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Pa3nes 1. KoMniiekc 0CHOBHBIX XapaKTEPHCTHK NMPOrPaMMBbI
1.1. ITosicHuTEAbHAA 3aNIMCKA
Hannas nporpaMma SBIISICTCA JOTIOTHUTETIHHON 001eo0pa3oBaTeNbHOM
oOmiepa3BuBaroIlell MPOrpaMMON  €CTECTBEHHOHAYYHOH HAIpaBJICHHOCTH, OYHOH (OpPMbI
00y4deHus1, CPOKOM peanusanuu 4 roaa, 1uid nereit 14-17 ner, cTapToBOro ypoBHs OCBOEHHUS.

O npeamMeTte u ero poJin B o01IeCTBE

3HaHMs, TOJy4aeMble B IIKOJIE IO XHMHH, MBI HE OYCHb 4YacTO HCIIOJIB3yeM B
HOBCGHHGBHOﬁ KHU3HHU, KOHCYHO, €CJIM Mbl HC CBA3aJIM CBOK XKH3Hb C XI/IMI/Ief/'I B
po(heCCHOHATLHOM IIaHe. TeM He MEeHee, STOT MPEAMET MOXKET CTaTh HCTOYHHKOM 3HAHHH O
Hpoueccax B OKPY)KEIIOH_IGM MI/Ipe, TaK, KaK TOJIbKO HpI/I I/ISy‘-IeHI/H/I XUMHUU MbI 3HAKOMHUMCA C
COCTaBOM BEIECCTB Ha Hamed 3emuie. bmaromaps 3ToMy MBI y3HaeM, KakuM 00pa3oM 3TH
BE€IICCTBA BJIUAKOT HA Hpoueccm KN3HCACATCIIBHOCTHU OpI‘aHI/ISMa, J1a U B IICJIOM Ha caMy JKHU3Hb
YeJIoBeKa, YTO IOJIE3HO HaM M B KaKHMX KOJUYECTBAaX M, HAKOHEI, YTO BPEIHO U JI0 KaKOu
CTCIICHHU.

[Ipemiaraemass mporpamMma MpelHa3HA4YCHA Ui OBJIAJCHHUS YYalllMMUCS HaBbIKAMHU
HAyYHO-UCCIICIOBATCIIbCKON  JICATEIPHOCTH, HABBIKAMH OSKCIICPUMEHTAILHON pabOThI, dYTO
CIIOCOOCTBYET CBSI3M OOYYCHHS C KU3HBIO, BEIpAOaThIBAET MUPOBO33pEeHUE, (DOPMUPYET HABBIKU
JIOTUYCCKOT'O MBIIIIJICHHUA.

[IporpamMma cocTaBiieHa B COOTBETCTBUM C TpeOOBaHUSIMU K 0OOpa3oBaTeIbHBIM
oporpaMMaM CHCTEMbl JIOIOJHUTENBHOTO 0O0pa3oBaHUS JleTe Ha OCHOBE CIIEAYIOIIUX
HOPMAaTUBHBIX JOKYMCHTOB!

1.®enepanbubiii 3akoH 0T 29 nexabps 2012 roga Ne 273-d3 «O6 ob6pa3zoBanun B Poccutickoi
denepaunun.

2. Pacnopstxenue IlpaButenscrBa Poccuiickoit @epepauun ot 31 mapra 2022 r. Ne 678-p
«KoHuenuus pa3BuTus A0NOJHUTENBHOrO oOpa3oBanus nereit 1o 2030 roxa» (B pegakuuu ot 15
Mmas 2023 r.).

3. [Ipuka3 MunucrepctBa npocseuieHus: Poccuiickoit ®enepanuu ot 27 uronst 2022 r. Ne 629
«O06 yrBepxxaeHuu Ilopsika opraHM3alvy U OCYIIECTBICHUS 00pa3oBaTelbHON AEATEIbHOCTH
O JIOTIOJIHUTENILHBIM 00111e00pa30BaTebHBIM ITPOrpaMMam».

4. TTucemo Munucrepctsa [Ipocsemenuss P® ot 29.09.2023 Ne Ab- 3935/06 «O MeToaudeckux
pexkoMeHaanuax» (BMecte « MeTronuyeckue peKoMeHJIanuuu 1no (GOpMUPOBAHHUIO MEXaHHU3MOB
OOHOBJICHHS COJEP)KAaHUS,, METOJOB M TEXHOJOTM OOy4eHUs B CHUCTEME JIOMOJHUTEIBLHOTO
o0pa3oBaHUs JE€TeH, HANPaBICHHBIX Ha MOBBILIIEHHE KadeCcTBA JOMOJHUTEIBHOIO 00pa30BaHuUs
Jnerei, B TOM 4YHCI€ BKJIIOYEHHE KOMIIOHEHTOB, oOecnednBarommx (HopMUpOBaHHE
(YHKIIMOHAJIBHOW TPaMOTHOCTM M  KOMIIETEHTHOCTEH, CBS3aHHBIX C AMOIMOHAIbHBIM,
(bU3NYECKUM, HHTEIUIEKTYaJIbHBIM, JYXOBHBIM Pa3BUTHEM YEJIOBEKAa, 3HAUYMMBIX JJISI BXOXKIAECHUS
Poccuiickoit ®enepani B UYUCIO JECATH BEAYIIMX CTpaH MHpa [0 KadyecTBY OOIIETO
o0Opa3oBaHus, A pealu3allid MPUOPUTETHBIX HANpPaBICHUH HAyYHO-TEXHOJOTHUYECKOTO H
KYJIBTYPHOTO Pa3BUTHUS CTPAHBI»).

