme «l enemuueckasn c6a3b MeHcOy OCHOBHbIMU KIACCAMU OP2AHUYECKUX COeOUHEHUII.
TI'enemuueckas c6s3b Op2aHU4eCKUX U HEOP2AHUYECKUX BEUYeCmB):

1) 3name XuMuUecKue CBOMCTBA U CIIOCOOBI TOIYYEHUS! OPraHMYECKUX BEIIECTB;

2) ymemp pemiaTb U COCTABJIATH LIETIOYKH MPEBPALICHUM C y4acTHEeM OpPraHMYECKUX BEIECTB;
pemath pasIUyYHBIE BHJBI 33734 MO IIETIOYKaM MPEBPAIICHUH C HCHOJIb30BAHUEM OPTaHUYECKUX
BEIIECTB; YMETh pellaTh U COCTaBJIATH 3aJaud IO LIETI0YKaM MpeBpaIleHuid, KOTOpble YKa3bIBAIOT Ha
B3aMMOCBSI3b HEOPIaHUYECKUX BEIIECTB C OPraHUUECKUMH;

* 110 m e M e « OKUCIUmenbHo-80CCMAaHOBUMENbHbLE PEAKYUUY !

Ymems paccraBisaTh KOA(POUIMEHTHI B ypaBHEHUSAX OKHUCIMTEIbHO-BOCCTAHOBHTEIBHBIX
peaknuii ¢ y4yacTHeM OpraHMYecKMX BEIIECTB METOJOM OJJIEKTPOHHOIO OajlaHca ¥ METOAO0M
MOJYyPEaKIU; COCTABIISATh YPABHEHUS! OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHii;

* 110 meme «Kauecmeennvie peakyuu Ha opeanuyecKue 8euiecmseay:

1) 3name TexHUKY O0€30MacCHOCTH MpH paboTe ¢ OPraHMYECKUMH BEIIECTBAMM; PEAareHThl H
METO/IbI IPOBE/ICHNUSI KAYECTBEHHBIX PEaKLUil Ha pa3IU4Hble OPraHuYeCcKre BEIeCTBa;

2) ymemps TIpOAETHIBATH KAUECTBEHHbIE PEAKIMU; IPUMEHSATh MOJTyUYeHHbIE 3HAHUS TIPU PELICHUN
U COCTaBJICHUU SKCHEPUMEHTANbHBIX 3aJlad Ha OIpe/eleHHe OpPraHMYECKHUX BEIEeCTB B PacTBOPE;
paboTaTh ¢ XMMUYECKMMHU BEIIECTBAMH U XUMHUUECKUM 000PYAOBAaHHEM.

Kpome BbllienepedrcieHHOr0 IIKOJIbHUKH Y4aTCsl YYUTBCS, Y HUX pacIIUpsieTcsl Kpyrosop,
MOBBIIIAETCS YPOBEHb WHTEIUICKTA.

* o meme « Cmpoerue amoma, nepuoouueckuil 3axkou /[. 1. Menoeneesa»:

1) 3nams crpoenue aToma;

2) ymemp, WCHONB3Yysl TMEPUOJUYECKYIO CHUCTEMY OJJIEMEHTOB, H300pa)kaTb JJIEKTPOHHBIE U
rpadudeckre GopMyIbl aTOMOB M HOHOB 3JIEMEHTOB;

* 110 meme «Xumudeckas KUHemuKa u Kamanus. Xumuieckoe pagHogecue:

1) 3name OCHOBHBIE TPUHIUIIBI TPOTEKAHUS XUMHUECKUX PEAKLINH;

2) ymemp TPOU3BOIUTH PacueThl U COCTABJIATH 3a/1a4ll HA ONpeeNieHHe CKOPOCTH XUMUYECKOM
peaKIMy, KOHCTaHThl PAaBHOBECHUS; NMPOTHO3UPOBATh TEUECHHE XMMHUYECKUX PEAKLUUH MpH U3MEHEHUHU
TEMIEpaTypbl, TaBICHUsI, KOHIEHTPAlUN BEIIEeCTB, ACHCTBUM KaTaau3aTopa; MPOBOAUTH XUMUYECKUE
HKCIIEPUMEHTHI;

* 110 meme «Pacmeopwiy:

YMemb TIPOU3BOJMTH PACUETHI HA ONpe/eNieHHe KOHIIEHTPAIUi MPH CMEIIMBAHUH PACTBOPOB; C
MOMOUIbIO PA3IUYHBIX PACYETOB MEPEXOIUTH OT OJHOTO BHUJAA KOHIEHTpAIMM K APYyromy; TOTOBHUTH
pacTBOPHI 3aJaHHOI KOHIIEHTPALIUH;

* 110 meme «lIpomvliunennoe nonyuerue 8aHCHeUUUX HeOP2AHUYECKUX BEUIeCTNBN:

1) 3name TPOMBINIUICHHBIE CHOCOOBI MOJYYEHHS aMMMaKa, CEpHOW KHCIIOTHI; O Ba)KHEHIIUX
XUMHUYecKHX 3aBojax B Poccum m YensOunckol 00iacTu; O BIUSHUM XMMHYECKUX MPOU3BOJCTB Ha
HKOJIOTHUECKYI0 00CTaHOBKY MECTHOCTH;

2) ymemp pemiaTb M COCTaBIATh 33JaYyd 1O TUIWYHBIM TEXHOJOTMYECKUM TIpUEMaM
MPOMBIIIJICHHOTO MOJTyYeHHsI aMMHUaKa 1 CEPHOU KHUCIIOTHI;

* 110 meme «MemannoLy:

1) 3name OCHOBHBIE CBOMCTBA M CITIOCOOBI MOJTyUEHHSI METAJIIIOB;

2) ymemp TIPUMEHSTH TOJY4YEHHbIE 3HAHUSA TNPU PELIEHUH 3a7ad Ha OCHOBHBIE CBOMCTBAa U
CHOCOOBI TIOYYEHHUS] METAJUIOB; NMPOBOAWTH XUMHUYECKHE HKCIEPUMEHTHI; COCTABIISATH YpaBHEHHS
AIIEKTPOJIN3A U peliaTh M0 HEMY pa3IMYHbIe TUIIBI 33124,

* 110 meme «Hememannviy:

1) 3nams OCHOBHBIC CBOWMCTBA HEMETAJUIOB, MX PACMOJOXKEHHE B TEPUOIUYECKON TaOJIHIIE;
OCHOBHBIE CITIOCOOBI MOJTyUEHHsI HEMETAJIIOB,;

2) ymemp TPUMEHATDH MOJyUYEHHBIE 3HAHUA MPH PEIICHUU PA3JIUYHBIX THUIIOB 3aJa4; MPOBOAUTH
XUMHUYECKHE YKCIIEPUMEHTBI; OCYIIECTBIATh U COCTABIATh T€HETHUECKUE LIEMOYKH, YKa3bIBAIOLINE Ha
B3aMMOCBS3b HEMETAJUIOB U METAJLIOB.

