


1. KoMmieKc 0CHOBHBIX XapaKTePUCTUHK MPOTrPaMMBbl.
1.1. TIlosicHUTEIbHAHA 3aNMUCKA

HanpaB/jieHHOCTh  NPOIrpPaMMBbI:  eCTECTBEHHOHAaydYHas,  OpeIHA3HA4YeHa  Juls
JIOTIOJTHUTEILHOTO U3yYeHUS XUMUH, KaK Ha 0a30BOM, TaK U Ha MPO(UIBLHOM ypOBHE.

[Tporpamma pazpaboTana B COOTBETCTBHH CO CIEIYIOIIUMH HOPMAaTHBHBIMH JJOKYMEHTAMU:

- @enepanbHBIM 3aKOHOM OT 29.12.2012 1. Ne273-D3 «O06 obpazoBanuu B POy

- IIpukaszom MunucrepctBa npocsemenus Poccuiickoit ®enepaunn ot 09.11.2018 r. Nel96
«O06 yrBepxxaennu llopsiika opraHu3anuy U OCYIIECTBICHUS 00pa30BaTENbHON AESATEIHLHOCTH
110 JOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IIPOrpPaMMaM)»

- [IucbmoM MunucrepcrBa oopazoBanus u Hayku Poccuiickoit ®enepaunu ot 18.11.2015 Ne09-
3242 o nampaBieHUH «MeTOINYECKUX PEKOMEHJAIMI 110 MPOEKTUPOBAHUIO JIOTIOJIHUTEIbHBIX
00111e00pa30BaTeNIbHBIX MPOrpaMM (BKJIFOUYAsi pa3HOYPOBHEBBIE IPOIPAMMBI))

AKTYaJIbHOCTb  NporpamMmbl.  Ilporpamma  «O3ajavyeHHas  XUMHUSD»  MMEET
Ipo(ECCHOHATBHYIO HAlpPaBJIEHHOCTb. YYEHUKY, M30paBIIEMy XMMUYECKYIO CIELHAIBbHOCTb,
OHa IIOMOXET OBJAJETb B COBEPLICHCTBE HEOOXOAMMBIMH IIPHEMaMU  yMCTBEHHOMH
JESITEIbHOCTH, Pa3BUTh TBOPYECKOE MBbIIUIEHUE. BaKHBIM KOMIIOHEHTOM 3TOrO Ipolecca
SBJISIETCSI YMEHHE PEIIaTh XUMHUYECKUE 3a/1aul, TaK KaK OHO BCErJa CBA3aHO ¢ 0oJee CIOXKHOM
MBICIIUTENIBHOM JIEeATEIBbHOCTBIO. [l TeX, KTO CMOMKET OBJIaJeThb COACPKAHUEM JaHHOH
IporpaMMbl, pelleHue 3a1ad He OyleT BbI3bIBaThb 0COObIX TpyaHocTei. IIponecc perieHus
CTaHET YBJIEKATEIbHBIM U OyAeT HPUHOCUTH YAOBIETBOPEHHUE, IMOJ00HOE TOMY, KOTOpOE
HOJTYy4aroT JIIOOUTENN pasraiblBaHUs KPOCCBOPJOB. YMEHME pElIaTh 3aJaud pPa3BUBaeTCi B
npouecce OOydeHMs, U Pa3BUThb ITO YMEHHME MOJKHO TOJIBKO OJHHUM IYTEM — IOCTOSHHO,
CHUCTEMAaTHYECKH PEIaTh 3a1a4H.

C nomompro mnporpamMmbl «O3azauyeHHas XUMHUSA» LIKOJIBHUK IPUOOPETET U  3aKpernuT
IPaKTHYECKHE HABBIKU B pabOTE C BEIECTBAMH, BBINOJHSASA PAa3IMYHOTO YPOBHS CIO0KHOCTH
NpaKkTHUYECKHE 3a/1aHKs. B ¢BsA3M ¢ 93TUM JaHHYIO porpaMmy o ¢popme coaep:KaHus U Ipolecca
NEarOrMYeCcKoi  JEATEIbHOCTH MOXKHO OTHECTH K HWHTETPUPOBAaHHOMY BHIYy, T.K. OHa
00BbEMHSET B 1I€70€ 0071aCTH OCHOBHOTO U JONOJIHUTEIBHOTO 00pa30BaHusl.

HoBu3HA. 3a ocHOBY mporpamMmbl Oblla BBIOpaHa aBTOpPCKas MPOrpaMMa JOIOJHUTEILHOTO
obOpazoBanus 8—11 kmaccel «O3amaueHHas xumus» C. b. TolCTOXHMHCKOW, yduTensl XUMUH,
nejgarora JOTMOJHUTEIBRHOTO OOpa3oBaHusi 1eHTpa oOpa3zoBanus Ne 1475 1. Mockaa,
[DnexTponHsIii pecype http://him.1september.ru/view article.php?ID=201000403 ].
OTiMyuTEeIbHbIE 0COOEHHOCTH.

[Tpennaraemslii Kypc HOCUT OOy4arolIuii, pa3BUBAIOIINNA M COIMAIBHBIN XapakTep, MO3BOJISET
OpPHEHTUPOBATKLCS Ha BBIOOP Oyaytiei mpodeccuu Bpada, TeHETHKA, OMOJIoTa, YKOJIoTa.

Anpecar. Tlporpamma paspaborana Juist ydamuxcst 7-10 KIaccoB, KOJMYECTBO JIETEH B
rpynne — 8 denmoBek. Bo3pacT neTeid, y9acTBYIONIUX B pealiu3allid JaHHOW 00pa30BaTeIbHON
nporpammsl: 13-16 nert.

Henaromqemaﬂ uenecooﬁpa:;HOCTL 06ycn0BJ1eHa TEM, qTO IIKOJIBHUKaM
MIPEIOCTABIISETCS BOZMOKHOCTh MOTIOTHUTD 3HAHUSI, TPUOOPECTH U 3aKPETIUTh HAaBBIKW PEILIeHUs
TEOPETUYECKUX U, YTO OCOOEHHO Ba)KHO, MPAKTUYECKUX 3aJad Mo XWMHUHU. Pemienue 3anau
3aHMMaeT B XHMHUYECKOM OOpa30BaHMM Ba)XKHOE MECTO, TaK KaK 3TO OJWH M3 BaKHEHIINX
pUeMOB OOy4YeHUs, IMOCPEJICTBOM KOTOpPOro obecreunBaercss Oosiee TayOOKOoe U TOJHOE


http://him.1september.ru/view_article.php?ID=201000403

yCBOGHHE y4eOHOrO MaTepuaja MO XHMHHM M BBIPaOAaThIBACTCS yMEHHE CaMOCTOSTEIHHOTO
OCMBICJICHUS ¥ TIPUMEHEHUS IPUOOPETECHHBIX 3HAHUM.

['maBHBIM KpUTEpHEM OTOOpa ydYalMXCsl B TPYMIBI SBISETCS JKelaHue pedeHka mpuoldpectu
HaBBIKM PEIICHUSI TEOPETHUYECKUX 3a/1a4, BBIOJHEHHS MPAKTHUYECKUX PAaOOT IO OINpeNeeHUI0
BEILIECTB.

O0beM nporpamMmael: 136 yacos

Cpoxu 0CcBOCHHS MPOrpamMMmbl: 2 roga. C yuerom 0COGEHHOCTEH BO3pacTa U YpOBHs
MOJITOTOBKH JICTEH JTaHHAst TpOrpaMMa MOXKET aJanTHPOBAThCs, HAIPUMeEp: 2 Yaca B HEJEITIO,
cpok peanuzanuu 2 roaa. (1 4. B Hepeno, 4 roja)

PexxuM 3aHSATHIA: 2 yaca B HenemO, 68 4acoB B T0J1, 3aHATUS 110 40 MUHYT.
1.2. Ileab ¥ 3a1a4u MPOrpaMMbl

Heﬂb: Pa3BUTHC UHTCJUICKTYAJIBHOT'O U TBOPYCCKOI'O ITOTCHIIMAJIA JeTell Ha OCHOBE
(1)OpMI/IpOBaHI/IH OIICPAIOHHBIX croco0oB YMCTBCHHBIX ﬂeﬁCTBHﬁ 10 pCHICHHUIO TCOPCTHUICCKUX
M IMMPAaKTUYCCKHUX 3aJia4 B 00J1aCTH XMMUH.

3agaum:
o0vyyaroIme:

®  COBEpPLICHCTBOBATH 3HAHUS Y4allUXCs O TUIIAX PACYETHBIX 33/1a4 U aJrOpUTMax UX
pemenus,

° q)OpMI/II)OBaHI/Ie MMPAKTUYCCKOr0 YMCHUA IPpHU PCIICHHUU SKCIICPUMCHTAJIBHBIX 3a/1a4 Ha
paciio3HaBaHHEC BEILIECTB,

® [IOBTOPEHUE, 3aKPEINIEHUE OCHOBHBIX ITOHATHI, 3aKOHOB, TEOPHI, a TAKXKE Hay4HBIX
(daxToB, 00PA3YIOMNUX XUMHUECKYIO HAYKY,

® COBEpUICHCTBOBATh YMEHUs pelIaTh 3aa4¥ HHTETPUPOBAHHOTO THIIA;

Pa3BUBAIOIINC.

® pa3BUBATh JOIMUECKOE MBIIIICHUE yYalllUXCsl TP PELICHUHU 3ajlay C HeCTaHJapTHBIMU
(bopMyIHpOBKaMH;
® pa3BHUBaTh CAMOCTOSTEIbHOCTh, YMEHUE MPEO/I0JIEBATH TPYAHOCTH B YUCHUH;

® Pa3BHBATH MMPAKTUYCCKUC YMCHUA YUAIUXCA IMPU BBIITOJHCHUN MPAKTUYCCKUX
SKCIICPUMCHTAJIBHBIX 3aJ1a4,

® pa3BHUBaTh HABBIKU CAMOCTOSITEIbHON pabOThI U y4€OHO-KOMMYHUKATUBHBIE YMEHHUS.

BOCIIMTATCJIBHBIC!

® co3aaBaThb IIeAaroruyeCcKmux CI/ITyaHI/Iﬁ YCHICITHOCTH AJId MOBBINICHUS coOCTBEHHOI

CaMOOIICHKHU U CTaTyCa y4allluXcCs B I'J1a3aX CBEPCTHUKOB, MEAAroroB 1 poz[MTeneﬁ;

® (opMHpOBaTh O3HABATENbHBIE CIOCOOHOCTEH B COOTBETCTBUU C JIOTUKOW Pa3BUTHUS
XUMHUYECKON HAYKH,

® conelcTBOBaTh B MPOGOPUEHTAIINH IKOJIbHUKOB.