5. IlocranoBieHnne I'maBHOro rocynapcTBeHHOro caHutapHoro Bpada P® ot 28.09.2020 Ne28
«O06 yrBepxaeHuu canutapasix npaBui CII 2.4, 3648-20 «CaHUTapHO-3MTHIEMUOTIOTHIECKUE
TpeOOBaHUS K OpraHU3alMsIM BOCHUTAHUS W OOy4YeHHs, OTAbIXa U O3J0POBJICHUS JeTed H
MOJIOAEKMU».

6. Pacnopsukenue IlpaBurensctBa Poccuiickoit ®@enepanuu ot 29 mas 2015 roma Ne 996-p
«Crtparerus pa3Butus Bocriutanus B Poccuiickont @enepannu Ha epuon 10 2025 rogay.

7. YcraB MKOY «Cpennsist mkomna Ne3».

8. TlonoxkeHne 00 OpraHM3aUU JOTOJHUTENHFHOTO oOpa3oBaHus oOydatommxcs B MKOY
«Cpennsis mkosna Ne3y.



AKTYyaJIbHOCTh MNPOrPaMMBbI COCTOUT B TOM, UTO Y4YallUMCS MPEIOCTABIISACTCS
BO3MOXXHOCTh MOTOJIHUTH 3HAHMsI, MPUOOPECTH U 3aKPEMUTh HABBIKM PEUICHHS] TEOPETHUUECKUX
U, YTO OCOOEHHO BaYKHO, TPAKTHYECKHX 33724 110 XUMUH.

HoBu3Ha mporpamMmbl COCTOMT B TOM, YTO Oojiblias 4acTh padOThl BEAETCA B BUIE
MPAKTUYECKUX 3aHATHA M J1a0OpaTOPHBIX paboOT, IKCKYpCUH, HA KOTOPBIX ydYalluecs CMOTYT
OBJIAJICTh METOJaMH HMHCTPYMEHTAJbHBIX HCCIEAOBAHUNA, OpPUEHTUPOBATHCA B  MHUpPE
pa3HOO6pa3HbIX XUMHUYCCKUX MATCPUAIOB, OCO3HATH IMPAKTUYCCKYIO HCHHOCTb XHMMHUUYCCKHX
3HaHUW, UX OOIIEKYJIbTYpHOE 3HAaYeHHE i1 OOpa30BaHHOIO uYeloBeKa. Pemienue 3amay
Pa3IMYHOTO COJEPKAHUSI PACIIMPHUT KPYro30p ydammxcsi, CHOPMUPYET HABBIKUA JIOTUYECKOTO
MBILUICHHUS.

OTan4YUTEeTbHOI 0CO0EHHOCTBIO TAHHOM MPOTPaMMBbl SIBIISIETCS TO, YTO 3HAHUS M0 XUMUHU
JaHbl B COBPEMEHHOM KilacCU(PUKaIMK, U MOJIy4eHHas HHPOpMaIIs MOKET ObITh BOCTpeOOBaHa
JUTSL TajdbHeHIero oOy4eHHus Kak B IIKOJIE, TaK W IO MPOrpamMmaM YIIIyOJEHHOTO YpPOBHS.
bonbuioe BHMMaHue B MOporpamMme  yAENSETCS  MPOBEIEHUIO MPAKTUYECKOH  pabOTHI.
CamMocTosTenpbHas TOCTAaHOBKA AK€ CaMbIX TPOCTHIX HAOJIOJCHWA ¥ OIBITOB INPUBUBACT
yyalIuMcsl HaBBIKM  HCCIEJIOBAaTENIbCKOTO IMOAXOAA, BOOPYXKAeT YydYalllUXCs yMEHHEM
CaMOCTOSITCNILHO peIaTh IIOCTaBJICHHBIE Iepea COo0OW 3ajaud, KPHUTUYECKH OICHUBATh
JIOCTUTHYTHIE PE3YIbTATHI.

[Ipu pa3paboTke mporpamMmsbl yuTeHbI 0Opa3oBaTeiibHbIC ITpaBa aeteii ¢ OB3 u nHBaIuI0B,
opranmu3zanusi 00pa30BaTeIbLHOrO Ipoliecca MO JAOIMOJHUTENbHON 00I1e00pa3oBaTeIbHON
porpaMMe ¢ y49e€TOM OCOOCHHOCTEH TCHXO(PHU3NYCCKOTO Pa3BUTHS KAaTETOPHA OO0YJArOIIHXCS
COTJIACHO MEJIMLIMHCKHUM MOKa3aTessIM TS CIIEAYIOMNUX HO30JIOTHUECKUX TPYIIIL:

-HapyIICHUS] OTIOPHO-/IBUTATEIBLHOTO amnmnapara (CKoJIM03, III0OCKOCTOINE);
-noromnenuyeckue HapyueHus (poHeTuko-hoHeMaTHYECKOe HEJOPa3BUTHE PEUH, 3aHKAHUE);
-COMATHYECKH OCJIa0JICHHBIE (4acTO OOJICIOIINE JCTH).