-0CO3HaBaTh €IMHCTBO M IEJIOCTHOCTh OKPY’KAIOIIEr0 MHPA, BO3MOKHOCTH €r0 IT03HaBaeMOCTH
U 00BSICHUMOCTH Ha OCHOBE TOCTHKEHUI HAYKU;



-TIOCTETICHHO BBICTPaWBaTh COOCTBEHHOE IEJIOCTHOE MUPOBO33PEHUE: OCO3HABaTh MOTPEOHOCTH
¥ TOTOBHOCTH K CaMOOOpa30BaHUIO, B TOM YHCIIE M B paMKaX CaMOCTOSTEIbHOW JIEATEIHbHOCTH BHE
IIKOJIBI;

-OlICHUBATh XKM3HCHHBIC CUTYAIlMH C TOYKH 3PEHHUs 0€30MacHOr0 00pasa KU3HU U COXPAHCHHS
3JI0pPOBbBS;

-OIIEHUBATh KOJIOTHICCKUI PUCK B3aUMOOTHOIICHHI YeJIOBEKA U TIPUPO/IBI;

-q)OpMI/IpOBaTB OKOJIOTHNYECCKOEC MBIIIIJICHUC: YMGHI/IC OLICHUBATh CBOKO ACATCIIBHOCTH U HOCTyHKI/I
JIPYTHX JIFOJICH ¢ TOYKH 3PCHHS COXPAaHEHHUS OKPY)KAIOIIEH CPebl - TapaHTa KU3HU U OJaronoaydust
JIrojieit Ha 3emuie.

MeranpeaMeTHbIMH pe3yJbTaTaMu W3y4EHUs kypca«llepsbie 1aru B
XUMUN»SIBIISIETCA(OpPMUpOBaHUE YHUBEPCATBHBIX yueOHbIX AericTBuil (VY /).
PeryasituBubie YYI:

-CaMOCTOSITEIbHO OOHApY>KUBaThb M (POpPMYyJIHMpOBaTH Y4eOHYIO MpoOJieMy, ONpeneisTh Lelb
y4eOHOMN JeATENHHOCTH;
-BBIIBUTATh BEPCUU peIICHHs] MPOOJIEeMbl, OCO3HABATh KOHEUHBIM pE3yNbTaT, BBIOMPATH U3
MPEIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEICTBA IOCTHXKEHUS eI,
-OCYILIECTBIISITh  IEJIeTIoIaraHie, BKIIIOYasi TOCTAaHOBKY HOBBIX IIeNei, mpeobpa3zoBaHUe
MPAKTHUYECKOM 3a]]aui B MO3HABATENIbHYIO;
-COCTaBJISITh (MHAMBUAYAIBHO WM B TPYTIE) TUIAH PEIICHUS IPOOIEMBI,
-paboTasi Mo MJIaHy, CBEPSITb CBOM JCHCTBHS C II€JIbI0 M, MPH HEOOXOIUMOCTH, HCIPABIATH
OIIIMOKH CaMOCTOATENLHO;
-YUUTHIBaTh pa3Hble MHEHHS M CTPEMHUTbCS K KOOPAMHALMU pPAa3lIUYHBIX TO3UIMHA B
COTPY/HUYECTBE;
-B IMAJIOTe C YUYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSATENIBHO BhIpaOOTaHHBIE KPUTEPUHN OLICHKH.
ITo3naBartenbHbie YY /I:
-aHAJIM3UPOBAThH, CpPaBHUBATH,KJIACCU(PHUITUPOBATH u 000011aTh (hakThI u
SIBIICHUS. BEISIBISITHIIPUYHHBI M CIICACTBUS MPOCTHIX SBICHUA.
-OCYILIECTBIISITh CPaBHEHUE,KJIACCU(PHUKAIINIO,CAMOCTOSTEIbHO BbIOMpas OCHOBAHUS HKPUTEPHUU
JUTS YKA3aHHBIX JIOTHUECKHUX OIIePAIHii;
-CTPOUTH JIOTUYECKOe paccyKaeHHe, BKIII0Yarolee YCTaHOBJICHHE MIPUYUHHO-
CIICICTBEHHBIXCBSI3EI.
-CO3/1aBaTh CXEMaTUYECKHE MOJIENIU C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
-COCTABJISITh T€3UCHI,PA3TUYHBIE BUIBI TNIAHOB(TPOCTHIX,CIIOKHBIX H T.I1.).
-IipeoOpa3oBBIBATH HHGOPMAITUIO U3 OJTHOTO BUJA B APYTo(TaONHITy B TEKCT | TIp.).
-yMETh  OMNpPEAENSATh BO3MOXHBIE HCTOYHUKA  HEOOXOJUMBIX  CBEACHUMN,IIPOU3BOIUTH
MOUCKUH(pOPMAINH, aHATU3UPOBAThH U OLIEHUBATH €€ T0CTOBEPHOCTb.
-000011aTh MOHSATHUS - OCYIIECTBIATH JIOTHYECKYIO ONEPALIUIO MEPEeXoa OT MOHATHH ¢ MEHBILIUM
00BHEMOM TTOHSITHSIM C OOJIBIIIUM 00BLEMOM;
-CTPOUTH JIOTUYECKUE PACCYKIACHHS, BKIIOYAIOIINE YCTAHOBJIICHWE MPUIMHHO-CIICICTBEHHBIX
CBA3€EH.
-OOBSICHITH SIBJICHHUS, TPOIECCHI, CBS3M W OTHOIICHHS, BBISBISEMBIC B XOJI€ HWCCIICJOBAHHUS,
OCYIIECTBJIATh BHIOOp Hambosee 3(P(EeKTHUBHBIX CIIOCOOOB pEIICHUs 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHH.
KommynukatuBHbie YY/I:

- yMeTb (OpMyJIHMpOBaTH COOCTBEHHOE MHEHHE M IMO3UIHMI0, apryMEHTHpPOBaTh €€ U
KOOPJMHHUPOBATh €€ C MO3UIMU MapTHEPOB B COTPYAHUYECTBE IMPH BHIPAOOTKE OOIIETO
pelIeHNs B COBMECTHOM 1€ TeNIbHOCTH;

OTOOpaXaThb B pEYM COJEP)KAHHE COBEpIIAEMBIX JICHCTBUN, Kak B (oOpMe TPOMKOU
COLIMATM3UPOBAHHOM peuH, Tak U B GopMe BHyTPEHHEH peyun;

- YMeTh apryMEHTUPOBATh CBOIO TOUKY 3PEHUS;

- yYMETh OCYIIECTBISATh B3aUMHBI KOHTPOJIh M OKa3blBaThb B COTPYJHUYECTBE

HEO0OXO0JUMYIO B3aUMOIIOMOIIIb;

- yMeThb paboTaTb B TpyIIEe - YCTaHABIUBaTh paOouyue OTHOIIEHUS, 3(PPEKTUBHO

COTPYJIHHYATH U CIOCOOCTBOBAThH MPOAYKTUBHOM KOOIEPALIHH.



IIpenmeTHBIMHU pe3yJIbTaTaMHU U3YUYEHUsSI IPEAMETA SBIISIOTCS CIIEIYIOIINE YMEHMUS:

OCO3HAHUE POJIH BEILIECTB;

OIPENENATh POJIb PA3IIMYHBIX BEIECTB B IIPUPOJE U TEXHUKE;

OOBSICHATB POJIb BEILECTB B UX KPYTOBOPOTE;

PacCMOTPEHHE XUMHUUYECKUX IIPOLIECCOB;

UCTONb30BaTh 3HAHUS XUMHMU IPH COONIIOJEHUM TNPABWJI MCIOJIB30BaHHUS OBITOBBIX
XUMUYECKUX IIPENapaToB;

— pa3jin4aThb OIMMaCHBIC U Oe30ITacHbIC BCIICCTBA,

MIPUBOUTH MPUMEPHI XMMUYECKUX TPOLIECCOB B IPUPOJE;

HAaXOJUTh YEPThI, CBUAETEIHCTBYIONINE 00 OOIMX MPU3HAKAX XMMHUYECKHUX MPOIECCOB U
UX PA3TUIUsIX;

UCTIONIb30BaHNE XUMHUUECKHIX 3HAHUH B OBITY;

OOBSICHATH 3HAUEHHE BEUIECTB B )KU3HU U XO35IICTBE YETIOBEKA;

OOBSCHITH MHUP C TOUKHU 3PEHUS XHUMUH;

(dbopmMHpOBaTH pEACTaBICHUSA 0 OyayIeM NpogecCHOHaIBLHOM BBIOODE.

Kpome Toro, 3ansaTusi mpusBaHbl NPOOYAUTH y Yy4aIlMXCS MHTEPEC K XMMHYECKON Hayke,
CTUMYJIUPOBATh JajbHENIIee U3yUeHHE XMUMUU. XUMHUYECKHE 3HaHMA, c(hOpMUPOBAHHbBIE Ha
3aHATUAX, WH(GOPMALMOHHAS KYyJNbTypa YYalllUXCsl, MOTYT OBbITh HCIOJB30BaHbl UMHU IS
PacCKpBITUS PA3JINYHBIX NIPOSIBICHUN CBSA3H XUMHH C KU3HBIO.



I11. KOMILIEKC OPTAHU3AIIMOHHO-IIEJATOIrMYECKUX YCJOBUHA

3.1. YueOHbIii mjian

Nen/m | Jlara Tema 3ansTust KonuyecTBo yacos

Bceero Teopus [IpakTuka

1. BBoanoe 3anaTue. Th 1 1

Haxo:xaenue MoJieKyJIsipHOil (popMYyJibl OPraHUYecKoro BemecTna (5 yacoB: 24 Teopusi; 34
NMPaKTHKA)

2. HaxoxaeHnue MonekysipHoit popmyJibl 2 1 1
BELIECTBA [10 MACCOBBIM JIOJISIM
BXOJIAIINX B HETO XUMUYECKUX
AJIEMEHTOB

3. Haxosxnenne MonekyIsipHON (OpMYJIbI 2 1 1
ra3o00pa3HOro BEIECTBa 10 Macce
(00BEMY, KOTMYECTBY BEIIECTBA)
IIPOLYKTOB CTOPaHUS U INIOTHOCTHU €T0
apoB MO0 KAaKOMY-JIM00 IPyroMy raszy

4. NupuBuyanbHas KOHCYJIBTALMS 1 1

Pemienue 3a1a4 o XUMHYECKHM YPABHEHHUSIM € YYaCTHEM OPTraHUYeCKHX BelleCTB
(8 yacoB: 34 Teopusi; SU NPpaKTHKA)

5. Haxosxnenue maccol (00bema) 3 1 2
MPOIYKTa peakiuu no macce (00bemy)
MCXOJIHOTO OPTaHNYECKOTO BEIIECTBA,
COZIEpIKAILETo MpUMecH (Ha mpuMepe
aJIKaHOB, AJIKCHOB, aJIKa/INEHOB,

AJIKUHOB)
6. Pemenne 3am1a4d Ha BBIXOJ IPOJYKTa 2 1 1
7. Pemenne 3amay Ha N30BITOK OQHOTO U3 3 1 2
BEILECTB

I'eHeTH4YecKkas CBSI3b MeK1y OCHOBHBIMH KJIACCAMH OPraHUYeCKHX COeIMHEeHHIA.
I'eneTnyeckasi cBSI3b OPraHUYeCKUX M Heopraunyeckux semects (10 yacos: 34 Teopusi; 74
NMPAKTHKA)

8. Ocy1iecTBiieHHE LIETIOYKU 3 1 2
MPEBPAILCHUH, pEIICHUE TT0 HEH
SKCIICPUMCHTAJIbHBIX 321,[[3,‘1* (Ha
IpUMepe YIIIeBOJOPOJIOB)

9. Ocy1iecTBiieHHE IETIOYKU 3 1 2
MPEBpAILICHUH, pEIICHUE TT0 HEH
SKCIIEPUMEHTAIBHBIX 3a1a4  (Ha
pUMepe KUCIOPOICOAEPIKAIIINX
OpraHMYECKUX BEIIECTB)

