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1. NosicHuTeIbHAS 3aNHCKA
1.1. AKTyaJlbHOCTb H 0CO0EHHOCTH IPOrPaAMMBbI

Cuctema oO1ero oo6pa3oBaHusi HE BCEr/1a MOKET 00eCIeYUTh 00yYaroUXCsl TAKUM
ypOBHEM 0Opa3oBaHMs, KOTOPbIA OyJEeT JOCTATOYEH JUIsl pealu3ald MX CHOCOOHOCTEH B
BBIOpaHHOM cdepe nearenbHocTU. [IporpaMma BHEYpOUHOUH AESTEIBHOCTH «XHUMHS B OBITY
(nanee — IlIporpamma) HampaBieHa Ha pa3BUTHE U (opMUpOBaHHE Yy OOyYarOIIUXCs
[EJIOCTHOTO TPEACTABICHUS 00 OKPYXKAIOIIMX BEIIECTBaX HAa OCHOBE TIOJTYYCHHBIX
XUMUYECKNX 3HaHWU. B xoxe peanmmsanum IIporpammel, oOyuarommuecs: COBEPIICHCTBYIOT
CBOM YMEHMS M HAaBBIKU B PELICHUH NMPAKTUYECKUX 3a/1a4, YTO CIIOCOOCTBYET PA3BUTHUIO Y HUX
JIOTUYECKOT0, MHXEHEPHO- TEXHUYECKOrO0 M HKOJOrMyeckoro wmeiuieHusd. Ha npumepe
XUMUH, ydaluecs II0Jy4aroT MPEICTaBICHHUS O METOAAaX II03HAHWSA, XAPAKTEPHBIX s
€CTECTBEHHBIX HayK (3KCIEPUMEHTAJIbHOM U TEOPETHUYECKOM)

[Ipenycmotpennas I[Iporpammoii peanu3amus MEXNOPEIMETHBIX CBS3€M IMO3BOJIUT
0o0y4arIuMCs OCYIIECTBUTh HHTErPAllMI0 HMMEIOIIMXCS MPEJICTaBICHUN B LEIOCTHYIO
KapTUHY MHUpa, a MPAKTUYECKUE 3aHATHS U NPOEKTHAs JAESITENbHOCTh COBEPIIEHCTBOBATH
YMEHHS ¥ HaBBIKH, HEOOXOJUMBIC IS MTPOBEICHUS UCCIICOBAHMS, CONOCTABICHNUS (DaKTOB,
aHaJIM3a MOIY4YEHHBIX PE3yIbTaTOB, padOThI C MPUOOpPAMU U PEAKTUBAMU.

Brnagenne 3HaHWSMH O XMMHYECKHX BEIIECTBaX MOTYT OOECHEYHTh TPAMOTHOE
OTHOIIIEHHE K NPUPOJE U K COOCTBEHHOMY 3/I0pOBbI0 Oe3 HaHeceHus yuiepOa. [loatomy
3HAHUE BO3MOXKHBIX MOCIEACTBUN BO3JIEUCTBUS PAZTMYHOIO POJIa XUMUYECKUX COECIMHEHUN
Ha OPTaHMU3M YEJIOBEKA CTAHOBUTCS HEOOXOIMMBIM HE TOJIBKO IS Bpadyeil, HO M JIsl KaXKI0TO
YeJI0BEKa.

3HaHMs, TMOJTydaeMble B IIKOJE IO XWMHHU, BO3MOKHO W HEOOXOIUMO TPaMOTHO
IIPUMEHATh U B IIOBCEIHEBHOW »KM3HU. ll0o3HaBas OCHOBOmIOJIArarOIIME 3aKOHBI XMMUH,
oOyJaromuecs: 3HaKOMATCS C COCTAaBOM M CBOMCTBAMHU PA3IMUHBIX XUMUUYECKUX BEIIECTB, KaK
€CTECTBEHHBIM 00pa3oM TMPHUCYTCTBYIONIME B YEJIOBEUYECKOM OpraHW3Me, TaK W TIpH
HE3aBUCHMOM BHEIIHEM BO31€UCTBUU. IIIKOJBHHMKM y3HAIOT, KAK MMEHHO 3TH BELIECTBA
BJIMAIOT HAa MPOLIECCHl KU3HEACITEIBHOCTH OPraHU3Ma M Ha camy JKU3Hb YEJIOBEKa - YTO
MOJIE3HO U B KAKUX KOJIMYECTBAX, @ YTO MOKET OKa3bIBATh OTPUIATEILHOE BIUSIHUE.

[Iporpamma «Xumuss B OBITY» 3HAKOMUT OOYyYarOIIMXCA C KOMIUIEKCHBIMU
npoOiieMaMu W 3aadaMu, TPeOYIOIMMH CUHTE3a 3HAHWW MO psaay TIpeameToB ((du3mka,
Ouos0rus, 3K0JI0Tus, reorpadus, UCTOPHS).

DKOJIOTHYECKHE 3aJ]auM: aHAJIW3 U3MEHEHUHM B OKPYXKAIOIIEW Cpeie W OpraHu3alus
CBOETO BJIMSIHHSI Ha CUTYaInIo, (hopMHUpOBaHUE OEPEKHOTO OTHOIICHHS K TIPUPO/IE.

duznyeckue 3a1a4n: U3y4eHre GU3NYECKUX CBOMCTB BEIIECTB, (PU3NUECKUE METO/IbI
aHaJM3a BEILECTBA.

Hcropuueckue 3a1aun: HCTOPUUECKUE CBEJICHUS O BIUSHUM XUMHUU HA KU3Hb YeJIOBEKa.
buonoruueckue 3a1aun: U3yueHue XUMUYECKOTO COCTaBa OOBEKTOB KUBOU MTPUPOJIBI.
Wudopmartuka - mouck wunHpopmarun B HMHTepHeTe, co3manue u odopmiieHHE

Mpe3eHTaluii, paboTa B TEKCTOBBIX M TAOJIUYHBIX PEAKTOPAX.

Copnepxanue IIporpaMMbl 3HAKOMHUT OOYYarOLIUXCsS C XapaKTEPUCTHKOM BELIECTB,
OKpY’KaroIMX HAac B OBITY: BOJa, IMOBAapeHHas COJb, MHILIEBas CO/AA, C BEILIECCTBAMH, W3
KOTOPBIX CHENIaHbl TOCYyla, CHOUYKH, KapaHJIamM, Oymara, CTPOHUTENIbHbIE MaTepHUalbl,
aBTOMOOWMJIbHASI TEXHUKA, JIEKApCTBaA U T. TI.

Takue tembl kak: «Boma», «IloBapenHass conb», «Cnuukm», «bymara» naroT
BO3MOXKHOCTb aKTyaJIM3alMK SKOJIOTMUECKHUX 3HaHUM oOyyatonuxcs. [Ipaktndyeckue 3aHATUSA
CHOCOOCTBYIOT (DOPMHUPOBAHUIO CHEIHATBHBIX YMEHUN M HAaBBIKOB Pa0OTHI C BEIIECTBAMU H
000opyI0BaHUEM.



[IpoektHble pabOTHI, TeMaTHKa KOTOpPbIX npuBoguTcs B I[Iporpamme, mo3BOJIAT
copMHpOBATh Y 00YyYaIOLINXCSl YMEHHUE CaMOCTOSITEILHO IPHOOpETaTh M MPUMEHSTH 3HAHUS,
a TaKKe Pa3BUBAIOT UX TBOPUYECKUE CIIOCOOHOCTH.

AxtyansHOCTh [Iporpammsl o0ycioBieHa TeM, 4TO B y4eOHOM IIaHE MO MpPEAMETy
«XuMHs» OTBEIEHO BCEro 2 4Haca B Hemednro B 8 W 9 kiaccax, 4To J1a€T BO3MOXKHOCTD
chopMupoBaTh y OOydYarOmUXCS TOJNBKO Oa30BbIE 3HAHUS MO TMpeAMeTy. B Toxe Bpems
Bo3pacT 15-16 Oyaer sBisieTcss BaXHbIM JUIsl HPO(ECCHOHAIBHOIO CaMOOIPEIEICHMS
oOydaromuxcsi. BOo3M0OXHO, 4TO MPOCHYBIIUICS HHTEPEC K XUMUU MOXKET BIUSATH HAa BBIOOD
Oyayeit mpodeccun.

1.2. llenarornyeckas nejaecoodopasHocts [IporpamMmmsi

[Tegarornueckas nenecoodpasHocTb [ [porpaMMel 3aKi1r04aeTcsi B TOM, 4TO B IIPOLIECCE
00y4YeHHs CO3IAI0TCS YCIOBHS K (POPMUPOBAHHIO Y O0YJAIOIINXCS
LEJI0CTHOM KapTUHBI MUpPA, BOCHIUTAHUIO JIFOJIEH TBOPUECKUX U KOHCTPYKTUBHO MBICIISILIUX,
TOTOBBIX K PEHICHUIO HECTaHAApPTHBIX >KU3HEHHBIX 3amad. Ha 3amstusx mo I[Iporpamme
dbopMuUpYIOTCSI yMeHHUs O€30MacHOTO OOpaImIeHusi C BEIIeCTBAMH, HCIOJIb3YEMBbIMH B
MOBCEIHEBHON KU3HHU, 3aKJIAJbIBAIOTCSI HOPMBI 3JI0POBOTO 00pa3a >KU3HU. 3HAKOMCTBO
00ydJarmuXxcsi ¢ XUMUYECKUMHU BEIIECTBAMHU, M3 KOTOPBIX COCTOUT OKPYKAIOUIUH MUD,
MO3BOJISIET PACKPBITh BayKHEHIIIME B3aUMOCBSI31 YEJIOBEKA U PA3IIMYHBIX BEUIECTB B CPEJIE €T0
oOuTaHus.