IIporpamma MoanduuupoBaHHasi, COCTaBJICHa Ha OCHOBE IPOrpaMMbl JONOJHUTEIHLHOTO
obpasoBanus «O3anauennas xumus» (8—11 kmaccer) C. B. ToncTomyKUHCKOM, yIUTENs] XUMHH,
nejarora JOTMOJHUTEIBRHOTO OOpa3oBaHusi 1eHTpa oOpa3zoBanus Ne 1475 1. Mockaa,
[DnexTponHsIii pecypc] http://him.Iseptember.ru/view_article.php?ID=201000403
Oco0eHHOCTH BO3PACTHOM IPyNIIbI.
OO0yuenue paccuntaHo Ha aerer 14-17 ner
YpoBeHb 0CBOECHMS IPOrPAMMBI — CTaPTOBbIIN
O0bem nporpammsl — 34 yaca
Cpoxk ocBoeHusi nporpamMmmsl: 4 rojaa, olmiee Koau4decTBO 4acoB 3a 4 roga — 136. 1o rogam
oOy4deHus:
lron oOyuenus (94 — TeopeTrueckuii MaTepua, 254 — NpaKTUYECKUE 3aHATHS);
2 rog obyuenus (114 — TeopeTnueckuit MaTepuai, 234 — IpakTUYECKHUE 3aHATHS);
3 rox o6yuenus (114y — Teopernueckuii Mmarepual, 234 — IpaKTUYECKUE 3aHATHUSA);
4 ron o6yuenus (114 — reopernueckuit Mmarepuan, 234 — MPaKTUYECKHE 3aHATHUSA).
Pexxum 3ansaTuii: 1 gac B Henento, 34 yueOHBIX HEIETH B TO/I.
®opmbl 00ydeHus: OYHAsA, OYHO-3a04YHAs, TUCTAaHIIMOHHAS.
YcaoBus peaju3anuu NporpaMmal

Hacrosimas nporpamma paccuutana Ha 34 waca. [lpeanmaraemslii Kypc aapecoBaH
yaamumcst 8-11 kmaccoB. HaGop aeteit B rpymiibl cBOOOAHBIN, 0€3 MpeabsBIeHUN TpeOOBaHUMA
K YPOBHIO MTOJITOTOBJICHHOCTH 00yYarOIUXCS.

[Ipn peanuszanuu HOporpaMMbl C MPUMEHEHHEM JJIEKTPOHHOTO OOydeHus U
JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH B IIKOJIE OOECIEeYMBAIOTCA YCIOBHS IS
(GYHKIIMOHUPOBAHUS JIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIBLHON Cpebl, BKIIOUYAONMICH B
ce0si AJIEKTPOHHBIE MH(POPMALMOHHBIE PECYPChI, IJIEKTPOHHBIE O00pa30BaTENIbHBIE PECYPCHI,
COBOKYITHOCTh ~ MH()OPMAllMOHHBIX ~ TEXHOJOTHM, TEIEeKOMMYHHKAIIMOHHBIX TEXHOJIOTH,



COOTBETCTBYIOIMX TEXHOJIOIMYECKHX CPEICTB U TapaHTHUPYIOIIEH OCBOEHHE O0y4JaromUMUCS
IPOTrpaMMBbl B IIOJTHOM 0ObeMeE.

[Ipu peanusanuu nporpaMMbl y4auiuMcsi ¢ OrpaHU4EHHBIMA BO3MOKHOCTSIMU 3/10POBbS,
JEeTAM-UHBAJIUAAM [IPEIOCTABISIIOTCS OeCIulaTHO yueOHbIe T0coOUs, UHasl yueOHas JIuTepaTypa,
KOTOPBIE MOTYT OBITh MPEJIOCTABIICHBI B 3JICKTPOHHOM H (WJIN) MIEYaTHOM BHJIE C YUE€TOM 0COOBIX
noTpeOHOCTEH 00yUarOMXCs ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSMU 3/J0POBbS, 1€TeH-NHBAIN/IOB.

[Topsanox oOydeHus 1Mo UHAMBUAYAJILHOMY IJIaHy, B TOM YHCIIE€ YCKOPEHHOE O0y4YeHHe,
BO3MOXXEH I10CJIE€ IHCbMEHHOIO OOpallleHus POJUTENIEH Yydallerocss M pPEriaMeHTUPYETCs
[TonoxxeHueM o nopsake 00y4eHUs 110 UHIUBUyaJIbHOMY Y4eOHOMY IUIaHYy.

1.2. Hean u 3axa4n

He.m: MporpaMmbl — PasBUTUC HHTCIUICKTYAJIbHOI'O M TBOPUYCCKOI'O IMOTCHIMAJIA I[eTeI\/JI Ha
OCHOBC (bOpMI/IpOBaHI/IH OIICPAIOHHBIX cIoco0oB YMCTBCHHBIX HeﬁCTBHﬁ o pCHICHUIO
TCOPCTUUCCKHUX U MMPAKTHUICCKHUX 3a/1a4 B 001aCTH XUMHH.