10. Ocy1iecTBieHNE LIETIOYKU 1 1
MPEBPAILECHUH, CBSI3bIBAOILICH
OpraHNYeCKUE U HEOPTaHUUECKHE
BellecTBa. Pemenue no Heit
SKCIEPUMEHTAIBHBIX 3a7a4

11. Ocy1iecTBiIeHHE IETIOYKH 2 1 1
IIPEBPALLCHUM, pELICHUE 110 HEU
SKCIIEPMMEHTABHBIX 33124 (Ha
IpUMeEpe a30TCOJIEPXKAILUX BELIECTB)




12. NupuBuyanbHas KOHCYJIBTALMS 1 1
OxucauTebHO-BOCCTAHOBUTEIbHBIE peakunu (3uaca: 14 Teopusi; 24 NPaKkTHKA)
13. PaccranoBka K03 QUIIHEHTOB B 3 1 2

OKHCITUTEIHHO-BOCCTAHOBUTEIHHBIX
PEaKIusIX ¢ y4acTHEM OPTaHUYECKUX
BELIECTB METOAAMHU IJIEKTPOHHOTO
OanaHca ¥ MoJypeakiuun

KauecTBeHHBbIE peaKkliiM HA OpraHuveckue BeecTna (74acoB: 24

Teopus; SY MPaKTUKA)

14.

OmnpeneneHne OpraHMuECKUX BEIIECTB
C ITOMOIIBIO KAYECTBEHHBIX PEaKIHi
(ankaHbl, HETIpeeNbHbIC
YTIIEBOAOPOIBI, OJTHOATOMHEIE
npeeNnbHble CIIUPTHI, MHOTOATOMHBIE
CIHUPTHI, PEHOIIBI, ATbIETH/IBI,
KapOOHOBBIE KUCIIOTHI (OCOOEHHOCTh
MYpPaBbUHOMN KUCIIOTHI), OCJIKH, KUPBI,
YTIIEBOJIbI)

4

2 2

15.

Pemienune skcnepuMeHTAIbHBIX 3a7a4
M0 OPraHUYECKON XUMUHU

16.

NHnuBuyanbHas KOHCYJIBTAIIHS

Crtpoenue atoma, nepuoan4eckuii 3axkon [{. U. Menpgea

eeBa (2 yaca:

14 Teopusi; 14 npakTHKa)

17.

Harnncanue 21eKTpOHHBIX U
rpadpuyeckux GopMys aTOMOB U HOHOB
JIEMEHTOB

2

1 1

XumMuyeckass KHHETHKA M KaTaan3. XHMHYecKoe paBHoBecHe (S yacoB: 2 4 Teopusi; 3 4

NpaKTHKA)

18.

Pacuetsl CKOPOCTH PCAKIUU 110
U3MCEHCHHAM KOHHeHTpaIII/Iﬁ BCIIECCTB,
JAaBJICHHA, TCMIICPATYPEI

2

19.

Omnpenenenrne KOHCTAHTBI paBHOBECHS

—

20.

Pemienue 3aga4 Ha cMEIICHHUE
XUMHUYECKOTO PAaBHOBECHS MPH
W3MEHEHUU TEMIIEPaTyphl, 1aBJICHHUS,
KOHIIEHTpaIlUi BEUIECTB, IEUCTBUU
Karaausaropa. BeinosHeHue
AKCIIEPUMEHTAJILHON PabOThI

PactBopsbl (4 yaca: 24 Teopusi;

24 nNpaKkTHKa)

21.

3anaq1/1 Ha CMCIIMBAHNUEC PaCTBOPOB

2

22.

[Tepexon oT ogHOTO BHIA
KOHLIEHTPALUU K JPYromy.
BrinosiHeHNE SKCIEPUMEHTATTBHOM

2

paboThI

IIpombIlIeHHOE TTOJTyYeHHE BAaKHEH X HeOPraHnYecKux BemecTs (4 yaca: 14 Treopus; 34

NMPaKTHKA)

23.

Pemienue 3aa4 Ha TUITMYHBIE
TEXHOJIOTMYECKHUE ITPUEMBbI
IPOMBIIIJICHHOTO M0JIy4€HHsI BELIECTB
(Ha mpuMepe CUHTE3a aMMHaKa,
METaHOJ1a, IPOU3BOCTBA CEPHON
KHCJIOTBI)

4

1 3

MeTasbl (5 yacoB: 24 Teopusi; 34 MPAKTHKA)

24. |

| Pemrenme 3a1a4 Ha OCHOBHEIE CBOICTBA

3

.t [ 2




METaJUIOB. BEITIOIHEHME
AKCIIEPUMEHTAJILHON PaOOTHI

25.

DnexTpoans

2

Hemeransl (4 yaca: 14 Teopusi; 34 NpaKTHKA)

26.

HEMETAJIJIOB U MX COCIMHECHUI.

paboThI

Pemenwe 3a1a4 Ha OCHOBHBIE CBOMCTBA

BrinosiHeHNE SKCIEPUMEHTAITBHOM

4

O0001menue (8 yacos: 24 Teopus; 64 NPaAKTHKA)

27.

KoMOuHMpOBaHHBIE 3377a9H 110

XUMHHN

HEOPraHWYECKOW M OpraHuyeCcKoi

3

28.

IToaroroBka x EI'D. TecToBEBIE
3aJlaHus

29.

WNHauBuyanpHash KOHCYJIBTAIIHS

30.

Hroropoe 3anaTHE

Hroro

68

22

46

Ka.neﬂzlapﬂo- TEMATHICCKOC IIJTAHUPOBAHUC.