1.3. OrauunteanbHbie ocodennoctu IIporpammel.

[IporpamMma mMeeT MPUKIAAHYIO HAMPABICHHOCTh M CIIY)KHT ISl YJOBJIETBOPECHHS
WHIUBUAYATbHOIO HHTEpECa 00YUYaOIUXCs K U3yUEHHUIO U IPUMEHEHUIO 3HaHUW 10 XMMUU B
moBcemHeBHOW ku3HH. B IIporpamMme craBUTCS 3amada HEOOXOIWMOCTH OOECIICUUTH
XMMHYECKYIO IPaMOTHOCTh B HAalPaBJIEHUU COXPAHEHHUS 3/10pPOBbs, KaK 3aJI0ra YCHEIIHOCTH
YeJI0BEKa B KU3HU; 1a€TCs MOHATHUE O JICKAPCTBEHHBIX BEIIECTBAX U MEXAHU3MaX UX JEHCTBUS
Ha opranm3M uenoBeka. Conepskanue [IporpamMmbpl ompeaensercs ¢ y4eTOM BO3PACTHBIX
0COOEHHOCTEH 00yyaroIUXCsl M1 UX WHTEPECOB B 00JIACTU MO3HAHUS MUpa, K camMoMy cebe,
KU3HU B IEJIOM, & TAK)KE C YU4ETOM IMICHXOJIOTO-TIeJarOTMYEeCKUX 3aKOHOMEPHOCTEH 00ydIeHMS
1 (HopMHpOBaHUS ECTCCTBCHHOHAYYHBIX 3HAHWUW W BUJOB TO3HABATEIHHON JEATEIHHOCTH.
Oco0oe BHMMaHKE yaeseTcss GOPMUPOBAHUIO YKOJIOTUYECKUX 3HAHUI 00ydaronInXcs.

1.4. Heanb u 3apaun [porpamMmmel

Heab: popmupoBanne y 00y4arommxcs TITyOOKOTO ¥ YCTOMYHUBOTO HHTEPECA K MUPY
BEIIECTB U XUMHUUYECKUX MPEBPAIICHUH, TPUOOpETeHHE HEOOXOJUMBIX MPAKTUYECKUX YMEHUIN
Y HaBBIKOB MPOBEACHUS SKCIIEPUMEHTOB.

3agaun:

Oobyuawmmue:

- pacuupeHHe Kpyrozopa o0y4aronmxcs;

- TMOBBIIIEHUE UX MHTEpPEca K XMMHUHU U Pa3BUTHE BHYTPEHHEW MOTHUBALIMM yYEHUS
gyepe3 (OPMUPOBAHHME TPEICTABICHUN O COCTaBE M CBOMCTBAX XMMUYECKHUX BEIICCTB U
MaTEpHUAaJIOB, OKPY’KAIOIIMX YEJIOBEKa B MOBCEITHEBHOM KU3HU M METUIIHE;

- pacmmMpeHHe U yriayOneHre 3HaHHi 00yJaromuXcsi 0 PO XUMHUECKUX IEMEHTOB
U HUX COCIUHEHUN B IKU3ZHENEATEIBHOCTH OpraHM3Ma, O BAXKHEHIIMX XHMHYECKHUX
MPEBPALLEHUSX, JEKAIUX B OCHOBE MeTab0IM3Ma, O IPUMEHEHUH B MEIUIIMHE HEKOTOPBIX
HEOPraHMYECKHX U OPTaHUYECKUX BEIIECTB;

- pacumidpeHre W YriIyOJieHHe 3HaHWW OOydarolIUXCsl MO OBJAJCHHI0 OCHOBaMU
METOJIOB TIO3HAHUS, XapaKTepHBIX I ECTECTBEHHBIX HayK (HaOJrojeHue, CpaBHEHUE,
HKCIIEPUMEHT, U3MEPEHUE);



- TMOATrOTOBKAa OOYYaroIMXCs, OPUEHTUPOBAHHBIX HA XHUMHYECKUH Mpoduib
o0y4YeHHs, K yCBOCHHIO MaTepHaia MOBBIIICHHOTO YPOBHS CJIOKHOCTH 110 XUMHUH.

PazBuBaromiue:

- (QopMupoBaHHE CHENHUATbHBIX YMEHUW M HaABBIKOB pabOThl ¢ XWMHYECKUMU
BEIIIECTBAMU M MaTepHaIaMH B OBITY M CTIOJb30BaHUS MTOTYYCHHBIX 3HAHUW Ha TIPAKTHUKE;

- pa3BUTHE TBOPYECKHX CIOCOOHOCTEH W YMEHHMH YYaIIUXCS CaMOCTOSITEIHHO
npuoOpeTaTh U MPUMEHSATH 3HAHUS Ha TTPAKTHUKE.

BocnurtarteabHbIe:

- BOCIHUTAHHE DSKOJIOTMYECKON TIpaMOTHOCTHU W XUMHUYECKOH KYJIbTYphl MpHU
oOpallleHnH C BEIIeCTBAMH,

- BOCIIUTAaHUE AYMOLMOHAIBHO- [IEHHOCTHOI'O OTHOIIICHUS K OKPYKAIOLIEMY MUPY;

- OpHEHTaIus Ha BRIOOP XMMHKO-OHOIOrHYeCKOro mpoduIs.
1.5. Anapecart IIporpammbi

[Iporpamma aktyanpHa myisa oOyuaromuxcst 9 kiacca (15-16 ner). Ha oOydyenue mo
[Iporpamme NpUHUMAIOTCSI BCE JKEJAIOLUE, MMerolue Oa30Bble 3HAHMUS [0 XUMUU U HE
MMEIOIIME TPOTHUBOIOKA3aHHH 110 3/J0POBBIO.

1.6. DopMBbI U pPeKUM 3aHATHIA.

@opMbI OPpraHu3al UM y4eOHOr0 3aHATHS:

- JICKIIMOHHO-CEMUHAPCKOE 3aHATHE;

- PaKTUYECKOE 3aHSTHE;

- Oecena; - KOHpEpEeHIHs, - Urpa.

®opMbI Opranu3anum 00pa3oBaTeIbHOr0 Mpouecca - TPYNNoBasi, UHAUBUIAYyaIbHAs.

Copepxanue IlporpamMmbsl mpezamnonaraer pasHooOpa3Hble BUIBI JAESITEIbHOCTH
oOydaromuxcsi:  Oecenpl, JUCKYCCHM, TpPAaKTUYECKWEe U  JIaDopaTOpHblE  paboThI,
CaMOCTOSITEIIBHBIE TMPOCKTHBIE pAOOTHI C HCIIOJB30BAHMEM PA3NHYHBIX HCTOYHHKOB
nH(pOpMaLIUH.

I'pynnosasa (Gecema H»BpUCTHYECKAs, 3allUTa MPOEKTOB, JabOpaTOpHOE 3aHSITHE,
JIEKIUA, OJIMMITHAA, OTKPBITOE 3aHITHE, TPAKTUICCKOE 3aHATHE, TIPE3CHTAIIHS, CEMUHAD).

Hnoueuoyanvnaa (HaOmoneHue, oTpabOTKa HABBIKOB PEUICHUS MNPAKTUYECKUX

3aj7a4).

JlexumoHHO-ceMuHapckast (opma TpoOBeAeHUS Y4YEOHBIX 3aHSATHUH  IO3BOJSET
paclupuTh W YIIIYOUTh 3HAHWA O XHMHUYECKHX BEIIECTBAX, MPUMEHSIEMBIX B OBITY,
CTpOUTENbCTBE, MemuimHe W T.J. CeMuHapbl CIOCOOCTBYIOT TMOBBIIICHUIO YPOBHS
CaMOCTOSITEJIBHOCTH ~ OOy4arolmuxcss B YCBOGHMM MaTepuana W 1Opu  pabore cC
JIOTIOTHATEIILHBIMA HMCTOYHUKAMH HWHpopMaruu. [IpakTudeckue 3aHATHS CIIOCOOCTBYIOT
(OpMUPOBAHHIO CHEIMATBHBIX YMEHUM U HABBIKOB Pa0OTHI C XUMHUYECKUMHU BEUIECTBAMH U
obopynoBanueM. Co3gaHue IPOEKTHBIX padOT MO OTAEIbHBIM TeMaM [IporpaMMbl O3BOJISAIOT
Pa3BHUTh TBOPYECKUE CITOCOOHOCTH, CPOPMHUPOBATH Y O0YUAIONTUXCS YMEHHS CAMOCTOSTEIHHO
MpHOOpeTaTh 3HAHUS.

WuTerpauus: mporpamma yriayOiseT 3HaHHS 10 OWOJIOTUH, XUMHH, 3KOJOTHH,
MEIUIMHBI, ICUXOJIOTMH. VITOroM yCBOEHUS POrpaMMBI SBJIETCS 3alUTa MPOEKTA.

Pexxum 3anstuii: 1 pa3 B Hegento 1o 2 yaca. I'pynna aereit noctosiHHAs.

1.7. Cpok peamusauuu [Iporpammel.

Cpok peanu3zanuu nporpammel - 1 rog. O0mee K0JIM4eCTBO Y4eOHBIX YaCOB,
3alJIAHMPOBAHHBIX HA BeCh Mepuo 00ydyeHusi: 68 yacos

1.8. lnanupyembie pe3yabTaThbl ocBoeHus IIporpammbl. O6pa3oBaTenbHbIe
pe3yJIbTaThl:

[Tocne 3aBepmienus o6yuenus o [Iporpamme oOyuaromuecs: OyayT 3HATh:



- COCTaB, CBOMCTBa, 00JIACTU NMPUMEHEHHUS HanboJjiee PacpoCTPaHEHHBIX BEIISCTB U
MaTepUAJIOB M YMETh NMPHUMEHATh MX IO HA3HAYCHHWIO, COOJIIOJas TpaBuiia OE30MacHOro
oOpareHus: ¢ HUMU;

- POJIb XUMHUYECKHX 3JICMCHTOB M UX COCTMHCHUHN B )KU3HEACIATEIIBHOCTH OPraHU3Ma;

- BaXHEUIIMEe XMMHYCCKHE MPEBPAIICHHUS, JIe)KAIUe B OCHOBE METabOJU3Ma,;
HEKOTOpbIC HEOPTaHUYCCKUE U OPraHUYCECKUE BEIECTBA, IPUMEHsIeMble B MeaunuHe. [Toce
3aBepieHus 00y4enus o I[Iporpamme oOydaronuecst OyayT yMeTh:

-  COCTaBJIATb CXEMblI OCHOBHBIX KPYT'OBOPOTOB OMOreHHBIX JJICMEHTOB B IIpHUpoac,
000CHOBBIBATH POJIb KaXKIAOIro B COXpPAaHCHUHU IPHPOJHOI'O PABHOBCCHUA, AHAIMN3UPOBATH
NPHUYXHBI U ITOCJIICACTBUS €TO HAPYHICHU A,

- IPOBOJUTh XMMHUYECKUH 3KCIEPUMEHT M0 OOHAPYKEHUIO0 KaTUOHOB U aHHOHOB B
pacTBopax;

-co0ur0/1aTh IpaBuiia 6€30MaCHOCTH MTPU 0OpALIEHUH C JIEKAPCTBEHHBIMH BEILIECTBAMU
U CPEICTBAMU OBITOBOW XUMUMU;