3agauu nporpaMmsbI:

Ooyuarowue:

1) Hay4uTh peniaTh OCHOBHBIC THIIBI 33144 110 XUMHUHU;

2) pacIIMPHUTh TCOPETHYECKHUE M TMPAKTHUCCKUE 3HAHUS MPH PEHICHUH 3KCIEPHUMEHTAIbHBIX
3aj1a4 Ha Paclio3HaBaHUE BEILECTB;

3) 3aKpenuTh OCHOBHBIC MOHSTHS, 3aKOHBI, TCOPHH, a TaKXe HaydHble (DAaKThI, 0Opa3yrolue
XUMHYECKYIO HAyKYy.

4) ciocoOCcTBOBaTh (POPMUPOBAHUIO HABBIKOB SKCIIEPUMEHTAIBLHON paOOTHI.

Bocnumamenwnuie:

1) cosmate ycimoBus IS (OPMHPOBAHUS JHYHOCTHBIX yMEHHH (IlC/IEHANPaBICHHOCTD,
HACTOWYMBOCTh, OTBETCTBEHHOCTb, JUCIMILTAHUPOBAHHOCTh, BOJICBBIC KA4eCTBa U T.11.);

2) dopmupoBaTh TMO3HABATENbHBIE CIIOCOOHOCTH B COOTBETCTBHHM C JIOTUKOW pa3BUTHUSA
XUMUYECKON HAYKU;

3) moMoub ydanumcsi B 000CHOBaHHOM BBIOOpE JajbHeimero ooyuenus, npohoprueHTauu

Pazeuearowque:

1) pa3BuBaTh y UIKOJIbHUKA YMEHHUE BBIIEINATH ITIABHOE, CYIIECTBEHHOE B U3yYEHHOM MaTepuale,
CpaBHHUBATL, O606HIaTI> HU3Yy4YCHHBIC q)aKTI)I, JIOTUYCCKHN H3JIaraTb CBOW MBICIHU IPHU PCIICHHUU
3ajad;

2) pa3BUBaTh CaMOCTOSITENIbHOCTb, YMEHHE MIPEO0JIEBATh TPYITHOCTH B YUEHUH;

4) pa3BUBATh MPAKTUUYECKUE YMEHUS YUAITUXCS IPU BBITOJTHEHUH KCIIEPUMEHTAIBHBIX 33/1a4.

1.3. YueOublii mian
1-ii rox oOyuenust

No | Ha3Banue paznena, TeMbl KomnunuecTBo yacos dopmbl
n/m Bcero Teopus [Mpaktuka | arrecranun/
KOHTPOJIS
1. | Beoanoe 3ansarue. 1 1
2. | T ewma «PacTtBopbl». 9 3 6 Pemenue 3amau
3. | T e m a «OCHOBHBIE TTOHITHS U 3aKOHEI | 16 3 12 Pemenne 3amau
XAMUN.




4. | T ewm a «["a3000pa3HbIc BEIICCTBAY. 8 2 6 Konkypcsr
«O3anaub
Apyrar,
«Hcnpasb
OIUOKY y
coceay.

5. | UtoroBoe 3aHsiTHe 1 0 1 Konkypc no
pEIICHUIO U
COCTaBJICHUIO
3agad

Bcero: 34 9 25

2-0ii ro 00y4eHust

Ne | Ha3zBanue pasnena, TeMbl KosmyecTBo yacoB DopMBbI

n/m Bceero Teopus | IIpakTuka | arTecranuu/
KOHTPOJIS

1. | BroaHoe 3aHsTHE. 1 1

2. | T ewma «Pemenue 3amau o xumuueckum | 20 6 13 Pemenue 3amau

YPaBHEHUSM C y4aCTHEM Odopmienue
HEOPTaHMYECKUX BEIICCTB) cTeHoB «Pemm
3. | T e ma «OkucIUTEIBLHO- 5 2 3 KpPOCCBOPI».
BOCCTAHOBUTEJIbHBIC PEAKIIHI. Hanucanmue
4. | T ewm a «l'eHeTnuecKas CBSI3b MEKIY 3 1 2 CLIEHapus 110
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX MPOBEJICHUIO
COCTUHEHUI. HeJeNu XUMUU B
TITKOJIE.
5. | T e ma «KauecTBeHHBIE peaKkI[uu Ha ) 2 3 [IpoBenenue
HEOpPraHMYECKUE BEIIECTBAY. Beyepa
«Y nuBHTENIbHAS
XUMUs!»

6. | UToroBoe 3aHsTHE 1 0 1 CocraBnenue u
oOCyXKIeHHe
3aj1a4 1Mo
HEOpPraHNYECKON
XUMUH IS
cOOpHHUKa.