Tema

Konnue
CTBO
JacoB

®opmMma
3aHATUSA

JlaTa

IIman

daxt

Haxo:xknenue MoJsieKyJIsIpHOM
(opmyJibl Oprannyeckoro
BelllecTBa

5

Haxoxnenue MOJIEKYJISIPHOM
(hopMynbl BeliecTBa MO MAacCOBBIM
JIOJISIM BXOJSIINX B HEro
XUMUYECKUX HJIEMEHTOB

Jlexuus

02.09

Haxoxnenue MOJIEKYJIIPHOM
(hopMynbl BelecTBa MO MAacCOBBIM
JIOJISIM BXOJSIINX B HEro
XUMHUYECKUX HJIEMEHTOB

Pemenue
3a71a4

09.09

Haxoxnenue MOJIEKYJISIPHOM
(hopMyIbl Ta3000pa3HOTO BEIIECTBA
mo macce (00beMy, KOJIHYECTBY
BEIIIECTBA) IPOJYKTOB CrOpaHUs U
IUIOTHOCTH €ro TapoB IO KaKOMY-
au00 Jpyromy razy

Jlexuus

16.09

Haxoxnenue MOJIEKYJISIPHON
(dopmysbl ra3000pa3HOro BelIECTBA
nmo wmacce (00beMy, KOJUYECTBY
BEIIIECTBA) MPOJYKTOB CrOpaHUs U
IUIOTHOCTH €ro MapoB IO KaKoMy-
1100 Jpyromy razy

Perenue
3aJ1a4

23.09

WunuBuayanpHas KOHCYJIbTAIHS

30.09

Pemienue 3a1a4 no XuMu4ecKuM
YPABHEHHSIM € y4acTHeM
OpPraHUYecKHX BellecTB

Q| —

Haxoxnenne  maccel  (0OBema)
NpOAYKTa  pEaklud MO0  Macce
(00BEMY) HCXOJTHOTO OPTaHHYECKOTO

Jlexuus

07.10




BELIECTBA, COJEPXKALLETO IPUMECU
(Ha TmpuMepe allkaHOB, AaJIKEHOB,
AJIKaJIMEHOB, AJIKHHOB)

7 Haxoxnenne  maccel  (oObema) | 1 [TpakTuka 14.10
NpOJyKTa  peakuud 10  Macce pertieHue
(00BbEMyY) HUCXOTHOTO OPTraHHYECKOTO 3a/1a4
BEILIECTBA, COJCPKAIIEro IMPUMECH
(Ha TmpuMepe allkaHOB, AaJIKEHOB,

QJIKaIMEHOB, AJIKUHOB)

8 Haxoxnenne  maccel  (oObema) | 1 [TpakTuka 21.10
NpOJIyKTa  peakuuu IO  Macce penieHue
(00BbEMY) UCXOHOTO OPTraHHYECKOTO 3a1a4y
BEIIIECTBA, COJACPIKAIIETO MPUMECH
(Ha TmTpuMepe alKaHOB, AaJIKEHOB,

QKA IMEHOB, AJIKHHOB)

9 Pewienue 3a1a4 Ha BbIxoq npoaykra | | 11.11

10 Pemenue 3agad Ha BbIXo1 npoaykra | 1 18.11

11 Pemenne 3amad Ha U30BITOK omHOTO | 1 25.11
U3 BEUIECTB

12 Pemenne 3amad Ha U30BITOK ofHOTO | 1 02.12
U3 BEUIECTB

13 Pemenue 3amau Ha M30BITOK OnHOTO | | 09.12
U3 BEIIECTB
I'eneruveckas CBS3b mexay | 10
OCHOBHBIMU
KJIACCAMHU OPTraHMYeCKUX
COCIUHEHU.

I'eneTnueckas CBSI3b
OpPraHNYecKuX M HeOPraHHuYecKHX
BellleCTB

14 OcymiecTBiieHne uenouku | 1 Jlexuus 16.12
IIPEBPAILICHUN, pEIIeHHWe 10 Hel
IKCIIEPUMEHTAIBHBIX 3ama4’ (Ha
IPUMEPE YTIIEBOIOPOIOB)

15 OcyuecTBienue nenouku | 1 [IpakTuka 23.12
MIpEBpAIICHUI, pelIeHue 10 Heu pelienue
IKCIIEPUMEHTATBHBIX 3ama4’ (Ha 3aa4y
IpUMeEpe YTIEBOI0POIOB)

16 OcyuecTBieHnue nenouku | 1 [IpakTuka 20.01
MPEBPAILICHUM, pEIIeHUE IO Heu pelieHue
SKCIEPUMEHTAIbHBIX 3aga4’ (Ha 3a1a4
IPUMEPE YTIIEBOIOPOIOB)

17 OcymiecTBiieHHe uernouku | 1 Jlexuust 27.01
MPEBpAILCHUM, pEIIeHUE 10 Heu
AKCIIEPUMEHTATIbHBIX 3aga4’ (Ha
npuMepe KHUCJIOPOJICOIePIKaIIIX
OpraHUYEeCKUX BELIECTB)

18 OcymiecTBiieHHe nenouku | 1 [IpakTuka 03.02
IIPEBPALlCHUN, pelIeHUue 10 HeH pelienue
IKCIIEPUMEHTAIbHBIX 3ama4’ (Ha 3a1a4
npumepe KHCIIOPOJICOACPAKAIINX
OpPTaHMYECKUX BEIIECTB)

19 OcymiecTBiieHne nemnoyku | 1 [IpakTuka 10.02
NpeBpalleHnii, pelIeHre Mo He pelieHue




AKCIIEPUMEHTATIbHBIX 3aga4’ (Ha
npuMepe KHUCJIOPOJICOIEPIKaIIIX
OpraHUYEeCKUX BELIECTB)

3aaad

20

OcymiecTBiieHne LIETIOYKH
MPEBPAILCHUI, CBSI3BIBAIONIEH
OpPraHMYEeCKUEe W HEOPTraHUYECKUe
BelllecTBa.  Pemienme 1o  HeH
SKCIEPUMEHTAIbHBIX 33724

[Ipaktuka
peueHue
HRIGES S

17.02

21

OcymiecTBiieHne LIETIOYKHU
[IPEBPALLCHUM, pEIIEHUE 110 Heu
JKCIIEPUMEHTAIbHBIX 3amad’ (Ha
pUMepe a30TCoAepXKAIUX BEIIECTB)

Jlexuus

24.02

22

OcymiecTBiieHne LEOYKHU
[IPEBPALLCHNUM, PpEIICHUE 110 HEeu
AKCTIEPUMEHTAIbHBIX 3amad (Ha
IpUMepe a30TCOACPIKAIIUX BEIIECTB)

IIpakTnka
pelenue
LENIOYEK

03.03

23

I/IH)II/IBI/I}IyaJ'IBHaH KOHCYJIbTallusd

IIpakTnka
pelienue
LENOYEK

10.03

OKHCIUTEIBHO-
BOCCTAHOBHMTEJIbHbIE PeaAKIIUN

24

PaccranoBka  KO3(pQUIMEHTOB B
OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakugax € y4aCTUCM OpPraHUYCCKUX
BEIIECTB METOAAMHU AJIEKTPOHHOTO
OaslaHca | MMOJTypeaKIHid