-COCTaBJISITh OTYET O MPOACITAHHOM SKCIIEPUMEHTE;

-[IPUMEHSATH BEIIECTBA 110 HA3HAYEHMUIO;

-pemarhb 3a1a4 pa3InyHON CTENEHH CJI0KHOCTH: KaK TUIIOBBIE, TAK U KOMILIEKCHBIE;

-pa3BUBaTh COOCTBEHHYIO MHUIIMATUBY M TIO3HABATEIBHYIO AKTUBHOCTD MPHU PEIICHUN

Pa3IMYHBIX BOIIPOCOB U MPOOJIEM B XUMHUHU.
Jnis  MOHUTOpWHTA  PEe3yNbTaTUBHOCTH  00Opa3oBaTENBHOTO  Mpoliecca 10

[Iporpamme «Xumusi B ObITY» UCHOIB3YIOTCS CIEAYIONINE BUIbI KOHTPOJIS:

. MPEIBAPUTEIBHBIN KOHTPOJIb (TPOBEPKA 3HAHWN YYAIIUXCS HA HaYaJIbHOM
sTane ocBoeHus [IporpaMmmbr) — BXOIHOE TECTUPOBAHNUE;

. TEKYIIHI KOHTPOJIb (B TEUEHUE BCETo cpoka peanusauuu [Iporpammsl);

. UTOTOBBIA KOHTPOJIb (3aKIIOYUTENbHAs IPOBEPKA 3HAHUM, YMEHUI, HABBIKOB

o
uroraM peanuzainuu [I[porpaMmei).
enn n 3apaum.
oOpa3oBaTeNbHbBIC (MIPEJAMETHBIC) - pa3BUTHE IMO3HABATEIIPHOIO WHTEpPECca K XHMHH, BKIIFOUCHHE B
MO3HABATENBHYIO JIEATETbHOCTh, IPUOOPETEHHE ONPEICIICHHBIX 3HAHNUW, YMEHHI, HABBIKOB, KOMIIETEHITUH .
JTUYHOCTHBIE - ()OPMUPOBAHHME OOIIECTBEHHOW aKTHMBHOCTH JMYHOCTHU, TPAXKIAHCKOW MO3UIUH,
KYJIbTYpPbI OOIIIEHUS U TTOBE/IEHUS B COLIMYME, HaBBIKOB 3/I0POBOT0 00pa3a KU3HU
METamnpeaMETHbIE - pa3BUTHE MOTHBAaIlUk K oTnpeaeIeHHOMY BUTTY
JCATCIIBHOCTH, HOTpe6HOCTI/I B CaM0p33BI/ITI/II/I, CaMOCTOATCIBbHOCTH,
OTBETCTBECHHOCTH, aKTUBHOCTH, aKKypaTHOCTI/I.

2. Copepxanne IIporpamMmmbl

2.1. YueOHBIii (TeMATHYECKHIT) MJIAH

N Ha3zBanme paznena | KoauvecTBo yacos ®opma aTTecTauum/
Bcero | Teopus NPAaKTHKA KOHTPOJIA
1 HavaabHble nonsaTus| 21 17 4
M 3aKOHbI XUMHH

2 |BaxkHeiimme 18 15 3 Bxomuoe
npeacTaBUTEIH TECTUPOBAHUE
HeOpPraHu4ecKHux
BeIeCTB.




Koan4yecTBeHHBIE
OTHOIIICHUA B XUMHH

I'eneTnueckasi cBA3L
HEOPraHu4ecKux
coeTNHeHu

18

16

XumMuyeckasi CBA3b.
OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIEC

11

11

TECTUPOBaHUE/ OTYET|
TI0 TIPaKTHYECKOM
pabote

peakuuu

68 59 9

2.2. Coaep:xkaHue NpOrpaMMbl
IlepBoHaYa/ibHbIC XUMUYECKHUE OHATHS

[Ipenmer xumuu. Ponp XxumMuu B KM3HM 4elioBeka. Tena u BemecTBa. Pusnyeckue
CBOICTBa BEILIECTB. ArperarHoe cocTosHue BemiecTB. [loHsATHE 0 MeToaax MO3HAHUS B
xuMuM. XUMus B cucteme Hayk . Uucteie BemectBa U cmecu . CrocoObl pasieneHust
cMecei .

ATOMBI M MOJEKYIbl. XUMHUYECKUE 3JeMEHTHl. CHUMBOIBI XUMUYECKHX JIIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

XyUMHu4ecKas Q)OpMyna. BameHnTHOCTP aTOMOB XMMHYECKHX DJEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BECIICCTB. OtHocutensHas aTroMHas Macca. OTHOCHTEILHAS
MOJICKYJIApHas Macca. MaccoBas 10JIs1 XUMUYECKOIr0 3JIEMEHTa B COEJUHEHMU.

dusznyeckrue M XUMUUYECKHE SBICHHSA. XHUMHUUYCCKas pcakuusa u e€ IIpHU3HAKH. 3aKkoH
COXpPAaHCHUA MACChbl BCUICCTB. XHUMUYECKHUE YpaBHCHMU. KJ'IaCCI/I(i)I/IKaL[I/ISI XUMHNYCCKHX
peaKL[PII’I (COCI[I/IHCHI/IH, Pa3JI0XKCHUA, 3aMeH_[CHI/ISI).

XUMHUUECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM MOCY/10H, ¢ mpaBuiiaMu paboThl
B JIabopaTopuu U NpuéMamMu oOpalieHus ¢ J1abopaTOpHBIM 000pYyI0OBaHUEM; U3YyUEHHUE U
onucaHue (U3NYECKUX CBOMCTB OOpa3lOB HEOPraHMYECKHX BEIIECTB; HAOIIOACHUE
¢u3nyeckux (IUIaBJIeHUE BOCKA, TassHUE JIbJla, pacCTUpaHHUe caxapa B CTYIKe, KUIICHUE U
KOHJIEHCAllMs BOJbI) U XUMHUECKUX (TOPEHUE CBEYH, IPOKAINBAHUE MEIHOW NMPOBOJIOKH,
B3aMMOJICHCTBHE MeJIa C KHUCIOTOW) SIBIICHWN, HAONIOJCHHE W ONMUCAaHUE TPHU3HAKOB
NPOTEKaHUs XUMHUYECKHX peaklHuid (pasjiokeHHEe caxapa, B3auUMOJEICTBHE CepHOMU
KHUCJIOTHl C XJIOpUZOM Oapusi, pasznokenue ruapokcuna meau (II) mpu HarpeBanuw,
B3auMoJieiicTBHe kemne3a ¢ pactBopoM conu Meau(Il)); usydenue crocoOoB pazzeneHus
cMmeceil (c MoMoIbl0 MarHuTa, (GUIbTPOBAaHHUE, BBIIAPUBAHHUE, TUCTHILUISALUSA, XpOMaTO
rpadust), mpoBeeHNE OYNCTKU TOBAPEHHOW COJIN; HAOJI0/IEHUE U OTMCAaHUE Pe3yIbTaToB
IPOBE/ICHUS OMbITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS! MAacChl; CO3/1aHUE MoJenei
MOJIEKYI (IIIapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBUTeId HEOPraHUYECKHUX BeleCTB

Bo3nyx — cMech razon. CocraB Bo3ayxa. Kuciopoa — 3j1€MEHT U MpOCTOe BELIECTBO.
Haxoxnenune xuciopona B mpupozae, (pU3MUECKHe W XUMHUYECKHE CBOWCTBA (peakuuu
ropenusi). Oxcunpl. IIpumenenue kucinopona. CrocoObl HOMy4YeHHs KHCIOpoJa B
naboparopur W TpombinuieHHOCTH. KpyroBopor kucimopona B mnpupone. O30H —
AJTOTPOIMHASI MOAU(PHUKAIUS KUCIOPOa.




TennoBoit 3PdekT XUMHUYECKOW peaklni, TEPMOXMMHYECKHE YpaBHEHHS, HK30 H
SHAOTEPMHUUYECKHE PeaKIH. TOMINBO: Yroib U METaH. 3arps3HeHHe BO3/yXa, YCUIICHHE
NapHUKOBOTO 3P QeKTa, pa3pyIIeHne 030HOBOTO CIIOS.

Bomopon — »smeMeHT W mpocTtoe BemiecTBo. HaxoskjaeHue Bojopoja B TPHPOJE,
bu3HYecKue 1 XUMHUECKHE CBOMCTBA, MPUMEHEHHE, CITOCOObI moiydeHust. CocTaB KUCIOT
U COJIe.

KonnyectBo BemectBa. Monb. Momsipaast macca. 3akoH ABoraapo. MossipHblii 00bEM
razoB. Pacuérel 10 XUMUYECKUM YPABHEHUSM.

®dusnueckue cBorcTBa Boabl. Boma kak pactBoputens. PactBopbl. HaceleHHsle u
HEHACBILIEHHbIE PACTBOPBL. Pacmeopumocms eeujecme 6 6ode. MaccoBast 10151 BEIIECTBA
B pacTBOpe. XMMHUECKHE CBOMCTBA BOJIbl. CocTaB OCHOBaHMM. PoJib pacTBOpPOB B Ipupoae
Y B )KM3HU yesnoBeka. KpyroBopoT Bobl B pupoe. 3arpsi3HeHUE NPUPOIHBIX Boa. OxpaHa
Y OYUCTKA IPUPOJHBIX BO.

Krnaccudukanus Heopranmvecknx coemamHeHuid. Okcumel. Kimaccuukamusi OKCHIIOB:
coneoOpa3yromme (OCHOBHBIC, KHCJIOTHBIC, aM{(OTEepHBbIE) H HecoJeoOpa3yroIne.
Homenknarypa okcuaoB (MeXIyHapoaHas ¥ TpUBUaAIbHAsA). DuU3nueckne u XUMUYECKUE
cBoiicTBa okcua0B. Ilonyuenue.

OcnoBanus. Krnaccuukanuss ocHOBaHMM: HIENOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii (MexIOyHapoaHass M TpuBuanbHas). Dusmueckue u
XHMHYECKHE CBOMCTBA OCHOBaHUi. [losrydyeHne 0oCHOBaHUM.

Kucnotel. Knaccudukanuss xucnor. Homenkmarypa Kucior (MexXayHapoaHas U
TpUBHaJIbHAA). PU3NYECKUE U XUMUYECKHE CBOWCTBA KUCIIOT. Pl aKTHBHOCTH METAJLIOB
H. H. bekerosa. [IoaydeHne KUCIOT.