Bcero: 34 11 23

3-ii roa o0yueHus

Neo | Ha3Banwue pazaena, TeMbl KomnaecTBo yacos ®opmbl aTTecTanun/

n/m Bceero | Teopuss | IlpakTuka | KOHTPOJIS

1. | BBoaHOe 3aHsTHE. 1 1

2. | T ewma «Haxoxnenue 5 2 3 OT00p MHTEPECHBIX
MOJIEKYJIIPHOH (hOPMYITBI 3a/1a4 11 COOpHUKA
OPTaHWYECKOTO BEIIECTBAY. «O3anaueHHast

3. | T e m a «Pemrenne 3agad mo 8 3 5 XAMUS TS FOHBIX
XUMHUYECKHM YPAaBHEHUSM C XUMHKOBY.
YYaCcTHEM OPTaHUYICCKUX BEIIECTRBY. CocraBnenne 3a1a4

4. | T ewm a «['eHeTnueckas cBs3b 10 3 6 CaMOCTOSTENIbHO U
MEXJTy OCHOBHBIMHU KJIACCAMM ydJacTHe B KOHKypce




OPTraHUYEeCKUX COCTUHECHUH. «O3amaub apyral».
I'eneTrnueckas CBsI3b OPraHMYECKUX Pemenue 3agau
Y HEOPTaHWYECKUX BEIIECTBY.

5. | T e m a «OKHCTUTENBHO- 3 1 2 CocrasieHue
BOCCTAHOBUTEJIbHBIC PEAKIIHI. KPOCCBODPJIOB

6. | T ema «KadyecTBeHHBIC peaKkIy HA | 7 2 3) OKCHepUMEHTaJIbHAS
OpraHUYECKHE BEIIECTBAY. U IpaKTUYeCcKas

pabora

7. | UroroBoe 3aHsiTHE 1 0 1 Konkypc no

PENICHUIO U
COCTaBJICHHIO 3aJiau
Bcero: 34 11 23
4-i1 roa 00y4eHus
Ne | Ha3zBanue paszeina, TeMbl KonnuecTBo yacos dopmel aTTecTanum/
n/m KOHTPOJIS
Bcero Teopus | [IpakTuka

1. | BeogHoe 3aHsTHE. 2 2

2. | T ewm a «Crtpoenue aToma, 2 1 1 Cemunap «Ot
nepuoanyeckuii 3akox JI. 1. HATpUs JI0 aproHay
Menneneenay. (uHTEpEcHBIC (haKThI

0 XUMHYECKHUX
JJIEMEHTaX).

3. | T ewma «Xumudeckas KHHETUKa M | 5 2 3 Brimonnenue
KaTan3. XUMUYECKOE JKCIEPUMEHTAIBHON
paBHOBECHEY. paboThl

4. | T e m a «PacTtBOpBI». 4 2 2 Boinonnenue

JKCIIEPUMEHTAIbHON
paboThI IO
MPUTOTOBICHUIO
pacTBOpPOB

5. | T em a «I[IpompblnuieHHOE 4 1 3 Pemenue 3amau
MOJTyYeHUE BaKHEHTITNX Coobmenust
HEOPTaHMYECKUX BEIIECTBY. yUammxcs o

BaKHEUIITHUX
XUMHYECKHUX
MIPOU3BOJICTBAX.
6. | T ema «Metaysiy. 5 2 3 CocraBnenue u
7. | T ewm a «Hemeramns». 4 1 3 peIaKkTUpOBaHUE
3amaq Juist
cOOpHUKA.
8. | O6oOmieHue. 8 2 5 CocrasiieHne
anmp0ooMa 3a7au
«O3agauenHas
XUMUS.
9. | UroroBoe 3aHsTHE 1 0 1 CMoOTp 3HaHMH
Bcero: 34 11 23




1.4. ConepsxaHue nmporpaMmbl
1-ii rox oOyuenust

BBoaHoe 3aHsiTHE. 3HAKOMCTBO C IIPOrPaMMOM, CTPYKTYpOH U 3a1auaMu 00ydeHHUs BCEro Kypca
u l-ro roma oOyuenus. Ompenenenue pexxuma 3aHaTUil. [IpoBeleHHe WHCTPYKTaXka MO TEXHUKE
0€30MacHOCTH NP padoTe C XUMUYECKUMH BEIIECTBAMU U B KAOMHETE XUMHUH.

T e m a «PacTrBopbl». OCHOBHBIE TPUHLHUIIBI OGOpMIICHHUS 3a7ady MO XHUMHUU. MeToauka
pelieHusl 3aJad Ha BBIYMCIEHUS MAacCOBOM JOJM pPACTBOPEHHOIO BELIECTBA B pacTBope. Buniel
KOHIEHTpalUi: IpoleHTHas U MoJisipHas. [lepexos oT oJHOro BH1a KOHIICHTPAIUH K IPYTrOMY.

[IpakTuyeckas 4acTb: pEUICHUE 33/1a4 110 JAaHHOW TeMe; MPUTOTOBIIEHHE PACTBOPOB C
3aJlaHHON KOHIICHTpaIEeH.

T e M a «OcHOBHBIE OHATHS U 3aKOHBI XUMHI». MeTOIMKa pelIeHuns 3a/1a4 Ha: HaXO0XKJICHHUE
OTHOCHUTEIBHOM MOHGKy.II?IpHOﬁ MacCChbl, BBIYUCIICHUC OTHOIIEHWM Macc DJIEMEHTOB B BEIICCTBE,
OIIpeJIeTICHNE MAacCCOBOWM [JOJM XMMHYECKOTO »JJIEMEHTa B BEIIECTBE, HAXOXKICHHE KOJIMYECTBA
BEI[ECTBA II0 €r0 Macce W HaoOOpoOT, BBIBEICHME IpocTeHiiel (OpMyIbl BEIIECTBA MO MAacCOBBIM
JOJISIM DJIEMEHTOB B COCJMHEHHHM, pacyeT 4YWCJIa CTPYKTYPHBIX €IMHHUI] 10 Macce, KOJIUYECTBY
BELIECTBA WU 00bEMY.