Jlexuus

17.03

25

PaccranoBka  ko3(pduimeHToB B
OKHUCIIUTEIBHO-BOCCTAHOBUTEIILHBIX
PEAKIUAX C YIaCTHEM OPTraHHYECKHX
BEIIECTB METOAAMHU JJIEKTPOHHOTO
OanaHca M MOJTypeaKIii

Pemenne
3a1a4

07.04

26

PaccranoBka KO3 QUIMEHTOB B
OKHCIIUTEIIbHO-BOCCTAHOBHUTEIBHBIX
peakiugax € y4aCTUCM OpPraHUYCCKUX
BEIIECTB METOJAMH 3JIEKTPOHHOTO
OaslaHca M MOJIypeaKIuii

Pemenue
3a71a4

14.04

KadecTBeHHbBIC peakuuu Ha
OpraHuYecKue BelecTBa

27

Onpenenenue OpPraHUYECKUX
BEIIECTB C IMOMOIIBI0 KaUeCTBEHHBIX
peakiuii (ajKaHbl, HeNpeelbHbIe
yIJIEBOAOPOBI, OJIHOATOMHbBIE
IpEIENbHbIE,CIIUPTHI,
MHOT0aTOMHBIE CITUPTHI, PEHOBI,)

21.04

28

Omnpenenenue OpPraHUYECKUX
BEIIECTB C IMOMOIII0 KaUeCTBEHHBIX
peakimii (anpAeruabl, KapOOHOBbIE
KHCIIOTHI (OCOOCHHOCTh MYPaBbHHOU
KHUCJIOTHI), OEITKH, YKUPBI, YTICBOIbI)

28.04

29

Omnpenenenue OpPraHUYECKUX
BEILECTB C MOMOIIbI0 KaUECTBEHHBIX
peakuui (ajgKaHbl, HeNpeaeTbHbIC
YTJIEBOIOPOBI, 0/IHOATOMHBIE
peeIbHbIC,CITUPTHL,

Jlexknus

05.05




MHOTOATOMHBIE CITUPTHI, (DEHOJIBI,)

30 Onpenenenue oprannyeckux | 1 Pemienue 12.05
BEIIIECTB C MOMOIIbI0 KaUECTBEHHBIX 3a/1a4
peakiuii (ankaHbl, HeINpeaeIbHbIC
YTJIIEBOIOPObI, 0/IHOATOMHBIE

IIPEIEIIbHBIE,CIIUPTHI,
MHOTOATOMHBIE CIIUPTHI, (PEHOJIBL,)

31 Onpenenenue opranuyeckux | 1 Jlexnusa 19.05
BEIECTB C MOMOIILI0 KaueCTBEHHBIX
peakiuii (ankaHbl, HeINpeaeIbHbIC
YTJIEBOJOPOIbI, OJIHOATOMHEIE
npeenbHbIe,CITUPTHI,
MHOTOATOMHBIC CTUPTHI, (DEHOITHI,)

32 Omnpenenenue opranuyeckux | 1 Pewenne 26.05
BEUIECTB C IMOMOIIbI0 KaU€CTBEHHBIX 3a/1a4y
peakuuii (alKaHbl, HENpeaesIbHbIE
yIJIEBOAOPOBI, OJIHOATOMHbBIE

IIPEJENbHbIE,CIIUPTHI,
MHOT0aTOMHbBIE CIUPTHI, (PEHOJIBI,)

33 Pemenue skcriepuMeHTaNbHBIX 3a0a4 | 1 27.05
110 OPTaHUYECKONW XUMHH
34 Hrorosoe 3ansaTue 1 27.05

3.2. KanennapHslii yueOHbIii rpaguk

[TponomwkurensHOCTh yueOHOTO Tofa — 34 Henenu. Hauano 3anstuit ¢ 02.09.2024 rona,
OKOHYaHHUE — B COOTBETCTBHU ¢ yueOHbIM mianoMm J{OIT.
PernamenT o6pazoBarenabHOro mpoiecca:
1 ron oOyuenust — 34 gaca (1 pa3 B Hememnto o 1 gacy).
Pexxum 3ansATHil: 3aHATHS TPOBOAATCA MO pacnucaHuio. [lpogoipkurenbHOCTh 3aHsATHNA 40
MUHYT.
3.3. OneHoYHbIE MATEPHAJIbI

Crioco0bl onpeesieHUs1 pe3yJIbTATUBHOCTH:
- Hauanonolii konmponas (cenmadpy) B BUIE BHU3yaJbHOTO HAOJIONEHUS Tenarora 3a
COONIOZICHUEM BOCIHTAHHUKAMH TEXHHUKH O€30MacHOCTH, TIOBEJACHHEM IIpH paboTe ¢
MOCTIEAYIOLIUM O0CYKICHUEM;
- Texkywuii konmponvs (¢ meuenue 6cec0 y4eOH020 200a) B BHIE BU3YAIBHOIO
HaOJI0/IEHUS TIe/1arora 3a MPOLECCOM BBITIOJHEHHS YYAIIUMUCS MTPAKTHYECKUX padoT, MPOEKTOB,
WHJUBUTyaJIbHBIX 33JJaHUM, y4acTUs B MPEIMETHOMN He/lelle €CTECTBO3HAHMS;
- Ilpomesrcymounsiii. kKonmponay (memamuyeckuil) B BUAE TNPEAMETHON IHATHOCTUKH
3HAHUS JACTbMU MPOUJICHHBIX TEM;
- Hmozo6wlii Konmpos (mait) B BUJE W3YUYCHUS U aHAINW3a NPOAYKTOB TPyJa ydalluXcs
(mpoekToB; cooOmIeHMiA, pedepaToB), TpoIecca OpraHU3aluu padOThl HAJ TPOJAYKTOM H
JUHAMMKY JIMYHOCTHBIX M3MEHEHHIA.
®opmbl y4éTa 3HAHMH, YMEHUH IPH peaTu3aluy NPOrpaMMbl.