1.3. Copepxkanue mporpamMmMbl
Y4eOHbIN IJIAH

Nen/ HaunmenoBanue pasjaesia, TeMbl OO0muii 00bem B yacax | Popma
11 Bcero | Teop | IlpakTt | arTecraum
usi HKa H/KOHTPOJ
A
1 200 obyuenusn
3aaum U3 CTAaKaHa C PaCTBOPOM. 10 3 7
1-2 Bblunciienue  MaccoBOM  J1OIM PacCTBOPEHHOTO | 2 1 1 COCTaBJICH
BelIecTBa B pacTBope. [IporieHTHast KOHIICHTpAaIusl. U 3a1a4
3-5 PacueTsl, CBSI3aHHBIC ¢ MOJSPHOM KOHIICHTPAILIUEH 3 1 2 o JIAHHOH
6-9 | Ilepexonq OT OmHOrO BHJA KOHIEHTpanuii K |4 1 3 Teme,
Apyromy.
10 WNHnuBuayanbHas KOHCYJIbTAlUs 1 1
3aKoHBI NPUPOABI B MUPe XUMHUH 15 3 12
11-12 | Tpenaxep pacyeToB o (popMyse BEHIECTBA. 2 1 1 O6cyxaeH
13 Boluncnenne oOTHOIIEHHM Macc 3yeMeHToB B | 1 1 ue
BEIIECTBE ajaropuTMa
14 OmpeneneHne  MaccoBOM  JOJMM  XUMHUYECKOTO | 1 1 COCTaBIICH
HJIEMEHTA B BEIIECTBE w sanad
15 Pacuer Maccel snemeHTa 10 U3BecTHOM Macce | 1 1 ;I;)Mé[;aHHOH
BEIIECTBA, COJICPIKAIIETO JIAHHBIN JICMEHT yuactie B
16-17 | Beruncienue mMacchl BEIECTBA 10 Macce dJieMeHTa | 2 2 ONMMIIHAIE
B HEM Mo XUMHWH;
18 Brruncienune koamdecTa BEIECTBA 110 €r0 Macce 1 1 MHAUBHAYA
19 Pacyer wmaccel 1O M3BEeCTHOMY  KoiuuecTBy | 1 1 JIbHBIC
BELIECTBA KOHCYJIbTa
20-22 | Pacuer mpocreiimieid ¢opMynbl BemecTBa 1o | 3 1 2 H
MaCCOBBIM JOJISIM JIEMEHTOB B COSIMHEHUH
23-25 | Pacuer ymucna 4acTull IO €ro Macce, o KOJIMYECTBY | 3 1 2
BEIIIECTBA WJIX 110 O0BEMY.
O3agadyeHHbIC ra3bl. 7 2 5
26-27 | OnpeneneHue OTHOCUTEIbHOM MJIOTHOCTH rasa 2 1 1 COCTaBIICH
28 Bbruncnenne  OTHOCUTENBHOM — MoJieKymsipHOi | 1 1 1 33134
MAacchl 110 €r0 OTHOCUTENBHOM MIIOTHOCTH Ha JTaHHYIO
29 Omnpeseneane Macchl Ta3000pa3HOro BemecTBa 1o | 1 1 Temys
ero 0oemMy. MossipHblil 00beM ra3os Z;iig;;e
30 Breruncnenne oobeMa ra3o00pazHoro Bemiectsa 1o | 1 1 1O XUMHUI:
€ro Macce, o KOJIMYeCTBY BEI[ECTBA
31-32 | Onpenenenue (GopMysbl BEMIECTBA IO MAaCCOBBIM | 2 1 1
JOJSIM DJIEMEHTOB U OTHOCUTEIBHOM IJIOTHOCTH
rasa
O3agavyeHHbIe HEOPraHHYECKHE BelleCTBA. 20 7 13
33-34 | Beiuucnenne Macchl  (KOJM4YECTBa  BellecTBa) | 2 1 1 CamocrosiTe
MPOJIYKTOB  pPEAKIMH 10 Macce (KOJUYECTBY gzgiia .
BEIIIECTBA) UCXO/IHBIX BEIICCTB. COCTABCHH
35-36 | Beruncnenne odbemMa ra3oB NO H3BECTHOHW Macce | 2 2 10 3a1a4 1
(KOJMUEeCTBY BELIECTBA) OJHOTO M3 BCTYMAIOIIUX B odopmenn
pEaKui0 WA NOJNYYaKOIIUXCS B pe3yibrare €€ 0 MX Ha
BEILIECTB. KapTO4YKax
37-38 | Pacuer = 00BEMHBIX  OTHONICHWH Ta30B 1O | 2 1 1 o




XUMHWYCCKHUM YPABHCHUAM

HCIIOJIb30Ba

39 PacyeTsl M0 TEPMOXMMHUYCCKAM YPABHEHUSIM 1 1 HI Ha
40-42 | PacueThbl M0 XUMHYECKUM YPaBHEHHUSM, €CIM OAHO | 3 1 2 g;l;a;:
W3 pearupyronux BeIecTB B U30bITKE
43-44 | OnpeneneHrue MaccoBOM WM OOBEMHOH oy | 2 1 1 [oAroToBKa
BbIXOJa IMPOAYKTA. M y4acCTHUC B
45-46 | Berunciaenue Macchl WiIM  o0beMa  IPOAyKTa | 2 1 1 o/mMMIHnane
peakiuM TI0 M3BECTHOH Macce HIM 00beMy E;ﬁ;x;e
MCXOJ/IHOTO BEIIECTBA, COJICPIKAIIETO IPUMECH ClieHApHs 110
47-49 | HaxoxxaeHrne Macchl  (KOJIMYeCTBa  BEINECTBa, | 3 1 2 HPOBEEHHIO
o0beMa) MPOAYKTA pPEaKIUH TI0 HCXOJHOMY HeJleNH
BEIIECTBY B PACTBOPE XUMHAHI B
50-52 | HaxoxaeHune macchl MPOAYKTa Peakiuu Mo macce | 3 1 2 Hiose.
UCXOJHOTO  HEOPraHWYECKOro  BEMECTBA  C
IPUMECSIMH
OKHCIUTEIb - OH «TPA0UTEIb)» 5 2 3
53-54 | [IpumeHeHne MeToda SJIEKTPOHHOTO OanaHca s | 2 1 1
COCTaBIICHHSI YpaBHEHHIA OKHCITUTEILHO-
BOCCTAHOBUTEIIHHBIX PEAKIINH.
55-57 | [IpumeHnenue MeETOoaa MOJTypeaKIui st | 3 1 2
COCTaBJICHUS YpaBHCHHIA OKHUCJIUTEITHHO-
BOCCTAHOBUTEJIbHBIX PEaKITUH.
OT 0IHOT0 HEOPTraHMYECKOT'0 BelecTBa K 5 1 4 Odopmrenn
prrOMy. [ CTCHI0OB
58-60 | Haxoxxnenne wmacchl  (KOJNWYECTBA  BEINECTBA, | 3 1 2 :Eg;i P Eg
00beMa) BEIECTBA O IEMOYKE MPEBPAIICHUI KPOCCBOP/IO
61-62 | OcymecTBiieHHE IETIOYKH MPEBPALICHUH, penieHue | 2 2 B,
10 HEW SKCIepUMEHTAIbHBIX 3a/1a4 COCTAaBJICHH
bIX JACTbMHU
CaMOCTOATCII
BbHO.
AHaJuTHYecKas JadopaTopus. 4 1 3
63-66 | Pemenue 3amau Ha KadecTBEHHOE ompejeneHue | 4 1 3
KaTHOHOB Y aHMOHOB HEOPTAHUYECKUX BEIIECTB
67-68 HToroBoe 3aHsiTHe 2 2
Htoro 3a 1 rox odyuenust 68 19 49
Neni/ | HaumeHoBaHue pa3jesia, TeMbl OO6umwuii 00bemM B yacax | dopma ar-
n Bcero | Teop | Ilpak | Tecrauuu/
U THKA KOHTPOJIsA
2-11 200 o0OyueHus
CocraBieHu
HensBecTHOE OprannyecKoe BemecTBo 5 2 3 ¢ saia1 m
1 Haxoxnenne monekynsapHoit ¢opmynsl BemiecTBa | 1 1 e "
KOHKYpce
IO MaCCOBBIM JIOJISIM BXOJISANINX XHMHUECKHUX «O3anaub
3JICMCHTOB. apyral»
2-3 | HaxoxxaeHne MOJIEKYISIpHOH (hOpMyJbl BemiecTBa | 2 1 1 Or6op
M0 OTHOCHTENHHOW MIIOTHOCTH JAHHOTO BEIIECTBA ?:;;fec}'zﬁl
110 KaKOMY-JIH00 Ta3y cBopEHKa
4-5 | HaxoxaeHue MOJIEKYJIsipHOM ¢opMynbl Taza 1o | 2 1 1 «O3ay1a4eHH
Macce MPOJTYKTOB CTOPaHUS as  Xumus
JUIs FOHBIX

XHUMHKOB»




O3a1avyeHHbIe OPraHNYecKue BellecTBa 9 6 [Moaroroska
6-8 | Haxoxmenue Maccel  (KoauyecTBa, oObema), | 3 2 ZZ;‘;I?T“:I?;’;
NPOAYKTOB pEaKIMH 1O Macce (KOJIMYECTBY, coro
00BEMYy) HCXOJHBIX BEHIECTB, C  y4acCTUEM MaTepHana;
OpPraHUYeCKUX BEIICCTB yudactHe B
9-11 | HaxoxneHue MpPOJYKTOB PEaKIMU, €CIU W3BECTHBI | 3 2 LIKOJIbHOH M
Macchl 2-X MCXOAHBIX BellecTB (3a7aud  Ha gg;ﬁﬁﬁ;;g-
M30BITOK), C YUaCTHEM OPTaHUYECKUX BEIIECTB; COCTABIICHILE
12-14 | Haxoxaenue wmacchl Wik o0beMa TPOIYKTOB | 3 2 3ajaHuii 10
peaKiuu 10 W3BECTHOM Macce WM 00beMy XUMHH  J1Is]
HMCXOJHOTO BEIIECTBa, COJEpIKAIEH MIpPUMECH, C “HTzﬂgeKTya
JIBHOT
y4aCTUEM OPTaHUYECKUX BEIIECTB. wapadora
OT 0JHOT0 OPraHUYeCKOro BellecTBa K apyromy. | 10 7 Cocrasnenn
15-18 | OcyuiecTBIEHNE LIENOYKU NPEBpALIEHHH, pelenue | 4 3 EPCBI;ZE’:;PII(
110 HEW IKCIIEPUMEHTAIBHBIX 33134 ﬁ "
19-22 | OcymecTBiIeHne NEMOYKH IPEBPAICHHH, CBS3bIBaOICH | 4 3 oBCyKIeH e
OpraHUYECKUE M HEOPTAHUYECKHE BEIECTRA. paLHOHATBH
23-25 | HaxoxeHue XapaKTepUCTUK BEIIECTBA MO LEnoyke | 3 2 bIX
IpeBpaIeHHit crnoco0oB
nepexoza.
Opranuyeckue BemecTBa OKUCJSIIOTCS U 5 3 Odopmnenu
BOCCTAHABJIHBAIOTCSL. ¢ JWIAKT.
26-28 | [IpumeHneHrne MeToJa AJICKTPOHHOro OanmaHca s | 3 2 r;;:ggzga' c
cocraBieHuss ypaBHeHuir OBP ¢ ywactuem 3aIaHISMY,
OpPraHUYeCKUX BEIICCTB. COCTABILKPO
29-30 | [IpumeHenwue METOaa MOJTypeaKInii s | 2 1 CCBOPJIOB.
cocraBineHuss ypaBHeHuii OBP ¢ ywactuem
OpPraHWYECKUX BEIICCTB.
AHaluTHYecKas JadopaTopus. 5 3
31-34 | Pemenue sKcriepuMEHTAIBHBIX 3371249 Ha 5 3
oTpesieNIeHue OPraHUYECKUX BEIECTB B paCTBOPE
OT BOIOPOAA 10 KCEHOHA. 2 1 Cemunap
35-36 | Hammcanue »5eKTpOHHBIX U Tpaduueckux popmyn | 2 1 «Or
aTOMOB U MOHOB JJICMEHTOB Hatpui 110
aproHa»
O3aayeHHasi CKOPOCTh XUMHYECKOi peakuuu. | 6 4
O3agavyeHHOE XMMHYECKOe PABHOBeECHE.
37-38 | PacueTsl CKOpPOCTM pEakIMU TI0 W3MEHEHHSIM | 2 1 Hoarorosxka
KOHIIEHTPAllU{ BENIECTB, JABICHUS, TEMIIEPATYPHI n yqactue B
39-40 | OnpeneneHre KOHCTAaHTHl PABHOBECHS 2 1 Eﬁﬂxﬁﬁﬁi ©
41 Pemenne 3amay Ha CMeIleHHME XHUMHUYECKOro | 1 1
paBHOBECHSI.
42 BrinosiHeHne 3KcnepuMeHTalIbHOM paboThI 1 1
«PacTBopuMBIE» 3a1a4H 4 4
43 Brruucnenme MaccoBod  nmonmm  pacTBOopeHHOTO | 1 1 Hpurorosne
BellecTBa B pacTBope. [IporieHTHast KOHIIEHTpaIlus. HHE paccoa
” ” u  cupomna
44 Pacuyersl, cBA3aHHBIE ¢ MOJSPHON KOHLEHTpauuen. | 1 1 onpesIecHH
[lepexon OT OAHOTO BHUJA KOHIEHTpAUH K oi
Apyromy. KOHIICHTpaIl
45 Pemenue 3a1a4 Ha cMenIMBaHNe PacTBOPOB 1 1 HH.
46 BrinonHeHnue sKcrepuMeHTaIbHON paboTh 1 1
3agaumn ¢ XMMHU4YECKOIro MPOU3BO/ICTBA. 4 2 CooOmenus