[IpakTHudyecKkas 4acThb: pelIeHUE TUIIOBBIX 33/1a4 HA TaHHYIO TeMy; opopmMieHHe 3a1ay;
00CyX/IeHHEe PalMOHAJIBHBIX CIOCO00B pemieHus. OOCyXIeHHE aJropuTMa COCTaBICHMS 337ad Ha
JaHHYI0 TEMY; COCTaBJI€HME 3aJay; YydacTHe B OJIMMIIMAJAE 110 XHWMHUHU; WHJIUBUIYyaIbHbIC
KOHCYJIbTAIMH.

T e m a «'azoo0pa3Hbie BemecTBa». MeToauka peleHus 3aJad Ha OIpEAEICHUE
OTHOCHUTEJIBHOM IUIOTHOCTH Ta3a U HaAXOXKIACHUE M0 HEH OTHOCHUTEIBHOM MOJIEKYISPHOM MAaCCBHI.
MounspHslii 06beM razoB. Hopmanbable ycnoBus. [IpuHIune! penienns 3a1a4 Ha: onpeesieHue Macchl
ra3oo0pa3HoOro BeIIeCcTBa IO €ro o0beMy, NPU HOPMAJbHBIX YCJIOBUSAX; BBIYMCICHHE OObeMa
ra3o00pa3HOro BEIIECTBA I10 €ro KOJINYECTBY; ONpeAeacHue (POpMyJIbl BEHIECTBA 10 MACCOBBIM JI0JIIM
JJIEMEHTOB Y OTHOCUTEIBHON IUIOTHOCTH ra3a.

[IpakTHudyecKkas 4acTb: HAXOXKIAECHHE U 00CYX/I€HUE pAllMOHAIBHBIX CIIOCOOOB pELIeHUs
3agad. CocraBieHue 3a4a4 o TeMaM 1-ro roga oOydeHus u ux 3ammra. Konkypcesl «O3agaub qpyray,
«HcnpaBpb ommoKy y cocenay.

Hrorosoe 3ansaTue. O6001IeHNEe MaTepuaia. OOCyKIeHNe U MO/IBEJICHUE UTOIOB KOHKYPCOB.
2-ii ro1 00yueHust

BBoaHoe 3aHsiTHe. 3HAKOMCTBO C ITPOrpaMMO, CTPYKTYpOH U 3ajadamu 2-ro roja oOy4eHHUs.
Onpenenenue pexuma 3aHATHH. [IpoBeeHre HHCTpYKTaXa MO TeXHUKE 0€30MacHOCTU MpHU paboTe ¢
XUMHUYECKMMHU BEIIeCTBaMU U B KaOuHeTe XuMHU. [IoBTOpeHne n3y4eHHbIX paHee METOJI0B, CIIOCOO0B
Y IIPUEMOB PELLICHU 3a1a4.

T e M a «Pemienne 3aJa4 M0 XMMHYECKMM YPABHEHHMSIM C YYACTHEM HEOPraHMYeCKHUX
BellecTB» (3371a4l Ha H30BITOK OJHOTO W3 BEIIECTB, BBIXOJ IMPOJYKTa, NMPUMECH H PACTBOPHI).
MeTtoauka peieHus 3aad Mo XUMUYECKUM ypaBHeHUsIM. HaxoxaeHne Maccol (KOJIMYeCcTBa BEIIECTBA,
00beMa) MPOJYKTOB PeakLuy 1Mo Macce (KOJIMYECTBY BELIECTBA, 00bEMY) UCXOJIHBIX BEIECTB. 3aKOH
00BEMHBIX OTHOLIEHUI Ta30B U MPUMEHEHHUE €ro Mpu pelieHnu 3a1ad. TepMoXuMuyecKkue ypaBHEHUs
U TUNBI 3a7a4 1o HuUM. HaxoxneHwe Maccel NMPOAYKTOB PEAKLUHU, €CIU HM3BECTHBI MACChl JIBYX



WCXOJHBIX BEIIECTB (3a71aun Ha M30BITOK). HaxoxxneHue macchl win o0beMa MPOAYKTOB PEAKIIHH 10
M3BECTHON Macce WM 00beMy HMCXOJHOTO BEIeCTBa, cojepxaliero mpumecu. HaxoxkneHune macchl
(komMYecTBa BeIIECTBa, 00beMa) MPOAYKTa PEAKIMH IO HCXOJHOMY BEHIECTBY, HAXOMISIIEMYCS B
pacTBope.

IT PaKTH4YC€CKasd 94acCTb: PCIICHUEC 3aad 110 JaHHBIM TEMaM; COCTABJICHUEC aJITOpUTMa
pCHICHUA 3THUX TUIIOB 3aa4; CAMOCTOATCIIbHAA pa60Ta 110 COCTABJICHHUIO 3aJ1a4 U O(bOpMJICHI/IIO HUX Ha
KapTO4dKax IJId MCITIOJIb30BAHU HA YPOKAX XHUMHHU. HOI[FOTOBKa " y4aCTHueC B OJIUMITHAAC. Harmmcanne
CcHapuA 1o NpoBCACHUIO HEACIIN XUMHUH B IIKOJIC.