Comu. Howmenknatypa cosedd (MeXAyHapoaHass W TpuUBHANbHAsA). (DuU3nueckue u
XUMHYECKHE CBOMCTBa coneil. CocoObI MOTydeHus COeH.

I'eneTnueckas CBA3b MEKAY KiIaCCaMU HECOPTaHUYCCKUX CO€IUHEHMH.

XVMHYECKUN DKCIIEPUMEHT: KAuECTBEHHOE OIPENEICHUE COIAEP)KAaHUSA KHUCIOpoAa B
BO3/JyXe; IOJydyeHUe, COOMpaHue, DPACIIO3HABAaHWE U HU3YUYEHUE CBOICTB KHCIOPOJa;
HaOJII0/IeHUEe B3aMMOJIEUCTBUS BEUIECTB C KHCIOPOJAOM M YCJIOBHUS BO3HUKHOBEHUS WU
npeKpalleHus: ropeHus (moxapa); 03HaKOMJICHHE ¢ 00pa3laMHu OKCHIOB M OMHMCAaHUE UX
CBOWCTB; TMOJy4YeHHE, COOMpaHHe, paclio3HaBaHME W HW3yYeHHE CBOMCTB BOJOpOJA
(ropenwue); B3auMoaecTBUE Bosopoaa ¢ okcuaoM meau(Il) (Bo3MOXHO HCIOIB30BaHME
BUJICOMAaTEpHAIIOB); HAOJI0IeHHuE 00pa31I0B BEIIECTB KOJMUYECTBOM | MOJIb; CClIeIOBaHNE
0COOEHHOCTEH PAaCTBOPEHMs BEILECTB C Pa3IMYHON PacTBOPUMOCTBIO; MPUTOTOBJICHUE
PacTBOPOB € ONPEAEIEHHON MACCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA; B3AUMOICHCTBHE
BOABI C MeTajulaMd (HaTpueM H  KaiblueM) (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); ONPEJEIEHUE PACTBOPOB KHCIOT U IIEJIOYEH C IOMOIIBIO
UH/INKAaTOPOB; UCCIIEI0BaHHE 00pa3lloB HEOPraHNYECKUX BEUIECTB pa3 JIMYHBIX KJIACCOB;
HaOJI0/IEHUE W3MEHEHHS OKPACKHM HWHIMKATOPOB B PACTBOPAX KHUCIOT U IIEJIOoYei;
n3ydeHue B3aumojercTBus okcu aa menu(Il) ¢ pacTBopom cepHON KHCIOTHI, KHUCIIOT C
METa/UlaMM, pEaKLU{ HEeUTpaJM3aluy; II0JYyYEeHUE HEpPacTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJJHOTO METajljla IpYrMM U3 pacTBOpa COJIM; PELIEHUE SKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelme Kiacchl HEOPraHUYECKUX COCTMHEHUI.

Iepuoauveckuii 3aK0OH M EPUOANYECKAS CUCTeMa XUMHU4YecKuXx djiemeHToB . U.
MenpeneeBa.

Crtpoenue aTOMOB. XuMHYeCKasi CBA3b. OxucauTeIbHO-
BOCCTAHOBUTE/IbHbIE PeaAKLIMH.



[lepBble MOMBITKH KiIaccU(UKALUU XUMHUYECKUX 3neMeHToB. [loHsTHE O rpynmax
CXOJHBIX 3JIEMEHTOB (ILIE€JIOYHBIC U IIEIOYHO3EMENbHbIE METAJUIbI, TaJOreHbl, HHEPTHBIE
raspl. DJIEMEHTHI, KOTOPBIE 00pa3yroT aM(OTEPHBIE OKCUABI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepmoanueckass cucremMa xuMuuyeckux osiemeHtoB . U.
MengeneeBa. Buasr Tabmuibl «l[leprogudeckasl cucreMa XuMU4eckux sneMmeHnToB /. .
Menneneeay. Ileproasl u rpymmsl. @PU3HUECKUN CMBICII IIOPSAIKOBOIO HOMEpa, HOMEPOB
IIepH 0J1a ¥ TPYIIIbI FJIEMEHTA.

nepBbix 20 XMMHUYECKUX SJEMEHTOB mnepuoandeckod cucremsl Jl. M. Menneneesa.
XapaKTeprucTUKa XMMUYECKOTO JIEMEHTA IO €T0 MOJ0KESHUIO B MEPHOINYECCKON CHCTEME
. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJiiyca aTOMOB XUMHYECKUX 3JI€ MEHTOB, METAJUTMYECKUX
Y HEMETAJUTHYECKUX CBOMCTB IO TPYyMIaM U repuoaM. 3HaYeHHE IEPHUOINYECKOr0 3aKOHA
Y MEPUOJNYECKON CUCTEMbI XUMHUYECKHUX PJIEMEHTOB ISl Pa3BUTUSA HAYKU U NMPAKTUKH. /1.
W. MenpeneeB — y4u€HbIN U TpaXKJaHUH .

QHGKTpOOTpI/IHaTeJII)HOCTI) XHMHYCSCKHUX AJIEMEHTOB. XHUMHUUECKas CBI3h (I/IOHHaﬂ,
KOBAJICHTHAS ITOJIAPHAA U KOBAJICHTHAA HCIIO J'ISIpHaH). CTeneHb OKHCIICHHS.
OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC peakuunu. HpOLICCCLI OKHCJICHHUA U
BOCCTaHOBJICHH. OKHUCIIUTEIH U BOCCTAHOBUTEIIH.

XUMUYECKUH SKCIIEPUMEHT: U3y4yeHUE 00pa3I0B BELIECTB METAJ JIOB U HEMETAJUIOB;

B3aMMOJECMCTBHE TMAPOKCUIA IMHKA C PACTBOPAMHU KHUCIIOT U ILEI0YEH;
IIPOBEJICHUE  OIIBITOB, WUTIOCTPUPYIOLINX — IPUMEPHI OKUCINTEIBHO-

BOCCTaHOBUTEJIbHBIX peakiii (TopeHue, peakliuy pa3iokKeHus, COeIMHEHNS).

Me:xnpeaMeTHbIE CBSI3U

Peanu3zanus mexxnpeaMeTHBIX CB3€H IpU U3y4EeHUU XUMUU B § Kilacce

OCYILIECTBIISICTCS Yepe3 UCTOIb30BAHNE KaK OOIMX €CTECTBEHHOHAYYHbBIX OHATUH, TaK

Y TIOHATUH, SIBJISIFOIIMXCSI CACTEMHBIMU JIJIS1 OTJEJIBHBIX TPEIMETOB

€CTECTBEHHOHAY4YHOI'0 LIUKIJIA.

OO0mue ecTecTBEHHOHAyUHbIE TOHSATHUS: HAy4YHBIA (PaKkT, TUMoOTE3a, TEOpHUs, 3aKOH,
aHajgu3, CHUHTE3, Kiaccuukanus, TNEPUOJUYHOCTb, HAOIIOICHUE, OSKCIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®duznka: MaTepusi, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII, PATUOAKTHBHOCTb,
MOJIEKYJIa, JJICKTPUYCCKUH 3apsiyi, BEMIECTBO, TeNI0, OO0BEM, arperarHoe COCTOSHHE
BEIIIECTBA, ra3, Pu3ndecKue BeTMUNHBI, €IUHUIBI H3MEPEHUs, KOCMOC, IJIAaHETHI, 3BE3bI,
Comnnre.

buonorus: ¢porocunres, npixanne, ouocdepa.

['eorpadus: armocdepa, rtumpocdepa, MHHEpPAIbl, TOPHBIE TOPOJABI, TOJIC3HBIC
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI .

IInanupyembie pe3yabTaThl.

MeTanpeaMeTHbIe pe3yJibTaThl
B cocraBe meTanpeaMeTHBIX pe3yIbTaTOB BBIIACISIOT 3HAYUMbIE A1 (POpMHUpPOBAHUS
MHUPOBO33pEHHUS OOILICHAYYHbIE MOHATHS (3aKOH, TEOpHsl, MPUHIINI, TUIOTe3a, (aKT,
CUCTeMa, TpOIECC, OKCIEPUMEHT ¢  JAp.), KOTOpble  HCHOJB3YIOTCS B
€CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETax U MO3BOJSIIOT HA OCHOBE 3HAHUH U3 ATHX
npeaMeToB (GOpMHUPOBATh MPEICTABICHUE O IEJIOCTHON HAay4YHOH KapTHHE MHUpa, U
YHUBEpCadbHbIE  yueOHbIE JAeicTBHs  (MMO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,



peryisTHBHBIE), KOTOpble  oOecreyuBalOT  (HOPMHpPOBAHME  TOTOBHOCTH K
CaMOCTOSTEILHOMY TJIAHUPOBAHHIO U OCYILIECTBICHUIO yUYEOHOM NesTeTbHOCTH.

MeranpenmeTHbie pe3yJabTaThl OCBOSHHUS 00pa30BaTEIbHONW MPOTPaAaMMBbI MO XHUMHUU
OTpaXaroT OBJIAJICHUE YHUBEPCAIbHBIMU MIO3HABATEbHBIMH ICHCTBUSIMH, B TOM YHUCIIE:

Bba3zoevimu nozuueckumu oeticmeuamu

1. yMEHHEM HUCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHHS TP OCBOCHU Y 3HAHUM:
PacKphIBaTh CMBICIT XHMHYECKUX TOHATHN (BBIACIATh MX XapaKTEpHBIC MPHU3HAKH,
YCTaHABJIMBATh B3aWMOCBSI3b C JPYTMMH TOHATHSIMU), WUCIIOIb30BAaTh TOHSATHS IS
0OBSICHEHUSI OTACIBHBIX (PAKTOB W SBJIICHWUM; BBIOMPATh OCHOBAHUS U KPUTCPUU IS
KJIacCU(PUKAIMK XUMUYECKUX BEMICCTB M XUMHUUYECKHX PEaKIHW;, yCTaHaBIUBATh
MPUYMHHO-CJICJICTBEHHbBIE CBS3M MEX]Yy OOBEKTaMH HU3Y4YEHHUS, CTPOUTH JIOTMUECKHUE
paccyxneHusl (MHIYKTHUBHBIE, JCAYKTHBHBIC, 1O aHAJIOTMH), JEJIaThb BBIBOJBI M
3aKJIIOUYCHUS