47-48 | Pemienue 3a7a4 Ha TUIIUYHBIE TPUEMBI IIPOMBILII- 2 1 1 ydamuxcst o
JICHHOTO TTOJIyYeHHsI aMMHUaKa BaKHCHIINX
49-50 | Pemenue 3a1a4 Ha TUTTUYHBIC TPUEMBI TTPOMBIIII- 2 1 1 Rinecin
N TPOM3BOJCT
JICHHOTO TMOJIY9EHUsI CEPHON KUCIOTHI. BaX
BCIICCTB.
O3agayeHHbIe METAJLIBI 5 2 3
51-53 | Pemenue 3aa4 Ha OCHOBHBIE CBOWCTBAa METAJUIOB. | 3 1 2 Cocrasrenn
BrinonHenue sKcrepuMeHTaIbHON paboThI N 1
54-55 | DnekTponu3 2 1 1 I:I iiaml;g;:z
O3amayeHHbIe HEMETAJLIbI 4 1 3 s
56-57 | Pemienne  3amau Ha  OCHOBHBIE  CBOWCTBA | 2 1 1 cOopHHKa
HEMETAJIJIOB.
58-59 | BrinosHeHnEe YKCIEPUMEHTAIBHON PabOoThI 2 2
O06o00menue 8 2 6
60-62 | KomOuHMpOBaHHBIE 3a7aydl 10 HEOPraHWMYECKOW u | 3 1 2 Cocrasnenn
OpPraHUYECKON XUMUHU ¢ OKcIepH-
o MCHTAJIbHBIX
63-64 | TecToBbie 3aJaHAs 1O HEOPraHWMecKoh  n 2 2 samau, W
OpPraHUYeCKON XMMHHU sammra W
65-67 | 3agaHus NOBBIIEHHOTO YPOBHS CIOXHOCTH 3 1 2 BBINIOTHEHHE
68 HToropoe 3aHsTHe 1 1 Cmorp
3HAHUU.
Hroro 3a 2-ii rox o0yuenust 68 22 46
Hroro 3a a1Ba roaa odyueHus 136 41 95




Coaep:xanue
1-i1 200 06yuenusn
BBoanoe 3ansitme. Teopernueckass 4acTh: 3HAKOMCTBO C IPOrPAaMMOHM, CTPYKTYpoil u
3agauamu 1-ro roja oOydenus. OnpeneneHue pexxumMa 3aHsaTHid. [IpoBeneHre HHCTPYKTaxa 1o
TEXHUKE 0€30IaCHOCTH IpHU paboOTe ¢ XMMUYECKUMH BEIIECTBAMU U B KAOMHETE XUMUH.

3agaun u3 crakaHa ¢ pacTBopoM. OCHOBHBIC NPUHIUIBI OPOPMIICHHS 3a7ad IO XWMHH.
Meronvka pelieHus 3aJad Ha BBIYMCIEHHMS MAacCOBOM JOJM PacCTBOPEHHOI'O BEUIECTBA B
pacTtBope. Buabpl KOHIEHTpauuii: npoueHTHas W MoispHad. llepexon or oaHOro Buaa
KOHLIEHTpALUU K IPyroMy.

Ilpakmuueckas yacmy: PEIICHUE 3a7a4 110 JaHHOW TeMe; IIPUTOTOBJIICHUE PACTBOPOB C 3aJaHHOMN
KOHIIEHTpaluel MyTeM BhITapuBaHus, pa30aBieHUsl, J00aBJICHHEM PACTBOPUMOTO BEILECTBA.

3aKkoHbI NPUPOALI B MUpPe XUMHMHU. MeTo/iMKa penieHus 3a7a4 Ha HaX0KJIeHHE OTHOCUTEIbHON
MOJICKYJIIPHOM Macchl, Ha BBIYHMCICHHE OTHOIICHHM Macc JJIEMEHTOB B BEIIECTBE, Ha
orpeziesieHue MacCOBOM JI0JIM XMMUYECKOTO AJIEMEHTA B BEIIECTBE, HA HAX0XK/IEHHUE KOJIMYECTBa
BEIIECTBA MO0 €ro Macce M HAoOOpOT, HAa BBIBEJCHHE MpOCTeHmeil (HopMyssl BemecTBa IO
MacCCOBBIM JIOJISIM 3JIEMEHTOB B COCIMHEHHUH, HAa PacyeT YUCiia CTPYKTYPHBIX €IUWHUII IO Macce,
KOJIMYECTBY BEIIECTBA WK 00BEMY.

Ilpakmuyeckaa uacmy: pPEUICHWE THUIIOBBIX 3a/lady Ha JAHHYIO TeMmy; odopMiIeHHe 3ajaad;
00CyXJIeHHE PAllMOHATIFHBIX CIIOCOO0B PELICHUS.

O3agavennble raspl. Meronuka pelieHus 3a1ad Ha ONPEICIICHUE OTHOCUTEIbHOU IIOTHOCTH
ra3a W HaXxOXJIEHHE 10 HeH OTHOCHUTEIHHOW MOJIEKYJISIPHON Macchl. MOJSpHBIA 00beM ra3osB.
Hopmanbhble ycnoBus. IlpuHuunsl pemeHus 3afay Ha: ONpeAesieHHe MacChl Ia3000pa3HOro
BElIECTBAa M0 €ro 00beMy, NPU HOPMAJbHBIX YCIOBMSX; BBIYMCIEHUE O00BEMa Ia3000pa3HOTo
BEIIECTBA [0 €ro KOJMUYECTBY; ompezeiacHue (opMysbl BELIECTBA IO MacCOBBIM JI0JIIM
AJIEMEHTOB ¥ OTHOCUTENIBHON INIOTHOCTH ra3a.

Ilpakmuueckas uacmsv: HaXOXKACHNUE U 00CYXKAEHUE PALlMOHAIBHBIX CIIOCOOOB peIIeHUs 3a/1a4.

O3agavyeHHble HeOPraHUYecKHe BellecTBA. (3a/1a4l Ha M30BITOK OJTHOTO M3 BEIIECTB, BBIXOJ
MPOJIYKTa, MPUMECH U PAcTBOPHI). MeToAnKa pemeHus 3a1ad M0 XUMUYECKUM YpPaBHEHUSIM.
Haxoxnenne wmaccel (KOMMYeCTBa BEIIECTBA, 0O0beMa) MPOAYKTOB peakIMh [0 Macce
(KOIMUYeCTBY BEIECTBA, 00OBEMY) MCXOJHBIX BEIIECTB. 3aKOH OOBEMHBIX OTHOIICHHH Ta30B U
MPUMEHEHUE €r0 MPU PEIICHUH 3a4ad. TepMOXMMHYECKHE YPAaBHEHHS W THUIIBI 3a7a4 MO HUM.
Haxoxxnenne macchl MPONYKTOB PEAKIIMH, €CIM W3BECTHBI MAacChl JBYX HMCXOIHBIX BEIIECTB
(3amaun Ha u30BITOK). OmpenereHHe MacCOBOM HIM OOBEMHON [IOM BBIXOJA MPOAYKTA.
Haxoxnenne Maccel mian oObeMa NPOAYKTOB PEAKIMHM [0 HM3BECTHOW Macce MM 00beMy
MCXOJHOTO BEIIeCTBa, CoJepkailero mpumecu. HaxokaeHue Macchl (KOJMMYECTBA BEIIECTBa,
00beMa) MPOIyKTa PeakiMy 1O UCXOTHOMY BEIIECTBY, HAXOASIIEMYCSl B PACTBOPE.
Ilpakmuueckas uacmy: pelieHUe 3aAad MO JTaHHBIM T€MaM; COCTABJICHHE aJIrOpUTMa PEIICHUS
ATUX THUIIOB 3aJla4; CaMOCTOSITeNbHAas paboTa MO COCTAaBJICHHIO 3a7ad U O(QOPMIIEHUIO WX Ha
KapTOYKax JJisl UCIIOJIb30BAaHUS HAa YPOKAX XUMUHU.

Oxucaurtesb - OH «rpaduresib». PaccraHoBka KOI()(UIIMEHTOB B pEAKIMAX C y4dacTHEM
HEOPraHMYECKUX BEIIECTB METOIaMU JIEKTPOHHOr0 OajlaHCa U MOTYyPEaKIUi.

Ilpakxmuueckas yacms: 0TpabOTKa HABBIKOB MO PACCTAHOBKE KOA(PPHUIIMEHTOB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUAX C YUACTHEM HEOPTaHUYECKUX BEIIECTB.

OT 0AHOr0 HEOPraHM4YecKOro BemlecTBa K Apyromy. OCHOBHBIE KJIACChl HEOPraHMYECKHUX
COEIMHEHUHN M UX XMMHUYECKHE CBOMCTBA, criocoObl nonydeHus. CrnocoOsl nepexoia oT 0JHOTO
KJjlacca K JpyromMy ¢ IMOMOILBIO Pa3IMUHBIX XUMUYECKUX peakiuil. MeToauka peimeHus 3axay ¢
HCIIOJIb30BaHUEM «IIEMOYKH MPEBPALLIEHUII.



Ilpaxmuyeckas uyacms: pEUICHUE 3aa4 Ha «IIETIOYKU TMPEBPANICHUN» U HAXOXKICHHE MAacChl
(KoyMuecTBa BEIIECTBa, 00HEMa) BEIICCTR.