- Ompoc;
- OGcyxaeHue;
- CamocrosTenpHas pabora;
- TectupoBanue;
- [IpesenTanus u 3amura TBOpUECKON pabOTHI (IIPOEKTHI U JIP. ).
B koHI1e yueObHOro roga 00yJaronuiics JOHKCH BRITIOTHUTD U 3aIUTUTH MPOECKT.
3.4. MeToanyeckue MaTepuaabl

B cocTaB yueOHO-METOAMYECKOTO KOMIUIEKTa K MPOTPAMME BXOISAT:
® yyeOHBIC K METOUYECCKUE ITOCOOHS,
® XUMHYECKUE CIIPABOYHUKH;




® pa3aTOYHbIC MaTepUabl (TAOIHIIBI, CXEMBI);
® BUJICO- U ayAHOMAaTEepHaJIbI,
® KOMITbIOTEPHBIE TPOrPAMMBIL.

IV. UHBIE KOMITIOHEHTbI

4.1. YcaoBus peaju3any NporpaMMmsol
Mamepuanvho-mexnuueckoe odecneuenue:
BHyTpeHHUMU yCTOBUSIMH pealn3aliy MPOrpaMMBbl SIBISIFOTCS:
- HAINYKME y4yeOHOTo MOMEUICHHUS JJIsl IPOBEICHHS 3aHATHI;
- HaJIM4ue HeoOXO0qMMOro 000pyA0BaHUS I TPOBEICHUS SKCIIEPUMEHTANIbHBIX 33/1a4;
- HaJM4ue HArJSAHBIX TOCOOMH, TEXHHMYECKHX CPEICTB OOydeHUs, IUIAKTHUYECKUX MaTepHajoB K
TeMaMm.
MarepHanbHO-TEXHUYECKOe 00ecTIedeHre IPOTrPaMMBI
B nepeuens 00opynoBaHus 31aHuUs, B KOTOPOM OYZeT peain3oBaHa JaHHas MPOrpaMMa, BXOIAT:
. [lepconanbubie KoMnbroTEpHI (1 1IT.)
. MynbpTumeauitHbIi mpoexTop (1 miT.)
. OxpaH (1 mrT.)
. JJabopaTopHas mocyma
. IIunetka ITactepa 2mi 15566 nnacTux
. Hudposas maboparopust «K Apxumen»
. lludposas nadbopaTopust i MIKOJIHLHUKOB
. Hudposas Buaeokamepa.
HNudopmannonnoe odbecrieueHre mporpamMmal:
B mixone uMeercs mpe3eHTallMU, BUIEOYPOKH, METOIUYECKHE U JUIAKTUUYECKHE MOCOOMS IS
NPOBEICHUS 3aHATUH, TPOBEPKH U 3aKPEIICHHUs 3HaHUII 110 IIporpamMmme.

0N DNk W~
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Xumus. 7-9 kiaacebl. TemaTnueckue TecThbl 3a KYpPC OCHOBHOM
mKoJibl. Tekymmii kouTpoJb. [loaroroska k 'HA.

ISBN: 978-5-9966-0566-8

Agrtop: ITox penakuueit B.H. Joponbkuna

Tom: 2014

Kou-Bo crpanuir: 427

Y4eOHO-METOAMYECKOE TIOCOOMEeM TpPEeIHA3HAYCHO IS O0OOIICHUS U
CHUCTeMAaTH3allud MaTepuayia 3a Kypc 7-9 Ki1accoB M TMOATOTOBKH K
9K3aMEeHy N0 XHMHUH 3a KypC OCHOBHOWM HIKOJBI B TECTOBOW (opme
('NA-9 B popmate OI'D).

Conepxxanrie 1ocoOUsi COOTBETCTBYET aKTyallbHOW CHeUU(pUKAIIH
9K3aMEHALIMOHHOW PadOThl TOCYJAapCTBEHHOH (MTOTOBOI) aTTEeCTaIlMH.
[IpuBopsiTcss mMoApOOHBIE CBEICHWS O THUIAX 33JaHUN SK3aMeHa II0
XUMHM M PEKOMEHJAlMU IO BBINOJHEHHIO 3TUX 3aJaHuil. B kuHury
BKJIIOUEHBI ONOPHBIE KOHCIIEKTHI K KaxkaoMmy Tuly 3ajgaHus (Al-AlS,
B1-B4, C1-C4), obneryaromue u3ydeHUe TCOPETUUECKOTO MaTepuala,
u 6onee 50 IEMOHCTPAIIMOHHBIX TECTOB C MOAPOOHBIM OOBSICHEHUEM
pelIeHn, pEeneTUIIMOHHbIE TEMAaTUYECKUE TEeCThl MJsl IOATAIHOTO
OCBOEHUS MaTepuaa.

[Tocobue sBnsieTcs 4YacTbl0 Yy4eOHO-METOJWYECKOTO0  KOMIUIEKCa
«Xumus. [loarotoska k I'MA-9».

XVIMMSI

I'IDAFGT{}EKA K Ora- 2DH

Xumus. IoaroroBka k OI'D-2016. 9 kiaace. 30 TpeHUPOBOUYHBIX
BApPHAHTOB 10 AeMoBepcuu Ha 2016 rop.

ISBN: 978-5-9966-0761-7

Asrop: [lox pen. B.H. Jloponbkuna

Tox: 2015

Kon-Bo ctpanui: 288

HoBoe  yueOHO-MeToaMueckoe  mocoOue  NpeAHa3HAa4yeHo s
noaroroBkk  k  OI'D  mo  XxumMMM 32 Kypc  OCHOBHOM
obmieoOpazoBarenbHoi  mkoasl B 2016 romy. OHO BKIIOYaeT
cienytoue Marepuaisl: 30 BapHaHTOB y4eOHO-TPEHHUPOBOYHBIX
TECTOB, COCTABJIEHHBIX IO MPOEKTY CHelU(HUKALUU U JEMOBEPCHH
OI'2-2016 ot 21.08.2016 r. (20 BapuanToB mo mozenu | m 10 mo
MOJIeNIU 2) ¢ OTBETaMHM; IO 2 BapHaHTa J€MOHCTPALMOHHBIX TECTOB IO
mozensM 1 um 2 ¢ MOApOOHBIMHM pEIICHUSIMH M KOMMEHTapusiMH K
KaXJIOMy THUIYy 3aJaHuMi; 53TaJOHbl OTBETOB KO BCEM 3aJlaHMsIM;
METOMYECKHE PEKOMEHAALINH I YYaIIUXCS.