2. YMEHHEM MPUMEHSATH B IPOLECCE TO3HAHUS CUMBOJIIMYECKUE (3HAKOBBIE) MOJIENH,
UCTIONIb3YyeMbIE B XUMHUH, NPEeoOpa3OBHIBATh IIHPOKO MPUMEHSEMBIE B XUMHUHU
MOJI€TIbHBIE TPEICTaBICHUS — XUMHYECKHM 3HAK (CUMBOJ AJIEMEHTA), XUMHUYecKas
dbopMyIia u ypaBHEHNE XUMHUECKON peaKIIHH
- TpPU peUIeHUH Y4eOHO-TIO3HABATENBHBIX 3a7ad; C YYETOM OJTHX MOJEIBHBIX
IIPEJCTABIICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKU HU3Y4YaE€MbIX
00BEKTOB — XMUMHUYECKUX BEIIECTB U XMMHUYECKHX PEAKIIH;

bazoevimu uccnedosamenvckumu oelucmeusmu

1. YMCHUCM HCIIOJBb30BATh ITIOCTABJICHHBLIC BOIIPOCBI B Ka4YCCTBC HHCTPYMCHTA
IIO3HAaHHA, a TAK)XK€C B Ka4€CTBC OCHOBbI IJIs (1)OpMI/IpOBaHI/I$I TUIIOTE3LbI IO ITPOBCPKE
IMPaBUJIbHOCTHU BbICKA3bIBACMbIX CY)KHGHHﬁ;

2. TpuoOpeTeHHe OmbITa MO IUIAHUPOBAHHMIO, OPTaHW3allUd M MPOBEICHUIO
YUCHHYECKHX OSKCIHEPHMEHTOB: yMEHHe HaOmogaTh 3a XO JOM IIpolecca,
CaMOCTOSITEIBHO TIPOTHO3UPOBATH €T0 Pe3ysbTaT, (OPMYyIHpOBaTh O00OOIICHHS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIETIOBAHUS, COCTABIATh OTYET O
IpoieTIaHHOM paboTe;

Paobomoii c ungpopmayueit

1. yMeHHeM BbIOMpaTh, AHAJIU3UPOBATh W MHTEPIPETUPOBATH HH (POPMAIUIO
pa3NUYHBIX BUAOB M (DOpPM TMpEACTaBICHHUS, MOJYy4aeMyl0 U3 Pa3HBIX HCTOUYHUKOB
(Hay4HO-TIONYJIIpHAsL JIUTEPATypa XUMUYECKOIO COAEP KAHUs, CIIPaBOYHbIE 110COOMS,
pecypcsl HTEpHETA);

2. YMEHHEM MPUMEHSTHh Pa3IUYHbIE METOJAbl M 3aMpOChl MPH IO HUCKE U OTOOpE
WH(GOPMAIIUU ¥ COOTBETCTBYIOIIMX TAHHBIX, HEOOXOMMBIX JJISI BBIMTOJTHCHUS yIeOHBIX
Y TI03HABATENIbHBIX 3a7a4 OMpPEACIIEHHOTO THIA; MPUOOPETEHHE OIbITa B O00JACTH
UCTIOJIb30BaHUsA  WH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH, OBJIaJICHUE
KYJIbTYPOH aKTUBHOT'O MCIIOJIb30BaHUSI PA3JIMYHBIX IOUCKOBBIX CHCTEM;

3. yMEHHEM HCIOJIb30BaTh M aHAIM3MPOBAaTh B TIpouecce Yy4eOHOW U
UCCIIEIOBATENIbCKON JICSITETLHOCTH WH(OPMALUIO O BIMSHUMA HPOMBIIUICHHOCTH,
CEJIbCKOTO XO035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOUIEH MPUPOIHON Cpebl;



YHueepcaﬂbemu KOMMYHUKAMUGHbIMU oelicmeuamu

1. yMEHHEM 3aJaBaTh BOIPOCHI (B XOJl¢ MUAOra W/WIH JAUCKYCCUHU) TIO CYIIECTBY
00cyxaaemMoit TeMbl, POPMYITHPOBATH CBOU MPEITIOKEHHUS OTHOCUTEIHHO BBITIOJIHCHHS
MIPEJI0KEHHOM 3a1a4H;

2. TIpUOOpETEHHWE OIbITAa IPE3CHTAIMU PE3YJIbTATOB BBHIOJIHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (J1ab0paTopHOrO OmbITa, JTA0OPAaTOPHON PaOOTHI MO HMCCIEAOBAHUIO
CBOWCTB BEIIECTB, yUeOHOTO POCKTA);

3. 3aMHTEPECOBAHHOCTb B COBMECTHOW CO CBEPCTHUKAMM I103HABATEIBHOM H
UCCIIEI0BATENLCKOM AEATEIbHOCTH NPU PEIIEHNH BO3HUKAIOIIUX POOJIEM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS MO3UIMK (00CykIeHUs, 0OOMEH MHEHHSIMH,
«MO3TOBBIC IITYPMBI» H JIP.);

Ynueepcanonvimu pecynamuenvimu oeiicmeuamu

1. yMEHHEM CaMOCTOATEIbHO ONPEACNATh LENU JeATENbHOCTH, IUIAHUPOBATh,
OCYIIECTBIIATh, KOHTPOJHMPOBATH M MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesATebHOCTh, BbIOMpaTh Haunbosee 3P(GEeKTUBHBIE CIHOCOOBI pelIeHUs YYEOHBIX M
MO3HABATENBHBIX 33Ja4, KOPPEKTHUPOBATh IMPEIJIOKECHHBIH aNropuTM ACUCTBUHI MpHU
BBITIOJTHEHUH 33/IaHUN C YIETOM MOJTYYEHHUS HOBBIX 3HAHMN 00 M3ydaeMbIX 00BEKTax
— BEIIECTBAX U PeaKIusiX;

2. YMEHHEM HCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraéMbi€ B YCIOBUU
3aganui. IllpeaMeTHbIe pe3yJbTaThl

B cocrtaBe mpeaMeTHBIX pe3yabTaTOB 10 OCBOEHHIO O0S3aTEIBHOIO COJEp KaHMUS,
YCTQHOBJIEHHOT'O JAHHOHN MPUMEPHOM pabodeill mporpaMMoH, BBIIEISAIOT: OCBOCHHbBIE
00yuaroIMUMUCS HAy4HbIE 3HAHUS, yMEHHUS U CIIOCOOBI IEHCTBUM, crieln(pUIecKue s
HPEIMETHOM 00s1acTH «XUMUS», BUIBI JESITEILHOCTH IO MOJyYE€HHI0 HOBOTO 3HAHUS,
€ro MHTEpIpeTaluu, NpeoOpa3soBaHUI0 U NMPUMEHEHHIO B Pa3IMYHBIX Y4YEOHBIX U
HOBBIX CUTYaIHUsIX.

1. packpvliéamb CMBICT OCHOBHBIX XHUMHUYECKMX TIOHATHI: aTOM, MOJIEKYJIa,
XMUMMYECKHUI 3JIEMEHT, IPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, CMECh, BAJICHTHOCTb,
OTHOCHUTENbHAs aTOMHAas U MOJIEKYJSIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHasl Macca, MaccoBasl OISl XMMHUYECKOT0 JIEMEHTa, MOJISIPHBIM 00BEM, OKCHL,
KHUCJIOTa, OCHOBaHUE, COJb, 3JIEKTPOOTPHULATENBHOCTh, CTENEHb OKHUCIIECHHUS,
XMUMHMYECKasi peaklnus, TeruioBoi 3(dexr peakunu, KiaccuuKalus peaxiuid,
XMUMHYECKas CBsI3b, pACTBOP, MaccoBasi J0JIs BELIECTBA B PaCTBOPE;

2. ULNIOCMPUPOB8aAmMb B3aUMOCBS3b OCHOBHBIX XUMUUECKUX MTOHITUHN (CM .
I . 1) ¥ IPUMEHATH 3TU NOHSTHS IIPU ONKMCAHUY BEIIECTB U UX NPEBPAILCHUN;

3. ucnonv3osams XUMHUYECKYI0 CUMBOJIUKY JUIsI COCTaBJIeHUS (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKHUX PEAKIINIA;

4. ompedensims BaJCHTHOCTb AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSX; CTEIICHb
OKHUCJICHHSI DJIEMEHTOB B OMHApPHBIX COEIMHEHUSX; MPUHAJUICKHOCTh BEIIECTB K
onpenen€HHOMY Kjaccy COeAMHEHUl Mo ¢opMynaM; BHJ XHMHYECKOH CBSI3U
(KOBaJIEHTHAs M MIOHHAs1) B HEOPIaHUYECKUX COECTUHEHUSX;

5. packpvieamv  cmuicn  nepuoguueckoro  3axkoHa J[. M. Menneneesa:
JEMOHCTPUPOBATh NMOHUMAHUE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX
AJIEMEHTOB OT UX IMOJIOKEHHS B IEPUOJUYECKON CUCTEME; 3aKOHOB COXPAHEHUSI MACChI



BEIIIECTB, TOCTOSIHCTBA COCTaBa, AaTOMHOMOJIEKYJISIPHOTO Y4Y€HHSs, 3aKOHa ABOTrajpo;
onucwvieams U Xxapakmepuzosams TaOMUYHYI0 (DOPMY MEPHOTUIECKON CHCTEMBI
XUMUYECKHX DJIEMEHTOB: pa3jiMyaTh MOHATHS «TJaBHas moarpymnmna (A- rpynma)» u
«moboyHas noarpynna (b rpymnmna)», manbie 1 0oybIIue

NEPUOJIbl; cOOmHOCUmMb 0003HAYEHHU, KOTOpble UMEIOTCs B Tabnuue «llepuonnueckas
cucremMa xumuueckux ajgementoB [, WM. MeHaeneeBay ¢ 4YHCIOBBIMH
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps siapa,
00111ee YMCIIO AIEKTPOHOB U PACIIPEACICHUE UX M0 JIEKTPOHHBIM CJI0SIM);

6. Kaaccuguyuposams XUMHUYECKUE JJIEMEHTbl; HEOPraHWYECKHE BEILECTBa;
XMMHUYECKHE Peakluuu (IO YUCIY U COCTaBy y4YacCTBYIOIIUMX B PEAKIMU BEIIECTB, IO
TerIoBoMy 3 dekry);

7. xapakmepuzoeams (onucviéams) OOIIME XUMHYECKHE CBOWCTBA BEIICCTB
pPa3JIMYHBIX KJIACCOB, OATBEPIK/asl OMMCAaHUE MPUME PAaMU MOJIEKYJIIPHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUM;