Tema «OKHCIANTEIBHO-BOCCTAHOBHUTEIbHBIE peakuum». Kimaccudukanuss XUMHYECKHX
peakuuil. OKHCIINTENBbHO-BOCCTAHOBUTEIIbHBIE peaKuuu. Oxkucnurens, BOCCTaHOBUTEIIb,
OKHUCJIUTEIBHBIN MPOIIECC, BOCCTAHOBUTENBHBIN Mporiecc. PacctaHoBKa KO (DUIIMEHTOB B pEaKIUIX C
y4acTHEM HEOPraHWYEeCKUX BEIECTB METOJAaMH 3JIEKTPOHHOr0 OanaHca U MOJypeaKui.

[IpakTumyeckas 94acTh: oTpadOTKAa HABBIKOB IO PACCTAHOBKE KOI(PPUIIMCHTOB B
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLMAX C YYACTUEM HEOPIaHUYECKUX BELIECTB.

T e m a «l'eHern4eckass CBfI3b MeEKAY OCHOBHBIMH KJACCAMH HEOPraHMYeCKHX
coeqnHeHui». OCHOBHBIE KJIACCHI HEOPTAaHMYECKUX COCAMHEHUNW M HX XHMMHYECKHE CBOMCTBA,
crocoObl momydyenusi. CrocoObl mepexojia OT OJHOTO Kiacca K JIPYroMy € TOMOIIBIO Pa3iIHYHbIX
XHMHYECKHUX peakuuid. MeToauKa peleHus 3a1ad ¢ UCI0JIb30BaHUEM «IETIOYKHU ITPEBPALLICHHI.

[IpakTuyecKkas 4acThb: pelIeHUE 3a]]a4 HA IICTIOYKH MPEBPAIICHUN» U HAXOXKJCHUE
Macchl (KOJHMUYecTBa BellecTBa, oObema) BemiecTB. Odopmienue creHnoB «Pemm kpoccBopa» u3
KpPOCCBOP/I0B, COCTaBJIEHHBIX JIETbMU CAMOCTOSATEIBHO.

T e m a «KauecTBeHHbIE peaKlIMU HA HeOpPraHu4yeckue BellecTBa». KauecTBeHHbIE peakIInu.
Karnonsl u anmonbl. KadecTBeHHBIC peakiMM HAa KAaTHOHBI: BOAOPOJA, aMMOHHs, cepebpa, JIUTHS,
Kamusi, HaTpus, Kameius, Oapus, menu(ll), sxeneza (II, III), anmromunus. KauecTBeHHBIE peaknuu Ha
AQHUOHBI: XJIOPUJ-MOH, CyIb(aT-uoOH, HUTPAT-UOH, ¢ocdar-uoH, cyiIbGUA-UOH, KapOOHAT-HOH,
XpOMaT-uoH, THAPOKCUA-WOH. [IpaBuna TexHukHM Oe30MacHOCTH MpU paboTe C XUMHUECKUMHU
BEIIIECTBAMH U MPHU paboTe B KAOMHETE XUMHUU.

[IpakTugeckas 49acThb: peHICHHE YIKCIICPUMEHTAIBHBIX 3a71a4 Ha ONpPECTICHHE BEIIECTB
B PacTBOpE, C MOMOIIbI0 Ka4eCTBEHHBIX peakiuii. [10100p 3aHMMATENbHBIX ONBITOB JAJIi XMMUYECKOTO
Bedepa, ux oTpabotka. [IpoBenenue Beuepa «VYauBuTenbHas xumus!» u ero ananus. CocrtaBieHue

C60pHI/IKa 3aaay 110 HeOpFaHquCKOﬁ XHUMHH.

HroroBoe 3ausitue. O606menue marepuana. llogsenenne wurtoroB. OOcyxaeHue cOOpHUKA
3a/1a4 10 HEOPraHUYECKON XUMUH.

3-if rox o0yueHust

BBoaHoe 3ansaTue. UHCTpyKTaX MO TexHUKe Oe3omacHOCTH. 3amadyn 3-To rojaa OOydYeHHS.
Temaruka 3aHaTHi. B3aUMOCBS3b HEOPTAHUYECKOW XUMHUU C OpraHndecKkor. OpraHn4ecKue BeIecTBa.

II PaKTHUYCCKaAad 4aCTb: CCMUHAP «KuBas u He:KHBas mnpupoaan».

T e m a «HaxoxxaeHue MoJIeKyJsIpHOH (OpMYJIbI OPraHMYecKoro BeriecTBa». CrocoObl
HaXO0XJICHUSA MOJEKYIIpHOH (OpMysbl BeElIEeCTBA: IO MAacCOBBIM JOJISIM BXOASIIMX B HErO



XUMHUYCCKUX JJICMCHTOB, IIO OTHOCHUTEJILHOM ILIOTHOCTHU JaHHOT'O ra3006pa3H0ro BeIIecTBa I10
KaKoMYy-JTu00 ra3zy u macce (00beMy, KOJIMYECTBY BEIIECTBA) MPOYKTOB CTOPaHUSI.