4.2. Cnucok JMTEpaTyphl

JJIAA IEJATOTI'A:
1.  Axodd, P. UckyccTBo pemenus npodiem. M.: Mup, 1982;
2. AnamoBuu, T.II1., BacunweBa, I'.U., MeukoBckuii, C.A. COOpPHHK OJUMITMAIHBIX 3aJla4d IO
xumun. Munck: Hapognas acsera, 1980; borossnenckas /1.b. Ilytu k TBopuectBy. M.: 3Hanue, 1981;
3. Epwirun, J.I1., umkun, E.A. Metonuka pemienus 3aaad no xumuu. M.: [Ipocsemenne, 1989;

KonkypcHblii sk3ameH mo xumuu: PykoBoacTBo st abutypueHtoB. B 6 4. // monm pen. H.E.
Kysbmenko. M.: U3n-8o MI'Y, 1992;

4, Kysemenko, H.E., Epemun, B.B., [lonkos, B.A. Xumust i MIKOJIBHUKOB CTapIINX KJIACCOB U
MOCTYIAIIMX B By3bl. M.: JIpoda, 1995;

5. Kymmnapes, A.A. Yuumcs pemats 3agaun o xumuu. M.: lllkona-IIpecc, 1996;

6. Jlumun, P.A., Monouko, B.A. Xumuss ans abutypueHtoB. OT cpemHel HIKOIBI K By3y. M.:
Xumus, 1993;

7. Mosgcym3ane, 9.M., A6b6acosa, I'.A., 3axapoukuna, T.I'. Xumus B BOIpocax ¢ UCIOJb30BaHUEM
OBM. M.: Beicmas mkomna, 1991; Ionbckue xumudeckne oymMmuanbl (cOopHuk 3amad). Ilep. ¢
nosibek. I1L.I. BystHOBCKko# 1 np. // mox pen. C.C. Uypanosa. M.: Mup, 1980;

8.  Cemenos, 1.H. 3agaun nmo X¥uMuu noBBILIEHHON CI0KHOCTHU JUIsl abutypueHToB. B 4 4. JI.: U3n-
Bo JII'Y, 1991;
9. Cyposuena, P.I1., Capuukwuii, C.H. 3amanus 1mo XuMuH JUisl CaMOCTOSITEIBHOW pPabOTHI

yuamuxcs. M.: [Ipocsemenue, 1991; Xumudeckue onmummuans B mikosne. /Coct. C.H. Ilepuatkun. M.:
HITO «O6pa3zoBanue», 1997;

10. Xomuenko, I'.H., Xomuenko, M.I'. 3agaun nmo xumMuu 1Jisi moCTynaromux B By3bsl. — M.: HoBas
Bomna, 1997;

11. rpemmep, I'.U., Xoxmosa, A.l. MeTonuka pemeHns pacdeTHBIX 3a1ad no xumuu: [Tocodue
nst yautensi. M.: Tlpocsemenue, 1998.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI:

http://www.chemistry.ssu.samara.ru/;

http://www.hemi.nsu.ru/;

http://www.repetitor.1c.ru/online;

http://www.informika.ru/text/database/chemy/START.html;

http://chemistry.ru/index.php;

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-alcd26d56d67;

http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41;

http://www.maratakm.narod.ru/.

Kommakr-mucku: [udposas 06aza Bugeo «Xumusa. CereBas Bepcus». HHCTUTYT HOBBIX
texHonoruit. 2006; Buptyanbnas mkona Kupnina u Medoaus. «Ypoku xumun Kupmina u Medonus
89 xmacc, 10-11 xmacc». OOO «Kupwmn u Medommity. 2002; «Otkpeitas xumus»y. OO0
«®Dusuxon». 2005; Bam penerutop «Xwumusa 7-11 kmace». OOO  «PaBhoBecue». 2004;
OO6pa3zoBarenpHas KOUICKIUs. XuMus s Bcex — XXI: XuMudeckrne OmbITHl CO B3pBIBAMH U 0€3».
000 «1C-TMabaummary. 2006; Xumua. MynsTuMenuitHoe yuyebHoe mocobue HOBoro obpasma. 8-9
Kiacc. DnekTpoHHas oudnuoteka. «IIpocsemenney». 2002.



JJISI TETEXA U POJIUTEJIEN:

1. Epeirun, J1.I1., I'paboBeiii, A.K.3agaunm u mpuMepsl MO XUMHU C MEKIPEAMETHBIM
cojaepxanueM (crenmnpeametsl). M.: Beiciias mikona, 1989;

2. KoHkypcHBIN 3Kk3amMeH mo xumuu: PykoBoacTBo mns abutypuentoB MI'Y. Ilox pen.
H.E.Ky3bpmenko. M.: U3n-so MI'Y, 1993;

3. Kysemenko, H.E., Epemun, B.B., Ilonkos, B.A. XumMus s HIKOJbHUKOB CTapIINX
KJIACCOB M MOCTyNaromux B By3bl. M.: JIpoda, 1995;

4, Kymnapes, A.A. Yuumcs pemars 3amaun no xumu. M.: Hlkxona-Ilpecc, 1996; Jluaun
P.A., Monouko B.A.Xumus mist aburypuentoB. OT cpeaHeit mKoubl K By3y. M.: Xumus, 1993;

5. Cemenos, M.H. 3agaun mo XMMHUH MOBBIIIEHHON CIOKHOCTH JJsl abutypueHToB. B 4 4.
JI.: U3n-Bo JII'Y, 1991;

6. ITy3akos, C.A., [Tonkos, B.A. [Tocobue o XumMuu JJIs MOCTYHAIONINX B BY3bl. Bompock,
yrnpaxneHus, 3agaun. OOpa3ibl SK3aMeHAIMOHHBIX OmieToB. M.: Beicmas mkomna, 2000;

7. CopokuH, B.B., 3nmotaukoB, D.I'. Xumms B Tectax: I[locobuwe s MIKOJIBHUKOB U
adburypuentoB. CI16: Xumus, 1996;

8. CypoBuena, P.II., CaBunkuii, C.H., HWBanoBa, P.I'. 3aganusa mno xumum s
CaMOCTOSITeNIbHON paboThl yuamuxcs. 2-¢ u3g. M.: [Ipocsemienue, 1981;

9. Xomuenko, I'.I1., Xomuenko, N.I'. COopHUK 337124 110 XUMHH IS TIOCTYTAOIINUX B BY3bI:

VYuebnoe nmocobue. 4-¢ uza. M.: Hosast Bonna, 2002;
10. Xomuenko, I'.I1. Xumus ayig nocrynaronux B By3bsl. M.: Beicmas mikosa, 2000.
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