8. mpocnosupoéams CBOUCTBA BEUIECTB B 3aBUCUMOCTH OT HX KAau€CTBEHHOI'O
COCTaBa; BO3MOYKHOCTHM MPOTEKAHUS XUMHYECKHMX IpPE€ BPAIICHUW B Pa3IUYHBIX
YCIIOBUSIX;

9. ebluucaAMbL OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYEO MAacChl BEIIECTB;
MaCCOBYIO JIOJF0 XHMHYECKOTO 3JIEMEHTa 10 (POpMyJie COSITUHEHHSI; MACCOBYIO JIOJTIO
BEIICCTBA B PaCTBOPE; MPOBO JUTHh PACUETHI M0 YPABHCHUIO XUMUYCCKOM PEaKIINM;

10. npumeHssms OCHOBHBIC OIICPAIIUU MBICIIHUTEILHON JEATCIBHOCTH — aHaIu3 U
CHUHTE3, CpaBHEHHE, 0000IIeHNe, CHCTeMAaTH3alHI0, KIACCH(UKAINIO, BBISBICHUC
NPUYUHHOCIICACTBCHHBIX CBSA3CH — JUISI M3yYCHHUS CBOWCTB BEIIECTB M XUMHUYCCKUX
pCaKIMii; €CTECTBCHHOHAYYHBIC METOJbI IMO3HAHUS — HAOIIOJCHUE, H3MEpEHUE,
MOJICTTUPOBAHUE, SKCTICPUMEHT (peabHBIA U MBICJICHHBIN );

11. cnedosamy TpaBUiIaM TOJIb30BAHUS XUMHUYECKOH MOCynoil M 1abopaTOpHBIM
000pyZO0BaHHEM, a TaK)Ke IpaBWJIaM OOpaIeHHs] C BEIIECTBAMU B COOTBETCTBUM C
WHCTPYKIUSMH T10 BHITIOTHEHHUIO Ta00PaTOPHBIX XUMHUYECKUX OMBITOB IO TIOTYyUEHUIO
U coOMpaHMIO ra3000pa3HBIX BELIECTB (BOJOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM J10JIEN pacTBOPEHHOTO BEIECTBA; IUIAHUPOBATH
Y TIPOBOJIUTH XUMHYECKHE SKCIIEPUMEHTHI 00YJAFOIINUXCS CICAYIOINUX YMEHUH:

pacno3HaBaHUIO PACTBOPOB MIEJIOUEH M KUCIOT ¢ OMOUIbIO MHAUKATOPOB (JIAKMYC,
denondrarenH, METUIOPaHX U Ip.).



KanennapHo — TeMaTnyeckoe IIaHUPOBaHHeE.

Ne Tema ypoka Hara | loma Hcnoan3oBanue
n/ Kox | mpoBe | mnee 000opy/ioBaHMs LIEHTPA
HHEC | 1eHM 1 3a1aHH € «Touka pocra»
TBO
4yaco B
1 2 3 4 5
HavajibHble NOHATHSI M 3aKOHBI XUMHUH (21 1)

1 [Tpenmer xumuu. Ponb xumun B 1 03.09

PKU3HU YeJIOBEeKa
2  [MeToasl U3YYCHUS XUMUH 1 |03.09

JlaTuuk Temrieparypsl
(TepMomapHblii), CIUPTOBKA

3 1 10.09

Bxoanas auarnoctuyeckas pabora
4 | ArperaTHble cOCTOSTHUS BeniecTs | 1 10.09
5 [IL p Ne 1 «3nakoMcTBO € 1 17.09

mabopaTOPHBIM 000PYIOBAHHEM.

[IpaBuna Th npu pabote B

KaOMHETE XUMUM
5 Du3ndecKue sIBICHNS B XUMHUH 1 17.09 JlaTunk Temreparypbl

[JIATUHOBBIN

7 [[Lp.Ne?2 «AHanu3 mouBbI» 1 24.09
3 ATOMHO- MOJIEKYJIIDHOE YYEHHE. 1 24.09

XUMUYECKUE TIEMEHTHI
9 1 01.10

3HAKU XUMUYECKUX JIEMEHTOB.
10 |[Tepmommueckas Tabauma 1 |01.10

XUMHYECKHUX dIeMeHTOB /JI. 1.

Menneneena.
11 Xumudgeckue GopMyIisl 1 08.10
12 Xumuueckue Gopmyisl 1 |08.10
13 |[BajeHTHOCTH 1 115.10
14 |BaneHTHOCTb 1 ]15.10
15 Xumnueckue peakuu. 1 |22.10

3aKOH COXpaHEHUsT MaCcChl 22.10 Becrwl aneKTpoHHbBIS
16 [emecTB. XuMH4ecKue 1

ypaBHEHUS
17 Xumuueckue ypaBHEHHs 1 |l211
18 |Tumbl XUMHYECKUX pEaKIIHil 1 12.11
19 |Tumbl XUMUYECKUX pEAKIIUH 1 19.11




20 |l[ToBTOpeHue M 0000IIEHNE TEMBI 1 19.11
«Ha4vanpHble MOHATHS U 3aKOHBI
XUMUN
21 K.p.Ne 1 «HauanpHble IOHATHS U 1 26.11
3aKOHBI XUMUI
BaskHeiilue npeacrtaBuTe/ I HeOPraHudecknx BemiecTs. KosimyecrBeHHbIE
OTHOILICHHUSA B XHMHHU
(18 u)
22 Bo3ayx M ero cocTaB 1 26.11
[Ipubop mist onpenencHus
cocTaBa BO3lyxa
23  (Kucnopon 1 |03.12
24 ([1.p.Ne3 «Ilomyuenue, coOupanue 1 03.12
Y PacIio3HaBaHUE KHUCIOPOIaY
25 |Oxcunsl 1 10.12
26 10.12
Bonopon 1
27 |ILp. Ne4 «Ilonyuenue, 1 |17.12
coOMpaHKe U PacIiO3HABAHUE
BOJIOPOa»
Kuciorsr 17.12
28 1 .
Hudposoii Mukpockor
29 |Comm 1 24.12
30 |KomnuecTBO BelecTBa 1 24.12
31 |PemieHue pacueTHBIX 3a1a4 1 14.01
32 |MosnsipHbIii 00beM Ta3000pa3HbIX 1 14.01
BEIIECTB
33 |[PacuéThl 10 XUMHYECKUM 1 21.01
YpaBHEHUSIM
34 |PacuéThl 10 XUMHYECKUM 1 21.01
YPaBHCHHSIM
35 |Boma. OcHoBauus 1 28.01
36 |PactBopsl. MaccoBas post 1 28.01
pacTBOPEHHOTO BELIECTBA
37  [ILp. Ne 5 «IIpuroroBnenue 1 |04.02
PacTBOPOB COJIEH C UX 3alaHHOU
MacCOBOM JIOJICH»
38  |Oxcunsl. Knaccudukanmst 1 04.02
OKCHJIOB.
39 11.02
XUMHUYECKHE CBOMCTBA OKCHUIIOB.

I'eneTH4eckas cBsi3b HeOPraHu4ecKux coeauHenuii (18 yacon)




40 11.02
Pemienue pacyeTHbIX 3a1a4.
41.42 18.02
KucnoTsl. 18.02
43.44 25.02
OcHOBaHHS. 25.02
45.46 04.03
Conn. 04.03
["eHeTH4YecKas CBS3b 11.03
46.47HeopraHM4YeCKUX COCTUHCHHH. 11.03
48.49 18.03
Permenue pacyeTHBIX 3a/1a4. 18.03
50.51 01.04
Pemenue 3amannii BITP. 01.04
52.53|00001enne 1 cucTeEMaTU3aIHS 08.04
BHAHWM 110 TeMe: «BakHeimme 08.04
MPEICTAaBUTEII HEOPTAHHIECKUX
COCTUHEHMIN
54  [[lepuoauyeckuii 3aK0H 1 [15.04
/1. 1. MeHneneeBa u cTpoeHUE
aToMa
55 XapakTepucTuKa XUMHYECKOTO 1 [15.04
PIIEMEHTa Ha OCHOBAHHH €T0
ronoxxenus B Ilepuoanueckon
cucTeMe
56  [XapakTepucTHkKa XUMHUYECKOT'O 1 |22.04
PIIEMEHTa Ha OCHOBAHHMH €T0
ronoxenus B [lepuoandeckoin
cucTeMe
57 [Bnauenue Ilepuoanueckoro 1 [22.04
3akoHa ¥ lleproguyeckon
CUCTEMbI XUMHYECKHUX JIEMEHTOB
JI. 1. MenaeneeBa
Xumuyeckas cBsi3b. OKHCIUTENIbHO-BOCCTAHOBUTENbHbIE peakuun (11 1)
58 [MonHast XuMHYecKast CBS3b 1 |29.04 JlaTunk TemIieparypbl
[JIATHHOBBIM, JaTYHK
TEeMIIEPATYPhI
TepMONIapHBINA
59 KosanentHas xumuueckas ceszp| 1 |29-04
60 KoBayienTHast oJsipHAst 1 06.05
XAMHYECKast CBS3b
MertaiinuecKas XUMHIEeCKast 06.05
61 [cBA3B
62 (CrereHb OKMCIICHHS 13.05
63  |OKUCIUTENIbHO- 13.05
BOCCTAHOBUTEIIBLHBIC PEAKITUN
64 20.05

OKHUCIIUTEIBLHO-




IBOCCTAHOBUTCIJIBHBIC PCAKIINN

65 |O0o6meHue u cucteMarn3anus |1 20.05
sHaHui 1Mo Temam: «I13 u IICXD»
n «Ctpoenue BemiectBa. OBPy»

66 |[KonTpomnbHas paborta mo Temam: |1 13.05
«I13 u [ICXD2» u «CtpoeHue
Berrectsa. OBP»

67 |Pemenue pacueTHBIX 3a7a4 U3 1 20.05
BIIP.