AHaauTuveckas Jaboparopusi. KadecTBeHHbIE peaklMU HAa KaTHOHBI: BOJIOPOJA, aMMOHUS,
cepeOpa, nuTHs, Kanus, HaTpus, Kanbius, Oapus, wmenu(ll), sxeneza(ILII), amomuHus.
KauecTBeHHBIE peakuu Ha aHUOHBI: XJIOPHUI-UOH, CyNIb(aT-uOH, HUTpPAT-UOH, (ocdaT-uoH,
Ccynb(hUI-HOH, KapOOHAT-UOH, XPOMAaT-UOH, THIPOKCHI-UOH. [IpaBuiia TeXHUKH 0€30MacHOCTH
npu paboTe ¢ XUMUYECKUMHU BELIECTBAMH U MPHU paboTe B KAOMHETE XUMHUH.

Ilpaxmuyeckas uyacmo: pelICeHUE HSKCIEPUMEHTATBHBIX 3a7ad Ha OIMpEACIICHUE BEIICCTB B
pacTBope, C IMOMOIIBI0 KauecTBEHHBIX peakuuil. [logbop 3aHMMaTENbHBIX OMBITOB IS
XUMHYECKOTO Beuepa, ux orpaborka. IIpoBenenme Bedepa «YIUBUTENbHAS XUMH!» U €ro
ananuz. CocraBieHre COOpHUKA 3a/1a4 [0 HEOPraHNYECKON XUMHUHU.

HNroroBoe 3ansitme. O6oOmenue marepuana. [logsenenue wrtoroB. OOCyxkaeHHe cOOpHUKA
3a71a4 [0 HEOPraHUYECKON XUMUH.

2-1t 200 oOyuenusn
BBoaHoe 3aHsaTHE. IHCTPYKTaX MO TEXHUKE OC30MACHOCTH. 3a7add TPEThEro roja oOydeHUs.
Tematuka 3aHATHN. B3auMOCBSI3b HEOPraHMYECKOM XHMHUH C OPraHUYeCKOM XUMHEM.
Opranuyeckue BELECTBa.
Ilpaxmuueckas wacms: ceMuHap «OKuBasi 1 HeXKUBask TPUPOIAN.

Hen3BectHoe oprannyeckoe BemecTBO0. CrocoObl HaxOXICHHS MOJEKYJISPHOM Macchl
BEIICCTBA: 110 MACCOBBIM JOJSM BXOJSIIMX XUMHUYECKHX JJIEMEHTOB; IO OTHOCHUTEIHHON
IUIOTHOCTH  JIaHHOTO  BENIECTBA II0 KAKOMY-ITMOO Ta3y ¢ TPOAYKTaM  CrOpaHHsL.
Ilpakxmuueckaa uyacmyv: pelieHHE 3a7ad HA HAXOXKICHHE MOJEKYJISAPHOW (HOpMyIbl BeEIIeCTBa.
CocraBnenue 3aaq u ydacTHe B KOHKYypce «O3anaub apyral»
Ot6op wuHTEpecHBIX 3amad s cOopHUKa «O3amaueHHass XUMHS IS FOHBIX XHMHKOBY.

O3agaveHHble opranuyeckue BemecTsa. OCoOOEHHOCTH MPOTEKAHUSI XMMUUYECKUX PeaKUuil ¢
Y4aCTHEM OPTaHMYECKUX BEIIECTB.

llpakxmuueckas yacms. penieHUe 3a1a4 N0 XUMUYECKUM YPABHEHHSM C YH4aCTUEM OPTraHUYECKUX
BEIIECTB HAa HAaxXOXXICHHE MacChl (KOJMYECTBa, OO0BbEeMa), MPOAYKTOB pEaKIUU IO Macce
(konnuecTBy, 00BEMY) HCXOJHBIX BEIIECTB; HA HAXOXJICHHE NPOIYKTOB pEaAKIUU, €CIU
W3BECTHBI MAacChl 2-X HCXOJHBIX BEIECTB (3a7auyd Ha W30BITOK); HAXOXKJICHHE MAacChl WIIU
o0beMa TMPOAYKTOB pEaKIMH 10 HU3BECTHOM Macce WM OO0BeMy MCXOJHOTO BEIIECTBa,
coZEpIKalLEer TPUMECH.

[TogroroBka ywyamuMmucs AUJAKTHYECKOrO MaTepuasa; y4acTHE B IIKOJIBHOM W TOPOJCKOM
OJIMMITHAJAX; COCTABIICHHUE 3aIaHU TI0O XMMHH VISl UHTEJUIEKTYallbHOTO MapadoHa.

OT 0IHOT0 OPraHUYECKOr0 BelIeCTBA K APYroMy.

OCHOBHBIE KJIACCBI OpTraHN4YCCKUX COGﬂHHCHHﬁ. XHUMHUYECKHNE CBOMCTBA M OCHOBHBLIE CIIOCOOBI
NOJTy4eHHs OpraHM4YecKuX BemecTB. OCHOBHBIE CIIOCOOBI Iepexo/ia OHOTO Kilacca K IPYroMy.
I'emeTnyeckas cBSI3b OpraHN4YCCKUX BCHICCTB C HCOPTaHNYCCKUMH BCIICCTBAMMU. HYTI/I nepexona
OT OPraHWYECKUX BEIIECTB K HEOPTaHUUECKHIM.

IIpaxmuueckas uacmo: OCYIIECTBICHHE IENMOYEK IPEBpAlICHHH M pEIIeHHE 10 HUM 3ajad.
CocraBiieHHe 1IETIOYEK MMPEBPALICHUI U 00CYKICHUE PAMOHATBHBIX CIIOCOOOB Mepexoia.

Oprannyeckne BellecTBa OKHCJIAIOTCS W BoccTaHaBauBawTcsi.  OcoOeHHOCTH
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEAKIIUU C YIaCTHUEM OpTraHWYECKHUX BerecTB. PaccTtanoBka
KOA(p(UIIMEHTOB B HUX METOJaMHU DIEKTPOHHOTO OajmaHca W METOJOM MONypeaKIUi.
Ilpakxmuueckas yacmu: paccTaHOBKa KOA((UIMEHTOB B YPaBHEHHUAX C Y4aCTHEM OPraHUYECKHX



BEIIECTB;  COCTABJICHHUE  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuui.  OdopmieHue
JUIAKTHYECKOro MaTepuana: KapTOuKH C 3aJaHUsIMHU, COCTABIEHUE KPOCCBOPOB.

AHanuTHyeckasi Jjadopatopusi.  KauecTBeHHbIE peakIMM Ha aJIKaHbBI, HEMpeIeIbHbIC
YIIEBOMOPOABI, OJHOATOMHBIC TMPEIEIbHBIC CHUPTH, MHOTOATOMHBI CIHUPTHI, (EHOJIBI,
aJbACTU/IBI, KapOOHOBBIE KHCIOTHI (OCOOEHHOCTh MYPAaBBHUHOM KHCIIOTHI), OCIKH, KUPBI,
YTJIEBOBI.

Ilpakxmuueckas uwacmov: pelICHHE KCICPUMEHTAIBHBIX 33]a4 Ha ONpPEICIICHHE OPraHUuYECKHUX
BEIIIECTB B pAaCTBOPE; MOJIYUCHHUE MbLIA B JIaOOPaTOPHUH.

Pa3paboTka mporpamMMbl u ydacTHe B Beuepe 3aHUMATEIbHON XUMHH.

OT BO10POJA 10 KCEHOHA. DIIEKTPOHHBIE U Ipaduueckue GopMysbl aTOMOB U HOHOB, OOJIBIIMX
Y MaJIbIX [IEPUOIOB.

Ilpakmuueckaa uacms. HaKUCAHHE 3JEKTPOHHBIX M rpaduuecKkux (opMmysl aTOMOB U HOHOB,
O0oNBIIMX M ManbIX NepuoaoB; cemuHap «OT HaTpusi 10 aproHa» (MHTEpecHble (aKThl O
XMMHYECKHX 3JIEMEHTaX).

O3anayeHHasi CKOPOCTh XMMHUYeCKOH peakuuu. O3aja4eHHOe XUMHYECKOE paBHOBECHE.
Ipaxmuueckas wacme: pEIICHUE 3a1a4 HA OIPEIECICHUE CKOPOCTH PEAKLIUU 110 U3MEHEHHUAM
KOHLEHTPALlMH BEILECTB, AABJICHUH, TEMIIEPATYPbl; HA ONPEIEICHIE KOHCTAaHThI PABHOBECHUSI; HA
CMEILEHNE XUMUUYECKOTO PAaBHOBECHS, IIyTEM U3MEHEHUS TEMIIEPATyphl, 1aBJICHUH,
KOHLEHTPALUi BEIIECTB, ACUCTBUE KaTaau3aTopa.

BrimonHeHne sKcrepuMeHTanbHON padoThl, TTOKA3hIBAIOIICH, YTO BIUSHHUE PA3IHMYHBIX YCIOBUN
CHOCOOHO U3MEHATh TeYEHUE XUMHUECKON peaklnu.

«PacTBopumble» 3amauM. Bunael KoHIIEHTpauil: npoueHTHas U MojspHas. [lepexon omHoro
BUJIA

KOHIIEHTpauu K apyromy. CMemBanue pactBopoB. Metop kpecta. [IpumeHeHne pacTBopoB B
obITy. [IpMeHeHUE pacueToB B KU3HHU.

Ilpaxmuuyeckas uyacmy: pellleHUE 3a7ad Ha CMEIIMBAaHUE PACTBOPOB; IMEPEXOJA OIHOIO BHUIA
KOHIIEHTpaIui K n1pyromy. [IpuroroBienue paccosa u CUpoIia onpeieICHHON KOHIIEHTPAIIHH.

3agaum ¢ XUMHYeCKOro mpousBoacrBa. CuHTe3 ammuaka. [IpoM3BOACTBO CEpHOU KHCIOTHI
KOHTaKTHBIM CIIOCOOOM.

IIpakmuueckass uacme: pelIeHWE 3aJad Ha THIOUYHBIE TEXHOJOTHMUYCCKUE IPHEMBI
NPOMBIIIJICHHOTO TOJNYYCHUsS aMMHaka H CcepHOW KHUCIOThl. CoOOOLIeHHsS ydYaluxcs o
Ba)KHefIHIHX XUMHUYCCKUX HpOI/ISBOHCTBaX BCIICCTB. HOI[FOTOBKa n y‘IaCTI/Ie B OJIUMIIHAAC 110
XUMUH.

O3anauyennbie Metayuibl. Metamnel LILIID rpynn raBHeix moarpynn. Metamisl MOOOYHBIX
noarpynn. Ux ¢pusnyeckue u XuMHU4eCKHe CBOMCTBA, CIIOCOOBI nosyueHus. [lpumenenue.
Ilpaxmuueckas uyacmo: pelIeHHE 3alad Ha OCHOBHBIE CBOMCTBa MeTayoB. CocTaBieHHE U
pelakTUpOBaHUE 3aa4 AJIs COOpHUKA

Osanayennsle Hemera/uibl. Hemeramisr [V,V,VLVII rpynn rnaBueix mnoarpymm. HMx
¢u3nueckue U XUMHUYECKHE CBOWCTBA HEMETAIOB, MX CIIOCOOBI MOJNYYEHHS M NpPUMEHEHHE.
OCHOBHBIE COECINHEHMS.

Ilpaxmuueckas uacmu: pelIeHUE 3a7ad HA OCHOBHBIE CBOICTBa HeMeTauloB. CocTaBiieHUE U
penakTUpoBaHUe 3a/1a4 11l COOpHUKaA



O06o0menue. OOoOmEeHHe U 3akperuieHue Mmarepuana. KoMOMHHpOBAaHHBIE 3ajauydl IO
HEOPraHWYECKOM M HEOPraHWYeCKOM XHMHUU. TecToBbIe 3aJaHUsl MO HEOPraHWYECKON |
OPraHU4EeCKON XUMHH.

Ilpakmuyeckas wacme: pelieHHWEe KOMOMHHUPOBAHHBIX 3aJlad [0 OPraHU4YecKoh U
HEOPraHMYECKOW XUMHHU; BBIMOJIHEHHE TECTOBBIX 3a/laHuii; paboTa Ha KOMIBIOTEpax IO
BBIMIOJTHEHHUIO TECTOBBIX 3aJ]aHMil; cocTaBieHHe anbOoma 3aaau «O3a1auyeHHast XUMUS».
CocraBieHHE DSKCIEPUMEHTAIBHBIX 3aJa4, WX 3aliuTa U BbloJHeHHWE. CMOTp 3HAHUU.

Hrorosoe 3ausatue. [longsenenue uroros roaa. [loaseaeHre nTorosB 3aHATUH.

1.4 Tlnanupyemble pe3yJbTaThl U (JOPMBI HX ATTECTANNH

ITocne 1-oro roga oOydeHus
3agauu U3 CTAKAHA C PACTBOPOM.
Obyuarowuecs: OOINCHbL 3HAMD.

® 0 pacTBOpE M €r0 COCTABHBIX YACTSIX;

e OCHOBHBIC BHJBl KOHIICHTPAllMii  pacTBOPOB: TMPOICHTHAsE H  MOJISIPHAS;

e OCHOBHBIC MYTH Tepexoja OT OJHOTO BHAAa KOHIEHTpalUUW K APYromMy, yMeTb HX
MIPUMEHSTH B pacueTax;

e OCHOBHBIE OTPACIH IPOU3BOJICTBA B HAPOJHOM XO3SIMCTBE, I/I€ MPUMEHSIOTCS PACUEThI
Ha PacTBOPHI.
3aKoHbI NPUPOALI B MUPE XUMHHU.

® OCHOBHBIC 3aKOHBI M IMOHSATHUS XUMHUU: aTOM, MOJICKYJIa, OTHOCUTEJIbHASI aTOMHAsI Macca,
OTHOCHUTEIIbHAs MOJICKYJISIpHAas Macca, KOJMYECTBO BEIIECTBA, MaccoBas AOJS XHUMHUYECKOTO
DJIEMEHTA B BEIIECTBE, HOPMAJIbHBIC YCIIOBHS, 3aKOH IOCTOSHCTBA COCTaBa BEIECTBA, 3aKOH
ABorazipo, 4ucio ABoraapo;

Obyuarowuecs OONHCHbL YMemb.

® YMETh MPOU3BOJUTH PACUEThl HA ONPEAECIEHNE MPOLUEHTHON 1 MOJISIPHOW KOHLEHTPALINI
pacTBopa;

e yMETh ONpEIENsATh MAacCOBYIO JIOJNIO PACTBOPEHHOTO BEIIECTBA B PacTBOPE;

® YMETh MMPOU3BOJIUTH PACUETHI C UCIIOIH30BAHHEM OCHOBHBIX 3aKOHOB U TIOHATHUH.
O3anayeHHbIe ra3sl.

Obyuarowuecs 00IHCHbL 3HAMb.
¢ 00 0COOEHHOCTSIX CTPOEHUS Ta3000pa3HbIX BEILECTB;
Obyuarowuecs: OOAHCHbL YMEMb .

e TIPOM3BOJHTH pPAcUeThl HA ONpEICICHHE OTHOCHUTEIFHOW IIOTHOCTH Ta3000pa3HOro
BEIIECTBA, OMNPEACTUB KOTOPYIO BBIYUCIUTH OTHOCHUTENBHYIO MOJEKYISIPHYIO  Maccy
ra3000pa3HOro BEIIECTBA,

e BBIUHCIATH MAacCy ra3o00pa3HOro BellecTBa MO €ro o0beMy, MPU HOPMAIbHBIX
YCJIOBHSIX, c WCII0JIb30BaHUEM MOJISIPHOTO o0beMa ra3oB u Hao000poT;

e OMNpENesITh MOJEKYIspHbIe (OPMYINBI BEIIECTB MO MAacCOBBIM JOJSIM XHMHUYECKUX
AJIEMEHTOB M OTHOCHUTEIHHOMN TUIOTHOCTH Ta30B;

® COCTaBIIATH 33JIa4H 10 TaHHBIM TeMaM;

O3aaueHHbIe HEOPraHUYECKHE BellecTBA.
Obyuarowuecst OOIHCHbL 3HAMD.
e 0 XUMHUYECKHX PEaKIUIX, X BUIaX;
e OCHOBHBIC MPUHIIUIIBI PEIICHHS 33]1a4 110 XUMUYECKUM YPaBHEHUSIM, UCTIOJIb3Ysl 3HAHUS
MEePBOTO TOJ1a OOYICHHUS;
Obyuarowuecs 00IHCHbL YMemby.:



e JeNaTh BBIYUCICHHUS 1O XHMHYECKHM YPaBHCHHMSIM Ha HAXOXJICHHE MAacChl
(konMuecTBa) MPOIYKTOB PEAKIIMU MO Macce (KOJWYECTBY) BCTYMAIONINX B PEAKIINIO BEIIECTB U
Ha000poT;
e pemaTh 3a/la4dl [0 XUMHUYECKHM YpPaBHEHUSIM, B KOTOPBIX y4acTBYIOT I'a3000pa3HbIE
BEIIIECTBA, C UCTOJIh30BAHUEM 3aKOHA OOBEMHBIX OTHOIICHHUI T'a30B;
e IIPOU3BOJUTH PACUETHI 10 TEPMOXUMUYECKUM YPaBHEHUSIM;
e IPHUMEHATH METOJAUKY pEIICHUs 3a7ad 1O XUMHYECKUM YPaBHEHHSIM, €CIIH OJIHO
U3 pearupyrolux BeIlIeCTB AaHO B M30BITKE MJIM HEIOCTATKe, Ha BBIXOJ MPOJAYKTA; MPUMECH;
pacTBOPBHL;
e MPOU3BOJUTH BBIIIEC YKAa3aHHBIC PACUETHI M0 XMMHUYECKUM YPABHEHHSIM U COCTaBJISATh
3a/1a4¥, UCIIOJIb3Ys 3HAHUS O CBOMCTBAX HEOPTaHMYECKHUX BEIICCTB;
OKHCIUTEIb - OH «TPAOUTEJIbY.
Obyuarowuecs 00NHCHbL 3HAMb.
¢ 00 OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX; 00 OKHCIUTENSIX U
BOCCTAHOBUTEJISIX; 00 OKUCIUTEIBHBIX U BOCCTAHOBUTEIBHBIX MPOIIECCaXx;
Obyuarowuecst O0IHCHbL YMEMb.
e OTPEJCIATh CTENCHh OKUCIICHHS XUMUYECKIX JICMEHTOB;
e paccTaBiATh KOA(POUIUEHTH B XMMHUYECKUX PEAKIHSIX METOJAaMU DJIEKTPOHHOTO
OaylaHca U MoxypeaKiuii;
e IPUMEHSATH IOJYYCHHbIE 3HAHUSA B PAcCTaHOBKE KOI(PPHUIIMEHTOB B OKUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUAX C YIACTHEM HEOPTaHUICCKUX BEIIECTB.
OT 01HOr0 HEOPraHUYECKOI'0 BellleCTBA K APyromy.
Ob6yuarowuecs OONHCHbL 3HAMD!
® XMMHYECKHE CBOWCTBA M CHOCOOBI IMOJTYYCHHS OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCJIMHEHM;
Obyuarowuecs: OOIHCHbL YMEMb.
e OCYIICCTBJIATH LIEMOYKY MPEBPAIICHUI, C YIaCTHEM HEOPTAaHHUECKHUX BEIICCTB;
e peIIaTh U COCTABIATH 33/1a4U M0 [ENOYKEe PEBPAIICHHUIA;
e BBIJICIISATH TJIABHOC U aHATM3UPOBATH TPU OCYIIECTBICHHUH IIETIOYKH ITPEBPAIICHUH.
AHaJuTHYecKas JadopaTopusi.
Obyuarowuecs: OOIHCHbL 3HAMD.
e 1 cOOTIOATh MPaBUIIa TEXHUKHU 0€30MTaCHOCTH NIPH PaboTe ¢ XMMHY BEIICCTBAMH;
e METh NPEJICTABICHNE O KAUECTBEHHBIX PEAKIUIX U UX MPUMEHEHUH;
Obyuarowuecst OOIHCHbL YMEMb.
e [IPOJICITBIBATH KAYECTBCHHBIC PEAKIIMHM HA OCHOBHBIC KATHOHBI M aHMOHBI
HEOPraHUYECKUX BEIECTB;
e TIPUMEHSTH TOJYYCHHBIC 3HAHUS TPU PEIICHUH W COCTABIICHUH 3aJ1a4 Ha OTPE/IeIICHNE
BEIIIECTB B PACTBOPE;
® BECTH UCCIICJIOBATEILCKYIO PA0OTY TIO OTPEICIICHUI0 XUMHYECKHX BEIICCTB.

[Tocne 2-ro roga o0y4deHus
HeusBecTHOe oOprannyeckoe BeuiecTBo.
Obyuarowuecs: OOIHCHbL 3HAMD.

¢ 00 0COOEHHOCTSIX CTPOCHUS OPTaHMUECKUX BEIIECTB, UX MHOTOOOpa3nH, UX CBOMCTBAX;
Obyuarowuecs 00IHCHbL YMemby:

e HaxXOIWThb MOJICKYJISPHYIO (POPMYJIy OPTaHUYECKOTO BEIIECTBA IO MAaCCOBBIM JOJISIM
XMUMHYECKUX DJICMEHTOB, MO MPOAYKTaM CTOpPaHUS U OTHOCHUTEIBHOM MJIOTHOCTH €r0 MapoB IO
KakoMy-JIn0o razsy.

O3aayeHHbIe OPraHUYecKHe BelecTBa.
Obyuarowuecs 00IHCHbL 3HAMb.

® 0COOCHHOCTH XMMUYECKUX MPOLIECCOB C YIaCTHEM OPTaHUYECKUX BELIECTB.

Obyuarowuecs: OOIHCHbL YMEMb.



e MPOM3BOJIUTH PACUETHI 0 XUMUYECKOMY YPaBHEHUIO U COCTABIIATH 33/1a4 C YUACTUEM
OpPraHMYeCKHUX BEIISCTB Ha HAaXOXKICHHWE Macchl (KOJMYECTBA) MPOAYKTA pEaKIUU WU
UCXOJHBIX  BEMICCTB, HAa TPHUMECH, BBIXOJ NPOAYKTa, W30BITOK W  HEIOCTATOK;
OT 0IHOT0 OPTraHMYECKOr0 BEIIeCTBA K IPYromMy.
Obyuarowuecs OOIHCHbL 3HAMD.