68 |Pemenue pacyeTHBIX 3a/1a4 1 20.05

Bocniuranue.
1. IHampuomuuecxkozo éocnumanus

- [IEHHOCTHOT'O OTHOIICHHS K OTCYECTBEHHOMY KYIBTYPHOMY, HCTOPHUYECKOMY H
HAyYHOMY HACJIEIUI0, TOHUMAHUS 3HAaYCHHUS XM MUUECKON HayKH B )KU3HU COBPEMEHHOT'O
oOmiecTBa, CHOCOOHOCTM BJaJeTh JOCTOBEpHOM HHpOpmanmeid o0 MeperoBbIX
JOCTHIKCHUAX U OTKPBITUAX MI/IPOBOfI A OT€YSCTBECHHOM XUMHUH, 3aUHTCPECOBAHHO CTH B
HaYYHBIX 3HAaHUAX 00 YCTpOWCTBE MUpa U OOIIECTBa;

2. I'pasicoanckozo éocnumanus

- MPEICTABIEHUS O COLMAIBHBIX HOPMax M MPAaBWJIAX MEKIUYHOCTHBIX OTHOLICHHH B
KOJIJIEKTHBE, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM /€ATEIbHOCTH MIPU BHITIOJIHEHUU
y4eOHBIX, [TO3HABATENbHBIX 33/1a4, BHIIOJHEHUN XUMHYECKHX SKCIIEPUMEHTOB, CO3/1aHUU
y4€OHBIX IPOEKTOB, CTPEMJIEHHSI K B3aUMOIIOHUMAaHUIO U B3aMMOIIOMOIIH B ITPOLIECCe ITON
yu4eOHOW JesATENbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE MOBEIEHHWE U TOCTYNKU CBOMX
TOBAapUIIEC C NO3ULHUM HPABCTBEHHBIX M IPAaBOBBIX HOPM C Y4YETOM OCO3HAHMS
IIOCJIEICTBUM IOCTYIIKOB;

3. IIelmocmu HAYYHO20 NO3HAHUA

- MHPOBO33PEHUYECKUX IIPEICTABICHUM O BEIIECTBE U XHUMHUYECKOW pEAKLUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BU THUsI HAYKU M COCTABJIAIOLIUX OCHOBY
JUIsl TIOHMMAaHMs CYHIIHOCTH HAyYHOW KapTUHBI MHpa; TMpeAcTaBiIeHUl 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3aNMOCBA35X YEJIOBEKA C MPUPOJHON CPEAOH, O
POJIM XMMUU B ITIO3HAHUU DTUX 3aKOHOMEPHOCTEM;

- MO3HABATEIBHBIX MOTHBOB, HAIIPABJICHHBIX HA TIOMyYeHUE HOBBIX 3HAHUIM 110 XUMUH,
HEOOXOUMBIX JIJIsl OOBSICHEHHSI HA0JIF01aeMbIX MTPOIECCOB U SBIICHUM;

- MIO3HABATENbHOM M HWHPOPMALMOHHOM KyJIbTYyphl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENIbHOW  paboOThl C y4yeOHBIMH TEKCTaMH, CIPABOYHOW JIUTEpaTypoil,
JOCTYITHBIMU TEXHHUYECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

- MHTepeca K 00y4eHHIO ¥ TIO3HAHUIO, JII0003HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH
K CaMOOOpa30BaHMIO, MCCIIEOBATEIIbCKOM JAEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpaBJICHHOCTH U YPOBHS 00y4YeHUs B AaJbHEHIIEM;




4. Dopmuposanusn Kyibmypusl 300p08bsa

- OCO3HaHUA HCHHOCTH KHU3HHU, OTBCTCTBCHHOI'O OTHOILICHUA K CBOEMY 3/10POBbIO,
YCTaHOBKH Ha 3I[0p0BBII>i O6p&3 KHN3HHU, OCO3HAHUA HOCJ'IC,Z[CTBI/Iﬁ N HCIIPUATHUA BPCAHBIX
IIPUBBIYCK

-(ymoTpeOiaeHusl alKorojs, HAPKOTHUKOB, KypEHUs), HEOOXOJUMOCTH COOIIOICHUS
paBuJ1 0€30MaCHOCTH MpU 00pallleHuH ¢ XUMUUYECKUMU BELIECTBAMU B OBITY U peallbHOMN
KU3HU;

5. Tpyooeozo eocnumanus

- KOMMYHUKAaTHUBHOW KOMIIETEHTHOCTM B OOIIECTBEHHO IIOJIE3HOH, Y4YeOHO -
UCCIIEIOBATEIbCKONW, TBOPYECKOW M JAPYrUX BHJAAX JAEATENbHOCTH; MHTEpeca K
IPaKTHYECKOMY H3Yy4eHHIO podeccuii 1 Tpyaa pa3aIuyHOIO PO/, B TOM YHCIIE Ha OCHOBE
MNPUMCHCHUA HNPCAMCETHBIX 3HAHUU TI0 XUMHH, OCO3HAHHOI'O BI)I60pa HHIII/IBHIIyaJILHOfI
TPAeKTOPUU TPOJODKEHUs] 00pa3oBaHUs C Y4YETOM JIMYHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH;

6. IKonozuuecko2o 60CRUMAHUA

- HKOJIOTUYECKHU 11eJ1eCO00Pa3HOro OTHOLIEHUS K NPUPOJE KaK MCTOYHHMKY KM3HHM Ha
3emiie, OCHOBE €€ CYyIECTBOBAHMs, MOHMMAaHMs LIEHHOCTH 3J0pPOBOTO U 0€30IacHOro
oOpa3a JKU3HH, OTBETCTBEHHOI'O OTHOWIEHUS K COOCTBEHHOMY (U3MUYECKOMY U
NICUXUYECKOMY 30pPOBbIO, OCO3HAHMSI LEHHOCTU COONIOJCHHS NpaBUil O€30IacHOro
MOBEJICHUS NP PabOTe C BEIIECTBAMHU, a TAKXKE B CUTYAIHSX, YIPOXKAIOLINX 310POBbIO U
JKU3HU JTIOACH;

- CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOJTy4aeMble IPU U3YYEHUH XUMUH, JUJISl pELICHUS
3aa4, CBA3AHHBIX C OKPYXKAWOIIEW MNPUPOJHOM CPENOM, TOBBILIEHUS YPOBHSA
HKOJIOTHUECKOM KYJIbTYpPBI, OCO3HAHMS TII00AIHOTO XapaKTepa 3KOJOIMYECKHX MpodiieM
Y IIyTeW UX PEIICHMs OCPEACTBOM METOI0OB XUMUU;

- JKOJIOTHYECKOTO MBILIJIEHUS, YMEHUSI PYKOBOACTBOBATbCS MM B IIO3HABATEIBHOW,
KOMMYHUKATUBHOM M COLIMAIIbHOM MPAKTUKE.

2.3. ®opMBbI KOHTPOJISI M ATTECTAIMU 00yYAIOIIHXCS
JI7st OTCIeRUBaHMS PE3YNbTaTHBHOCTH 00Pa30BaTEIFHOTO MPOIlecca M0 IporpamMmme
«XUMHUS B )KU3HU YEIOBEKA» UCIIOJIB3YIOTCS CIEAYIOIINE BUIbI KOHTPOJIS:

- MIPeJIBapUTENbHBIM KOHTPOJb (MpOBEpKa 3HAHMK YYalIMXCSd HAa HAYaJIbHOM JTalle OCBOEHUS
[IporpaMMmeI) - BXOJHOE TECTHPOBAHHUE;

- TeKYUIU KOHTPOJb (B TEUEHHE BCEr0 CpOKa peaju3allid MpOorpamMmbl); - UTOTOBBIM KOHTPOJb
(3aKIIIOYMTENBbHAS IPOBEPKA 3HAHUM, YMEHUI, HAaBBIKOB 110 UTOraMm peanusauuu  IIporpammsi).

@DopMbI ATTECTALMH

- caMoCToATeNbHas paboTa;

TECTUPOBAHUC,

TBOPYECKUE OTYETHI;
- y4acTHe B TBOPYECKUX KOHKYPCAX U IIPEAMETHOU OJIMMIIUALE 110 XUMUU;

- NIPE3eHTalys U 3allNTa IIPOCKTa.
Texkymuii KOHTPOJIb:

dopMaMu KOHTPOJIS YCBOEHUs ydyeOHOro marepuana IIporpaMMel sIBISIOTCS OTYETHI IO NMPAKTHYECKUM
paboTaM, TBOpYECKHE Pa0OThI, BBICTYIUICHHS HAa CEMMHApax, CO3/laHUE MpPE3eHTaluu Mo TeMe U T. [.
OGy‘-IaIOH_II/IeCSI BBITIOJIHAIOT 3aJaHWd B HHAUBHUAYAJIbHOM TCMIIC, COTPYyAHUYAA C IIE€AAarorom. Brmonnenue



MIPOEKTOB CO3/1a€T CHUTYAIMIO, MO3BOJISIOLIYI0 PEai30BaTh TBOPYECKUE CUIIBI, OOECHEYUTh BHIPAOOTKY
JUYHOCTHOTO 3HAHMsI, COOCTBEHHOI'O MHEHHS, CBOETO CTHJISA JEATENbHOCTH. BiioueHne oOy4aromuxcs B
pPEATbHYIO TBOPUYECKYIO JESATEILHOCTD, MPUBJICKAIONIYI0O HOBU3HONW U HEOOBIYHOCTHIO SIBISICTCS CTHMYJIOM
pa3BHUTHUS TTO3HABATEILHOTO HHTEpeca. OTHOBPEMEHHO Pa3BUBAIOTCSI CIIOCOOHOCTH BBISIBIISITH TPOOJIEMBI U
pa3penaTh BOZHUKAOIINE TPOTUBOPEYHSL.

[To okoOHYaHMM Ka)A0W TEMbI IPOBOJAUTCS UTOTOBOE 3aHATHE B BUJE TEMATHUYECKOIO TECTUPOBAHMUSL.
HroroBas arrectaums npeaycMaTpUBaeT BBIIIOJIHEHUE UHAUBUAYAIbHOTO ITPOEKTA.

3.0pranu3anMoOHHO-NIeJaroruyecKue ycaosus peaauzanuu IIporpammsl.

1.1. YueOHo-MeToan4Yeckoe odecnieyenue IlporpamMmmbl

Mertoauka 00y4eHus: MO MPOrpaMMe COCTOMT U3 COUYETAHUS JIEKLMOHHOIO H3JIOKEHHUS TEOPETHYECKOIO
MaTepuaja ¢ HarJIAJHBIM IOKa30M WLIIOCTPUPYIOLIEr0 MaTepHaiga M MPUEMOB PELICHUs MPaKTHYECKHX
3amad. OOyuvaromyecs: 3aKpeIuisiloT IOJIY4YEHHbIE 3HAHUS IIyTEM CaMOCTOSITEJIbHOTO BBINOJIHEHMS
MPaKTUYECKUX padoT. sl pa3BUTUS TBOPUYECKOIO XMMMUYECKOTO MBIILIEHUS U HAaBBIKOB aHAJIUTUYECKOU
NeSITeIbHOCTH Ie1aror IPOBOIUT CEMHHAPBI, 3aHATHUS 110 IPE3EHTALUU TBOPUECKUX U IPAKTUYECKUX paldoT,
MO3IOBbIE IITYPMbI, HHTEJJIEKTYaJIbHbIE UIPHI.