® XUMUYECKHE CBOMCTBA M CITOCOOBI MOJIYYCHHUSI OPTAHMYECKUX BEIIECTB;
Obyuarowuecst O0INCHbL YMEMb.

e OCYIIECTBJIATh M COCTABIATH IICTIOYKY IPEBPAIICHUN C y4acTHEM OpPTaHMYECKHX
BEIIIECTB;

e pemiaTh paszIMyYHBIC BUIBI 337ad IO IEMOYKE MPEBpAIICHH C HCIOJIh30BAHUEM
OpPTaHMYECKUX BEIIECTB;

e pemiath M COCTaBJISATH 3aJaudl IO LENOYKaM IPEBpAIICHUI, KOTOPhIE YKa3bIBAIOT Ha
B3aMMOCBSI3b HEOPTaHUYECKUX BEIIECTB C OPraHNYEeCKUMU;

OpraHuyeckne BelecTBAa OKHCJISIIOTCS M BOCCTAHABJIUBAIOTCS.
Obyuarowuecst OOIHCHbL YMEMb.

e paccraBisATh KOIPPUIMEHTHI B OKUCIHTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIUAX C
y4aCTHEM OPTaHHUYECKUX BEIIECTB METOAOM 3JICKTPOHHOTO OaJlaHCa U METOIOM IOJTyPEaKIuii;

® COCTaBJIATh OKUCITHTEILHO-BOCCTAHOBUTEIHHBIC PCAKIIHH.

AHaJuTHYeCcKas JadopaTopusi.
Obyuarowuecs: OOIHCHbL 3HAMD.

e TExXHUKYy Oe3omacHocTH TIpu paboOTe C  OpPraHWYECKHMMH  BEIICCTBAMHU;

e  KAUeCTBCHHbIC  pEaKIMM  HA  pa3M4HbIe  OPraHWYECKUE  BEIECTBA,
Obyuarowuecs OOIHCHbL YMEMb.

e MPUMCHATH IOJYYCHHBIC 3HAHUS O KAYECTBEHHBIX PEAKIHMAX, MPH PEIICHUU U
COCTABJICHUM OKCIEPUMCHTAIBHBIX 3a/lad Ha OINpPENEeICHUE OPraHWYeCKHX BEIIECTB B
pacTBope;

e paboTaTh ¢ XHMMHUYECKHMMH BEIICCTBAMH U XHUMHYECKUM OOOpPYIOBAHUEM;

OT BO0PO/IA 10 KCEHOHA.
Obyuarowuecs OONHCHLL:
® 3HAaTh CTPOCHHUE aTOMa;
® YMETbh, UCIOJB3YS TEPUOAUUYECKYIO CHCTEMY 3JIEMEHTOB, U300paxaTh AJIEKTPOHHBIC U
rpaduueckre GopMyIibl aTOMOB U HOHOB JIEMEHTOB.
O3aayeHHasi CKOPOCTh XUMHYeCKOii peakuuu. O3a1aueHHOe XUMHYECKOe paBHOBeECHE.
Obyuarowuecs: OONHCHbL!
¢ 3HATh U YMETh IPUMECHSITH HA MTPAKTUKE OCHOBHBIC TTPUHIIHITHI TIPOTCKAHUSI XUMUYECKUX
peaKuuii;
e yMETh MPOW3BOJHUTH pPACUYCTHl M COCTABJIATH 3aJla4ll Ha OIPEICICHHE CKOPOCTH
XUMHUYECKON peaKIlvii, KOHCTAHTHI PAaBHOBECHS;
e yYMETh OCYIIECCTBISTh CMEIICHWE XHMHUYECKOTO pPAaBHOBECHsS, ITyTeM HW3MCHCHHUS
TEeMIEPATyphl, JaBJICHHsI, KOHIIEHTPALUK BEIIECTB, JCHCTBHE KaTalu3aTopa.
® YMETh MPOTHO3UPOBATH TCUCHNE XUMUUICCKUX PEAKITUH.
«PacTBOpUMBIE» 3a7a4H.
Obyuarowuecst OOIHCHbL YMEMb.
e TIPOM3BOANTH PACUCThl Ha ONpeesieHue KOHIICHTPAIMA PacTBOPOB MPH CMEIINBAHUN
pacTBOpOB;
e C TIOMOIIBIO PA3IMYHBIX BHJIOB PACUETOB MEPEXOUTH OT OJTHOTO BUA KOHIICHTPAIIUH K
JIPYTOMY.
3agauu ¢ XMMHY€CKOT0 MPOU3BOACTBA.
Obyuarowuecs 00IHCHbL 3HAMb.
e NIPOMBIIIIEHHBIE CTIOCOOBI TOTYYEHHS] aMMHaKa, CEPHON KUCIIOTHI,



¢ 0 BOKHEHIINX XUMHUYECKHX 3aBOJIaX IO MOJYYCHHIO XMMHUYECKHX BelecTB B Poccuu u
CaparoBckoii o0yiacTu;
e 0 BJIMSIHUY XUMHYECKUX MPOU3BOJICTB HA KOJOTUIECKYIO OOCTAHOBKY MECTHOCTH.
Obyuarowuecst OOINCHbL YMEMb.
e pemath M COCTAaBIATh 3aJaud MO TUIUYHBIM TEXHOJOTHYECKUM IpUeMaM
MIPOMBIIUIEHHOTO MOJYyYEHUsS aMMHaKa U CEPHOM KUCIIOTHI;
O3agayeHHbIe METAJIILL.
Obyuarowuecs: OONHCHbL.
¢ 3HATh OCHOBHBIE CBOWCTBA U CIIOCOOBI MOJTYICHUS METAILIOB;
e YMETh MPUMEHSTH MMOJTYYCHHbIC 3HAHUS TIPU PELICHUH 3a]]a4 Ha OCHOBHBIE CBOMCTBA U
CIOCOOBI MOTYYEHUSI METAILJIOB;
e YMETh COCTABJIATH YPaBHEHHUsI AJIEKTPOJIN3a U pelIaTh 10 HEMY pa3jINyHble THUIIbI 33]1a4.
O3anavyeHHbIE HEMETAJLIBI.
Obyuarowuecs: OONNCHbL.
e 3HaTh OCHOBHbBIE CBOICTBA HEMETAJUIOB, UX PACIIOJIOKEHUE B IEPUOINYECKON TabuIle,
OCHOBHBIE CITOCOOBI MOJTyYSHHS;
e yMETh MPHUMEHSITH IMOJYYCHHbIC 3HAHWUS IPH PEIICHUU Pa3IMYHBIX TUIIOB 33Ja4 Ha
OCHOBHEIC CBOMCTBA HEMETAIIJIOB U UX COCIUHCHHI,
e yMETh OCYHIIECTBJIATh M COCTABJIATh T'€HETUYECKUE LIETIOYKH, IOKa3bIBAIOIIUE Ha
B3aUMOCBSI3b HEMETAIIOB U METAJIIOB.
ITo okoHYaHHUM Bcero Kypca aeTH OyayT yMeTb:
e pemaTh M COCTaBJIATH 337a4M C UCIOJIb30BAHMEM HEOPTaHUYECKUX M OPraHUYECKUX
BEIIECTB OCHOBHBIMHU CIIOCOOAMHU U METOIaMU;
e IPUMCHSTH TEOPETUUCCKIE 3HAHMS TPU PEIICHUH 3a/1a4;
e pemarb M COCTaBISATh KOMOMHHMpPOBAHHBIC 3a/ladyll C y4YaCTHEM OPraHUYECKUX U
HEOPTraHWYECKUX BEIECTB;
e BBLITNIOJHATH PA3IMYHbIC BUABI IKCIIEPUMEHTAIbHBIX 3a/1a4;
e HaXOIWUTh PAIMOHATBHBINA CIIOCOO PEIICHUS OTIPESIICHHOM 3a/1a4H;
e I'paMOTHO OPOPMIIATH 33]aUH;
e paboTaTh C TECTOBBIMU 33JaHUSIMU 10 KHUTAM M C HCIOJIb30BaHNE MH(POPMAITHOHHBIX
TEXHOJIOTHIA;
e IpoecCHOHAIIBHO OPUEHTUPOBATHCS.

OcHOBHBIMHU (pOPMAMU NOABEICHUSI UTOTOB U OLIEHKH Pe3yJibTATOB 00y4YeHUs
mo Ka)K)]Oﬁ TeMEC ABJIAOTCH: KOHKYPCHaA 3aluTa PCIICHHBIX W COCTABJICHHBIX 3aday;
CEMHUHAaphl; dKCIIEpUMEHTAJIbHbIE U IpaKTHUeckue paboTel B (opMe oTueTa O MpojeTaHHOU
pa60Te; y4acCTuC B OJIMMIINAAaX U UHTCIUICKTYaJIbHBIX Mapa(I)OHaX; CMOTD 3HAHUM U T.AO.



2. KoMmiekce opraHu3aliMOHHO-NeJarorn4ecKux ycjaoBui

2.1. OueHoYHbIe MaTEepPHUAJIbI.
[Iporpammoii mpe1ycCMOTPEHBI TPH YPOBHS YCBOCHHS y4€OHOTO MaTepHara.

I1epBblif ypOBEHD - IOMYCTUMBIN. Y YalllUiiCcs IPU BBIOJIHEHUH 3aJJaHKs OMMPAECTCS HAa MOMOIIb
nejarora: Hy>KJ1aeTcsi B JIONOJIHUTEIbHBIX MOSCHEHUSIX, TOMOIIU, TOOLIPEHUH JICUCTBUH.

Bropoii ypoBeHb - cpeHuil. Yuammiics MOKeT paboTaTh CaMOCTOSTEIIBHO, OMUPAsICh Ha
CJIOBECHBI KOMMEHTapUi U AEMOHCTPALIMIO JeICTBUI egaroroM. Beinonuser padboty B
COOTBETCTBUU C IIOCTABJICHHBIM yCJIOBHEM. MIHOra Hy»KIaeTcsl B JOMOJIHUTEIbHBIX ITOSICHEHUAX
CO CTOPOHBI IIEAATOra.

TpeTuii ypoBeHb - BBICOKHNA. YUalllUiCs CIIPABIIACTCS C MOCTABJICHHBIMU 3a/1a4aMH
CaMOCTOSITENIbHO, HE HY>KJAeTCsl B TOTIOJHUTEIBHOM MTOMOIIY CO CTOPOHBI Iearora, cTapaercs
MCIIOJIb30BaTh Ha 3aHATHH YK€ UMEIOIIUECS 3HAHUS U YMEHUs, TBOPUYECKH IMOAXOAUT K
BBITIOJIHCHUIO 3aJaHUM.

KpI/ITepI/ISIMI/I YCIICIIHOT'O OCBOCHHUS ITPOTrpaMMbI MOJKHO CUHUTATh:

® CTENeHb MPOSIBIICHUS CAaMOCTOATEIBHOCTH B paboTax;
® CTENEeHb CIIOKHOCTU paboThl, ee 00beM;
e CcyObeKkTHBHAs, 00bEKTUBHAS HOBU3HA BBHITIOJTHEHHOW Pa0OTHI.



2.2. MeToauvecKkue MaTepUAaJIbl

MeToabl 00y4eHus1:

Db PeKTUBHOCT YueOHO-BOCIIUTATEILHOTO TpoIiecca B 0O0bEJAMHCHUH TIPU PEan3allii JaHHOM
OpOTrpaMMbl  O0ECIICUMBACTCS KCIIOJIB30BAHUEM CJICIYIOIMUX MENAarOTMYeCKUX TEXHOJOTHIA,
CIIOCOOCTBYIOIMX aKTUBH3ALUH TO3HABATEILHOMN JESITEIILHOCTH 00YYarOIIXCSL:

1. JMYHOCTHO OPUEHTUPOBAHHEIC;

2. I'PYIIIOBBIE;

3. HCCIIEI0BATEILCKOTO (TIPOOIIEMHOT0) O0OyUCHHS;

[IpenycmoTpeHa camocTosTeNbHast padoTa 00yJaromuxcs, 1 CBOOOIHOE CaMO0Opa30BaHuE.
Peamm3zanusi n1aHHBIX IEAarOTMYECKHX TEXHOJOTMH TMO3BOJSIET BBIOOP W WCIOJIB30BaHHE
Pa3HOOOPa3HBIX METOMIOB 00y4eHHSI, POPM OpraHU3aLUK U IPOBEICHUS 3aHATHH.