1.2. MaTepuaiabHoO-TexXHU4Yeckoe obecneyeHue [Iporpammsl

OpraHu3anyoHHbIE YCIIOBHSI, MIO3BOJISIONINE PEATU30BaTh COIECPKaHUE JOTOIHUTEIEHOW 00pa30BaTeIbHOM
[IPOrpaMMbl MPeAIoaralT HaTu4ue:

- TIOMEIIIEHUSI, YKOMIUIEKTOBAHHOTO CTAaHJIaPTHBIM y4€OHBIM OOOpYIOBAaHHEM U MeOeNbl0 (I0CKa, MapThI,
CTYJIbs1, IIKA(]BI, 3TEKTPOOOECIIeUCHHE, BRITSDKHOM IIKad, paKOBUHA C XOJIOTHON BOJOIPOBOTHOM BOAOH).

- HCO6XOI[I/IMBIX AJI1 SKCTICPUMCECHTOB O60py,I[OBaHI/I$I " pCaKTHUBOB.

- MyJIbTUMEIUHHOTO 000pyAOBaHUSA (KOMIBIOTEP, HOYTOYK, NMPOEKTOpP, (pidII- KapThl, 3KpaH, CpeAcTBa
TEJIEKOMMYHHKAIMK (JIOKAJIbHBIE IIKOJIbHBIE CETH, BBIXOJ] B UHTEPHET).

Junaktuueckoe o0ecrieueHre MpeanoiaraeT Haluyiue TEKCTOB Pa3HOYPOBHEBBIX 3aJlaHUI, TEMATHUYECKUX

TECTOB MO KaXJAOMY pasleny TeMbl, MHCTPYKUUN /AJs BBINOJIHEHUS MPAKTUYECKUX padoT, TaOJUIIbI

xuMudeckux 3nemenToB JI.M1. MenaeneeBa, TaOauIlbl paCTBOPUMOCTH OCHOBAHUH, KMCIIOT, COJIEH.

Hugposasa (komnviomepnasn) nadopamopus (IIJI), nporpamMMHoOanTiapaTHbINA
KOMIUIEKC, TaTYUKOBAsI CHCTEMAa — KOMILIEKT yueOHOro 000pyA0BaHNs, BKIFOUAOLIUI
U3MEPUTENIbHBIN OJI0K, HHTEepdEiic KOTOPOro Mo3BoJIsET 0OECIEUNBATh CBSI3b C
HEePCOHATBHBIM KOMIIBIOTEPOM,  HAOOP JaTYMKOB, PETUCTPUPYIOLINX 3HAYEHUS
pa3INYHbIX (PU3MUYECKUX BENUYHH. /Jamuux memnepamypsvt aamuHno6slil - IpOCTON U
HaAEKHBIM JaTYMK, IpeHa3HAueH A7 U3MEPEHUs TEMIIEPATypPhl B BOJHBIX PACTBOPAX U
B ra30BbIX cpeaax. Mimeer pa3nuuHblil fuana3zon usmepenui ot -40 no +180 °C.
TexHuueckue XapakTepUCTHKH J1aTYNKA YKa3aHbl B UHCTPYKIIMU MO HKCIUTyaTaI[|H.

Jamyuux memnepamypusl mepmonaphulii IpeJHA3HAYEH [T H3MEPEHUS TEMIIEPATYP 10
900 °C. cnonb3yeTcs MpH BHIMOJIHEHUH padoT, CBI3aHHBIX ¢ U3MEPEHHEM TeMIIEpaTyp
TUTaMEHH, TUTaBJICHUS U Pa3JI0KEHUs BEIIECTB.

Jlamyuk onmuyeckoil niomuocmu (Koaopumemp) - IpeHa3HAuEH 1715 U3MEPEHUS
ONTUYECKO MIOTHOCTH OKPAIIEHHBIX PacTBOPOB. Mcnonp3yeTcs npu U3yueHuu TeM
«PactBOpBI», «CKOPOCTH XMMHUECKUX PEAKLIUN», ONPEAEICHUN KOHIIEHTpauu
OKpAaILEHHBIX HOHOB.

Jlamuux pH nipeiHa3HayeH I U3MEPEHUS BOJAOPOIHOTO TTokazaTesns (pH) BoaHbIX
pPacTBOPOB B PA3IMYHBIX UCCIIETOBAHUSIX 00OBEKTOB OKPYKAIOIIEH CPeIbl.

Jlamuuk 31eKkmponpoeoonocmu NpeTHAZHAYEH 11 U3MEPEHHUS YACIbHOU
3JIEKTPONPOBOJHOCTH KUIKOCTEH, B TOM UHCJIE U BOJHBIX paCTBOPOB BEIIECTB.
[TpumeHnsieTcs Ipu U3yYEHUH TEOPUHN NIEKTPOJUTHUECKON AUCCOLUALNM, XapaKTEPUCTHK
BOJHBIX PaCTBOPOB



Jlamuuk x10puo-uonoe Nctoyib3yeTcsl 111 KOJTUISCTBEHHOTO ONPEeISICHUS
COJIEpKaHUsI MOHOB XJIOPA B BOJHBIX pacTBOpax, MOYBE, MPOAYKTax nutanus. K maruuky
MOAKII0YAeTCsl HOHOCENeKTUBHBIN 3nekTpoa (MCD) (pabounii 31eKTpo), MOTEHIHAI
KOTOPOI'0 3aBUCUT OT KOHIICHTPALIMH OMPEACIIIEMOro HOHA, B JAHHOM CJIy4ae OT
KoHI1eHTpauuu aHuoHoB CI'. [Torenmman MCO onpeAensitor OTHOCUTENBHO JIEKTPO1a
CpaBHEHHS, KaK MPaBUJIO, XJIOPCEPEOPSHOTO.

Jlamyuk numpam-uonoe npeHa3HaueH AJI1 KOJIMYECTBEHHOTO OMpE/IesIeHUs HUTPATOB
B PA3JIMYHBIX O0BEKTAX OKPYKAIOIICH CPEJbl: BOJIE, OBOIIAX, PPYKTaX, KOJIOACHBIX
U3JIeHSIX U T.1.

Mukpockon yugpoeoii ipeHa3HavYeH A5 U3y4eHUs (OPMBI KPUCTAIIIOB U
HaOJIIOJICHNUS 32 POCTOM KPHCTAJLIOB.

Annapam 013 npoeedenusn xumuueckux peaxyuit (AIIXP) npenHazHadeH ajs
MOJIYYCHHS ¥ JICMOHCTPAIIMK CBOMCTB TOKCUYHBIX MTAPOB M ra30B. JTH BEIECTBA
MOJTy4aloTCsl B KOJ0e-peakTope, U pU HarpeBaHuu (uiu 6e3 HarpeBaHus) ra3000pa3HbIe
BEIIIECTBA MMPOXOAT Yepe3 MOTJI0TUTENbHbIE EMKOCTH (HACaIKH) C pacTBOpaMU
peareHTOB, BCTYIAIOT C HUMU B peakiuio. M30bITOK raza norjiomniaeTcs >XUIKuMu 1
TBEPJBIMH pearecHTaMu, a TaK)Ke€ aKTUBUPOBAHHBIM YTIIEM. ATIIapaT Yaile BCEero
UCIIONIB3YIOT JJISl IOJyYeHUs ¥ IEMOHCTPAIIMU CBOMCTB XJIOpa, CEPOBOIOPOIA.

Ilpuébop ona demoncmpayuu 3a6UCUMOCHU CKOPOCHU XUMUYECKUX PeaKYUIl OM PA3TUYHBIX

dhaxkmopoe UcTioNb3YIOT NIPU U3YICHUH TEMBbI:

«CKOpOCTh XUMHYECKOM peakMu» U TeTI0BOT0 3(h(heKkTa XUMUUECKUX PEaKIH.
[Tpubop naétr BOZMOKHOCTH IKCIEPUMEHTAIBHO UCCIEA0BATh BIUSHUE HA CKOPOCTh
XUMHUUYECKHUX PEAKIMH ciaenyrommx (akTopoB: MPUPO/Ibl pearupyroliuX BEIIECTB,
KOHIIEHTPALMH pearupyrolirx BeLlecTB, IO 1 TpaHuLlbl pa3iena (a3 B reTeporeHHbIX
cucreMax (IIOBEPXHOCTH CONMPUKOCHOBEHMSI MEX/ly PearpyolMMH BEIIECTBAMHU ),
TEMIEPATyphl, KaTalu3aTopa, MHTHOUTOpA.

Ilunemxa-0o3amop — npucnocobieHue, UCTIONIb3yEMOE B JJAOOPATOPHUH JIst
OTMEpHUBaHUs ONpeAeNEHHOro 00bEéMa )KUIKOCTH. [IUneTku BhITyCcKatoTCsl IEPEMEHHOTO
U TIOCTOSTHHOTO 00bE€Ma. B KOMIUIEKTHI 000py10BaHUS 11 MEIUIIMHCKHUX KJIACCOB BXOJAT
y100HBIE TTUIETKU- 103aTOPHI OHOKAHAIbHBIE, IT03BOJIAIONINE HACTPOUTH HEOOXOTUMBII
00BEM 0TOMpPaEeMOil JKUAKOCTH B TPEX PA3IMYHBIX TUANa30HAX.

bana komounupoeannaa npenHazHadeHa JyUisi HarpeBa CTEKISIHHBIX U (pappopoBbIX
COCYZIOB, KOria TpedyeTcsi co3AaTh BOKPYT HArpeBaeMoro cocy/Jia paBHOMEPHOE
TEMIIepaTypHOE ToJie, N30€KaTh MCITOIF30BAaHHS OTKPHITOTO IJIAMEHHU B PACKaJIEHHOM
anekTpuueckoi cmpanu. Kopmyc kKoMOMHUPOBaHHOM OaHU cleNlaH U3 aJTIOMHHMUA.
XKunkoctHast yacTh KOMOMHUPOBAHHOM OaHM 3aKpPBIBAETCS KOJIBLIAMHU PA3IMYHOTO
raMeTpa.

Ilpuébop ona nonyuenus 2a3z06 ViCiONb3yeTCs IS MOIYICHUs HEOOIBIIUX KOINIESCTB
ra3oB: BOJIOpOAa, Kuciopoa (13 mepoKcHIa BOJOPOIa), YIIEKUCIOro rasa.
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