Jist peanm3anyu JaHHOW IPOTPaMMBbl HCITONB3YIOTCS Pa3IMYHbIE METOIbI O0YICHUSI.

CroBecHBIC METOJIbI - paccKa3, YTEHHE HAY4YHOW JIMTEpaTyphl, Oecena, qUajor, KOHCYJIbTallus,
oObsicHeHHe. Vcronb30BaHne 3TOTO METO/Ia Pa3BUBACT MBIIIICHHE ¥ BHUMAHUE.

HarsiiHbie MeTo/IbI - HCIIOJIB30BaHUE HATISHBIX MATEPUAJIOB: KapTHHBI, IIaKaThl, poTorpaduy,
TaOJMIIBI, CXEMBbl, MOJICJIM, BHJCOMATEPHUAIbl, HATypaJbHbICe HALIAHBIE TOCOOUS,
JICMOHCTPALIMOHHBIC OMBITHL. JTH METOBI UTPAIOT OOJBIIYIO POJIb B pEATU3alUK HPOrPaMMBI,
TaK KaK HAIIISHO MO3BOJISIOT JETSIM U3yYHTh OOBEKT MIIU OTICIBHBIN MPOLIECC.

[IpakTHYeCcKrue METO/IbI — PEIICHUE MTPAKTUUECKUX 33]1a4, TBOPUSCKHUE CAMOCTOSTEIIbHBIC pa0OTHI,
pa3HOOOpa3HbIE UTPBI, KOHKYPCHI, BAKTOPHHBI, KPOCCBOPBI. DTH METOABI Pa3BUBAIOT HHTEPEC K
YYCHHUIO, AaKTUBH3HPYIOT II03HABATCIBHYIO  JICSATEIBHOCTh, Pa3BUBasi MX  MbIIUICHHS,
NPAaKTUYECKUE HABBIKK U YMEHHUSI.

®opMbl 3aHATHII: UHIMBUAYAJIbHAS U IPYIIOBas paboTa; aHAIU3 OIIMOOK; CaMOCTOSTEIbHAS
paboTa; COpEeBHOBaHME; 3a4€T; MEXIPEIMETHbIE 3aHATHSA; [PAKTUYECKHE  3aHATHS,
JKCHEpUMEHTaIbHasg paboTa; KOHKYPCHI 110 COCTABJICHMIO 3a/lady Pa3sHOro THIA; KOHKYPCHI 110
3alllUTEe COCTABJICHHbIX YYallUMHCS 3a/1a4.

MeToabl 1 IPpHEMBI OPraHU3aANMU Y4e0HO-BOCIIUTATEIbHOI0 Npolecca: 00bsiICHeHnE; paboTa
C KHUTOM; Oecela; 1eMOHCTPAllMOHHBIN MOKa3; YIPaKHEHUS; IpaKTHUecKasi paboTa; perieHue
TUIOBBIX 33Ja4; METO/Ibl — YACTUYHO-TIONCKOBBIH, NCCIIEI0BATENbCKUM, 1a00paTOPHBIH,
MHAUBHUAYaJIbHOTO O0yUYEeHUs; COCTABICHUE PA3HOro TUIIA 33]1a4 U KOMIUIEKTOBAHUE UX B
anbOOM JIJIS MCTIOJIb30BaHUS Ha YPOKaX XMMHUU; COCTAaBICHHE XUMUUYECKUX KPOCCBOP/IOB;
IPUTOTOBJICHHE PACTBOPOB BEILLIECTB ONPEAEICHHON KOHIEHTPALMU JIsl UCIIOIb30BaHUS X Ha
NPaKTUYECKUX paboTax Mo XUMHUH.

O0Opa3oBaTe/bHbIC IEAATOTHYECKHE TEXHOJIOTHH

- WNupuBuayansHoe oOyueHue — (Gopma, MOAEIb OpraHM3alliu y4eOHOro mpolecca, npu
KOTOpOM: YYMTEIb B3aMMOAEHWCTBYET JIMIIb C OAHMM YYEHHMKOM; OJMH  ydalluiics
B3aMMOJICHCTBYET JMIIb CO CpPEICTBaMU OOy4eHMs] (KHUTW, KOMIbIOTEp U T.I.). [aBHOE
JIOCTOMHCTBO HMHJIMBUAYAIbHOTO OOYYeHHMS — OHO TIO3BOJISIET TIOJHOCTBIO aJarTHPOBATh
coJiep’KaHue, METO/Ibl U TEMIIbl yUeOHOU AEATEeIbHOCTU peOeHKa K €ro 0COOEHHOCTSM, CIEAUTh
3a KaXIbIM €ro JIEHCTBUEM M OIlepalUeil Npu PEIIEHUH KOHKPETHBIX 3a]ad; CIEIUTh 3a €ro
NPOJABMKEHUEM OT HE3HaHUs K 3HAHUIO, «BHOCHUTb BOBpPEMSI HEOOXOJUMBbIE KOPPEKIHH B
NeSITeIbHOCTh Kak OOy4aromierocsi, TaKk M YYHUTENs, IMPHUCIOCA0IMBAaTh MX K TOCTOSHHO
MEHSIOLIEICs, HO KOHTPOJIUPYEMOM CUTYallUU CO CTOPOHBI YUUTEINS U CO CTOPOHBI yUEHUKA.

- TexHonorus rpymnmnoBoro oOyueHHs MO3BOJISET OKa3blBaTh HMHIUBHUAyaJbHas MOMOLIb
KQKIOMY HYKJIAIOLEMYCSI B HEH YYEHHKY, KaK CO CTOPOHBI YUUTEINs], TaK U CBOUX TOBapHILEH.
[Tpu >TOM 3HAHUS KOHKPETH3UPYIOTCS, MPUOOPETAIOT TMOKOCTh, 3aKPEIUISIOTCS MMEHHO IMpHU
00BsICHEHUH c1a00MYy OJHOKIIACCHUKY.

- TexHonorusa mnpoGieMHOro o0OydeHHs NpEeANoyaraeT Co3/JaHUE IOJ PYKOBOACTBOM
npenojiaBaTenss MPOOJEMHBIX CHUTyallMd W aKTUBHYIO CAMOCTOSITEJIbHYIO —JIeSITebHOCTh
yyalxcs MO MX pa3pelieHuio, B pe3yibTaTe 4Yero M MPOUCXOAMT TBOPYECKOE OBJaJICHHE



HpO(I)eCCI/IOHaJIBHBIMI/I 3HaHUAMH, HaABBIKAMHU H YMeHI/IﬂMI/I nu paBBI/ITI/IQ MBICJINTCIIBHBIX
CIIOCOOHOCTEH.

- TexHoNOTHS TUCTAHIIMOHHOTO OOYYEHHUS - OCYIIECTBISIETCS C MpeoOnajaHueM B
y4eOHOM TIpoliecce AUCTAaHITMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUH, ()OpPM, METOJIOB U CPEJICTB
oOydeHHUs, a TakKe C HCIIOJIb30BaHHEM WHGPOpMAIMU M 00pa30BaTEIbHBIX MACCHUBOB CETH
Nurtepner.

- TexHoONIOTHS HCCIENOBATENBCKOW JIEATEIHPHOCTH OCHOBBIBACTCS HA MPEACTABICHUU
y4amierocsi B poji MCCIEIOBATEINS, TPOBOASIIETO IKCIEPUMEHTAIBHYIO padoTy, CBSI3aHHYIO C
MTOMCKOM OTBETOB Ha pa3HOOOpPa3HbIE BOMPOCHI B 00IACTH IMO3HAHUS U PA3BUTHSL.
JuaaKkTH4YecKre MaTepUHAaJIbl: TaOJIHIIBI, CXEMbI, COOPHUKH 3aJ1a4, TEMaTUYECKHE MMPE3CHTAIUH,
BUJICOMATEPHAIIBL.

2.3. YcJji0BUS peanu3aluu

OoopynoBanme: Iludposas (kommbrorepHas) mnaboparopus (IIJI) Bxmrowarommass B cebs:
IpOrpaMMHO-alIapaTHbIl  KOMILJIEKC, JaTYUKOBYIO CHUCTEMY — KOMIUIEKT Yy4eOHOro
00OpyIOBaHUs, BKJIIOYAIOUIMA HM3MEPUTENbHBIA OJOK, HHTEp(dEHc KOTOPOro MO3BOJISET
o0ecreunBaTh CBS3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U HAOOpP JAaTYUKOB, PErHMCTPUPYIOIIMX
3HAUEHUS PA3IUYHBIX (PU3NYECKUX BEJIMYMH; HAOOPbI XMMUUYECKUX BEILIECTB [0 HEOPTaHUYECKOM
U OPraHUYeCcKOM XUMUM, JUIsI XUMUUECKOT0 aHaIM3a; XUMUYECKOe 000py0BaHHE U XUMHUUECKast
nocyza.



3.KajnenaapHo-reMaTuyeckoe IJIAaHUPOBaHHUE

Nenr/ HaumeHoBaHue pa3jiesia, TeMbl JaTa nposenenus HpI/IMelI
I IInan | dakr anme

1 200 0byuenusn

3agaum U3 cTakaHa ¢ pacCTBOPOM.

1-2 Brprunciienne maccoBod  JOJIM  PACTBOPEHHOrO
BellleCcTBA B pacTBope. [IponeHTHas KOHIIEHTpalus.

3-5 Pacuertsl, cBsi3aHHBIE C MOJIIPHON KOHILIEHTpaLuen

6-9 [lepexox oOT OOHOrO BHUAA KOHLEHTPAUUWA K
APYroMy.

10 WHnuBuayanpHast KOHCYIbTAIUS

3aKoHbI NPUPOBI B MUPE XUMHHU

11-12 | Tpenaxep pacuyeToB o (popMyJe BEHIECTBA.

13 Brruncienue OTHOLIEHWH MacC DJJIEMEHTOB B
BCIIECTBE

14 OmpeneneHue  MacCcoBOM  JOJM  XHUMHYECKOTO
DJICMCHTA B BEICCTBE

15 Pacuer Maccel »aeMeHTa IO HM3BECTHOH Macce

BCIICCTBA, COACPKAIICTO JaHHBIN JIEMEHT

16-17 | Brlunciienue Macchl BELIECTBA II0 MAacce AJIEMEHTA

B HEM
18 Bplunciienne KoJIM4ecTBa BEIIECTBa 110 €ro Macce
19 Pacuer wMaccel 10 M3BECTHOMY  KOJIMYECTBY
BEILECTBA

20-22 | Pacuer mpocreiimieid ¢GopMynbl  BemlecTBa IO
MaCCOBBIM JIOJISIM 3JIEMEHTOB B COCIMHCHUH

23-25 | Pacuert uncia 4acTull 10 €ro Macce, Mo KOJIU4eCTBY
BELIECTBA UM 110 00BEMY.

O3agayeHHbIe ra3bl.

26-27 | Onpenenenne OTHOCUTEIHHOMN IIIOTHOCTH ra3a

28 BrplunciieHMe  OTHOCUTENBHOW  MOJIEKYJISIPHOU
MaccChl 10 €r0 OTHOCUTENBHOMN MIOTHOCTH

29 Omnpenenenue Macchl ra3000pa3HOro BELIECTBA IO
ero oobemy. MoJsipHbIi 00beM ra3oB

30 Brruncnenne o6bemMa razoo0pa3HOro BellecTBa IO

€ro Macce, 1o KOJIM4YCCTBY BCIICCTBA

31-32 | Onpenenenue (GopMysbl BEIIECTBA IO MAaCCOBBIM
JOJSIM DJIEMEHTOB W OTHOCUTEIBHOW IIOTHOCTH
rasa

O3agaveHHble HECOPraHn4eCKMe BeueCTrBa.

33-34 | Beruncnenne  Macchl  (KOJIMYECTBa  BEIIECTBA)
IPOAYKTOB peakuud Mo macce (KOJIUYECTBY
BEIIIECTBA) UCXO/HBIX BEIICCTB.

35-36 | Brruncienne o0heMa ra3oB IO M3BECTHOHM Macce
(KOJTMYECTBY BEIIECTBA) OJIHOTO M3 BCTYIMAMOIIHUX B
pPEaKIuio WIH TONydYaloluXxcs B pe3ynabTare eé
BEIIECTB.

37-38 | Pacuer 00bEMHBIX  OTHOLIEHHWII  Tra30oB IO
XUMHYECKUM YPaBHEHUSM

39 PacueTsl 10 TEPMOXUMHUYECKUM YPaBHEHHIM




40-42

PacueTsl 0 XMMHYECKUM YpaBHEHUSM, €CIH OJHO
13 pearupyronux BemecTB B U30bITKE

43-44

OmpeneneHre MacCcoOBOM WM  OOBEMHOM IO
BBIXO0/1a MTPOJIYKTA.

45-46

Bbruucienne wMaccel uiau o0beMa  IPOAYKTa
peakuy 10 M3BECTHOM Macce WM 00BeMy
HCXOJ/IHOT'O BEIIECTBA, COJIEPIKAILEro NpUMecH

47-49

Haxoxxnenne wmaccel  (KonMuYecTBa  BELIECTBA,
o0bemMa) MPOJAYKTa peakuuu IO HUCXOTHOMY
BEILIECTBY B PaCTBOpE

50-52

HaXO)K,ZleHI/IC MacCChl IMPOAYKTa pC€aKmuu II0 Macce
HCXO0aHOIo HCOPraHN4CCKOro BCIICCTBA C
IIPUMECAMU

OxucanTeNdb - OH «rpaﬁnTenL»

53-54

[Ipumenenune merona 3JIEKTPOHHOTO OanaHca IS
COCTaBJICHUSI ypaBHEHHH OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLIUU.

55-57

[IpumeHeHue MeTo1a MOJTypeaKIui IS
COCTaBJICHUSA ypaBHEHUM OKHCJIUTENLHO-
BOCCTAHOBUTEIbHBIX PEAKIIUH.

OT 01HOT0 HEOPraHNYECKOI'0 BelecTBa K
APYIOMY.

58-60

Haxoxxnenne wmaccel  (KOnMuYecTBa  BELIECTBA,
00beMa) BeIecTBa 10 IEMOYKE MPEeBPAIICHUN

61-62

Ocy1iecTBiieHNHE LIETIOUKH MIPEBPALCHUM, pelIeHe
110 Hell 9KCIepUMEHTAIbHBIX 3a/1a4

AHajiuTHYeCKAas JadopaTopusi.

63-66

Pemenue 3alad Ha KauCCTBCHHOC OIIPCACICHUC
KaTHOHOB 1 AHMOHOB HCOPIraHNYCCKUX BCUICCTB

67-68

HTorosoe 3ansaTue

Hroro 3a 1 rox o6yuenus

Nen/

HaunmeHnoBanue pa3aeiia, TeMbl

JaTa npoBegenust

Ilnan ‘ dakr

Ipumeyan
ue

2-11 200 00yuenusn

HeusBecTHOE OPraHu4€CcKo€ BCIIECCTBO

Haxoxxnenue MosekynsspHON (GopMynbl BelecTBa
10 MAaCCOBBIM JOJIIM BXOASAIIUX XUMUYECKUX
JJIEMEHTOB.

Haxoxnenue MosekynsspHON (opMysbl BelecTBa
M0 OTHOCHUTEIBHON IUIOTHOCTH JAHHOTO BEIIECTBA
10 KAKOMY-JIH0O0 Tra3y

Haxoxnaenue wmonexkynsipHod (opmysisl rasa Imo
Macce MPOAYKTOB CTOPaHUs

O3agavyeHHbIe OPraHnveCKue BeUIieCrBa

Haxoxnenne wmacchl  (komudecTBa, 00bema),
MPOAYKTOB peakiuu 1o Macce (KOIHYECTBY,
00BEMY) HCXOJHBIX BEHIECTB, C yYaCTHUEM




OPraHN4YC€CKUX BCIICCTB

9-11

Haxoxnenne npoayKTOB peakUuH, €CIIM HU3BECTHBI
Macchl 2-X HCXOJHBIX BEIIECTB (3a7auud  Ha
M30BITOK), C Y9aCTHEM OPTAaHHYECKUX BEIICCTB;

12-14

Haxoxxnmenne wmaccel Wi 00beMa IPOTYKTOB
peaKiuu 10 W3BECTHOM Macce WM 00beMy
HMCXOJIHOTO BEIIECTBa, COJEPXKAIEed IMPUMECH, C
y4acTHEM OPTaHMYECKUX BEIIECTB.

OT 01HOT0 OPTaHMYECKOr0 BEIEeCTBA K IPYIroMy.

15-18

Ocy1iiecTBiIeHNE LIETIOUKHU ITPEBPALCHUM, peLIeHHE
110 Hell SKCIepUMEHTAIbHBIX 3a1a4

19-22

Ocy1ecTBieHne ENOYKH MTPEBPAIICHAHN, CBA3BIBAIOIICH
OpraHWYeCKHe U HEOPTaHUIECKIE BEIIeCTBA.

23-25

HaxoxieHne xapakTepucTUK BEUIECTBA 10 LEMOYKE
MPEBPALLECHUI

Opra}mquKHe BCIICCTBA OKUCIAIOTCA U
BOCCTAHABJINBAKTCA.

26-28

[IpumeHeHne MeToja 3JEKTPOHHOro OajaHca JUls
cocraBineHuss ypaBHeHuii OBP ¢ ywactuem
OpPraHWYECKUX BELIECTB.

29-30

[Ipumenenue MeToaa MOJTypeaKIui TUIS
cocrapienusi ypaBHeHudr OBP ¢ yuactuem
OpPraHMYECKUX BEIIECTB.

AHasuTH4ecKas Jadoparopusi.

31-34

Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 Ha
OIPCACIICHUC OPIraHNMYCCKUX BCUICCTB B PACTBOPC

OT BOIOPOAA 10 KCEHOHA.

35-36

Hanmcanue 31eKTpoHHBIX 1 rpadudeckux Gopmyi
aTOMOB M MOHOB JIEMEHTOB

O3ajayeHHasi CKOPOCTH XUMHYECKOH PeaKlu.
O3aaueHHOe XUMHYECKOe PABHOBECHE.

37-38

Pacuersl CcKOpOCTM peakUMM 110 U3MEHEHUSAM
KOHIICHTPAIlU BEIECTB, JaBJICHUS, TEMIIEPATYypPhI

39-40

OnpeﬂeneHI/Ie KOHCTAHTBI PaBHOBCCHUA

41

Pemenne 3aga4 Ha CMCHICHUE XHMHUYCCKOIO
PaBHOBCCHS.

42

BrinosiHeHne 3KcepuMeHTalIbHOM paboThI

«PaCTBOPI/IMbIe» 3aJa4YM

43

Bbruncnenne maccoBod  J0JIM  pacTBOPEHHOIO
BelleCTBA B pacTBope. [IpoleHTHas KOHIIEHTpalus.

44

Pacuersl, cBsI3aHHBIE ¢ MOJISIPHOM KOHUEHTpALIUEH.
ITepexoq oT oAHOrO BHIAa KOHIEHTpAUUd K

JIPyromy.

45

Pemenue 3amay Ha cMEIIMBaHNE PACTBOPOB

46

BeInonHeHnue sKcrepuMeHTaIbHON paboThI

332]3‘11/1 C XUMHYECKOT0 MMPOU3BOACTBA.

47-48

Pemenue 3aga4 Ha TUIIMYHEIC IpHUEMbI TPOMBIII-
JICHHOT'O ITOJIYYCHHA aMMHaKa

49-50

Pemenue 3aga4 Ha TUIIMYHEIE MMPUEMBI ITPOMBIII-
JICHHOT'O ITOJIYYCHHA cepHoﬁ KHUCJIOTHI.

O3agayeHHbIe METALIbI

51-53

Pemenne 3agadu Ha OCHOBHBIE CBOIICTBA METaJLIOB.




BrinonHeHune xcrepuMeHTaabHON paboTh

54-55 | DnekTponus
O3agayeHHbIe HEMETAJLIbI
56-57 | Pemenne  3amad  HAa ~ OCHOBHBIE  CBOICTBa
HEMETAJIJIOB.
58-59 | BrinosHeHnEe YKCIEPUMEHTAIBHOW PabOTHI
O0o01IeHue
60-62 | KoMOMHMpOBaHHBIE 3a/la4yd 10 HEOPTaHWYECKOH W
OPraHNu4eCKON XUMHH
63-64 | TecToBbie  3aaHUs 10 HEOPraHUYECKOW U
OPraHu4eCKON XUMHH
65-67 | 3aaHus TOBBIIEHHOTO YPOBHS CJIOXXKHOCTH
68 HToroBoe 3ansiTue
HToro 3a 2-ii rox o0yueHust
HTroro 3a n1Ba roga odyueHust
4.PaGoyasi nporpaMmmMa BOCIIMTAHMS
Ne Jlata, COOBITHS, MEPOTIPHUSITHS Hara OTBETCTBEHHBIC
MIPOBECHUS
1 VYyactue B MyHununaiabHoM KoHKypee «IIpupoga u | CeHTsa0pb
TBOPUYECTBOY
2 VYyactue B MyHununaabHoM KoHkypce «lIpupona u | Okta6pb
MBI»
3 VYyacTue B MyHUIIMIIAJIbHOW BBICTABKE JETCKOTO Hos6pp
TBOpuecTBa «CyBEHHUD rojia»
4 DKCKYpCHUH, MTOXOIbI BEIXOJAHOTO AHS (B My3€ei, Jexabpb
KapTUHHYIO rajiepero, TEXHOMAPK, Ha MPEeANpUsTue
U ap.)
3) [ToAroToBKy M pa3MelIeHUE PETYISIPHO CMEHAEMBIX | SIHBaph
HKCHO3MLIUH TBOPUECKUX PaObOT 00ydaroIuXxcs B
Pa3HbIX IPEIMETHBIX 00JIaCTsX,
J€MOHCTPHUPYIOLINX UX CIOCOOHOCTH, 3HAKOMSIIIUX
¢ paboTamu Apyr apyra
6 Hrposas nporpamma despaiib
7 [ToaroroBka v yyacTe B OJIMMITAA/IE 10 XUMHUH. Maprt
8 Hanucanue cuieHapys o IpoOBEACHUIO HEEIH Arnpenb
XUMHH B IIKOJIE.
9 Odopmnenne cteH10B «Peru KpoccBOpI» U3 Maii

KPOCCBOP/IOB
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