[IpakTuuyeckas 9acTh: PEHICHUE 33a4 HA HAXOXKJECHHE MOJICKYIIIPHON (OPMYIIBI
BemecTBa. CocTaBlIeHHE 3a7]a4 CaMOCTOSITEIbHO M yyacTue B KOoHKypce «O3amaub apyral». OToop
MHTEPECHBIX 3a/1a4 Utk cOOpHUKA «O3aqaueHHast XUMHS JUIs FOHBIX XUMHKOBY.

T e m a «Pemenne 3a7a4 Mo XUMUYECKHM YPaBHEHHSIM C Yy4acTHeM OPraHHYeCKUX
BemecTB». OCOOEHHOCTH IPOTEKAHUS XUMUYECKUX PEAKIUi C y9acTHEeM OPTaHHYECKUX BEIIECTB.

[IpakTuyeckasdacThb: pelIeHUE 3a/1a4 HA HAX0XK/IEHUE MacChl, KOJTMYECTBA BEIIECTBA,
o0bemMa IPOJAYKTOB pEaKLUMU [0 Macce, KOJIMYECTBY BEIIECTBA, OObEMY HCXOJHBIX BELIECTB; Ha
HAXO0XJ/IEHWE MacChl MPOAYKTOB PEaKLMHU, €CIIM U3BECTHBI MACChl BCEX UCXOHBIX BEIIECTB (3a/1a4u Ha
U30BITOK); HAXOXKJIECHUE MAcChl WM 00BbEMa MPOIYKTOB PEAKIMH IO M3BECTHON Macce WU 00beMy
HCXOJIHOTO BEUIECTBA, COJIEPKALIETr0 MPUMECH.

[loaroTroBka ydammumucs IUJAKTHYECKOTO MaTepHalla; yd4acTHE€ B ILIKOJbHOM M TOPOJCKOU
OJINMITMA/IaX; COCTaBJICHUE 3aJaHUI 110 XUMHH JIJISI UHTEIUICKTYyaJIbHOTO MapadoHa.

T e m a «I'eHeTHYecKkas CBAA3b MEKITY OCHOBHBIMH KJIaCCaMU OPraHUYE€CKHUX coeTUHEHHUH.
I'eneTnyeckast cBfI3b OPraHuv4eCKHX #M HCEOPraHuvYeCKHX BeELICCTB». OCHOBHBIE  KJIACCHI
OpTraHU4YCCKUX coequHeHNN. XUMHUUYECCKHE CBOMCTBA U OCHOBHBIC CIIOCOOBI IMOJIYYCHHA OPraHn4YCCKUX
BemrecTB. OCHOBHBIE CIIOCOOBI nepexoaa OAHOro Kjiacca K Ipyromy. HYTI/I nepexoaa OT OpPraHndCcCKux
BCIICCTB K HCOPraHUYCCKUM.

I1 pPaKTH4YC€CKasds4dYacCTb: pCUHICHUC 3a/la4 Ha HCIIOYKHU npeBpameHHﬁ; OKCIICPUMCHTAJIBHOC
OCYIICCTBJICHHUC OTACIBbHBIX q)paFMeHTOB LECIIOYCK HpeBpaHIeHHfI; COCTaBJICHUC LECIIOYCK
HpeBpaH_IeHI/Iﬁ 151 O6CY)I(I[CHI/I€ panOHAJIBHBIX CII0CO00B nepexoaa OT OJHOIO Kiacca BCUICCTB K

JpyroMmy.

T e m a «OKUCIAUTETbHO-BOCCTAHOBHTEIbHbIE peakuuu». OCOOEHHOCTH OKUCITUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIIMI C ydacTHEM OpraHMYecKuX BemiecTB. PaccTaHoBka kod(h(UIIMEHTOB B
HUX METOJ/IaMU AJIEKTPOHHOIO OajlaHCca U MOJTypeaKIhii.

[IpakTuueckKkasdacT b pacCTaHOBKAa KOOPPUIMEHTOB B ypaBHEHUSX pEaKLUi C
y4aCTUE€M OpPraHMYECKHUX BELIECTB; COCTABICHUE YPAaBHEHUM OKHUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX
peaKunii.

O(i)OpMJ'IeHI/IC AUTAKTUYCCKOTO MaTCpHralia (KapTO‘H(I/I C Ba,Z[aHI/ISIMI/I), COCTaBJICHHUE KPOCCBOPAOB.

T e M a «KauecTBeHHbIE peaKMi HA OPraHMYecKue BellecTBa». KauecTBeHHbIE peakuu Ha
aJIKaHbl, HETMIPEACIbHBIC YTIIEBOIOPOIbI, OJHOATOMHBIE MPECIbHBIC CITUPTHI, MHOTOATOMHBIE CITUPTHI,
(dbeHONBI, aNbIeruabl, KapOOHOBBIE KHCIOTHI (OCOOEHHOCTh MYpPaBBUHON KHUCIOTHI), OCNKH, >KUPBHI,
YTIIEBOJIBI.

[IpakxTuugeckasdacT b pPEHICHHE IKCICPUMEHTATBHBIX 3a7a4 Ha OMpEIeTIcHUE
OpraHWYECKHUX BEIIECTB B PACTBOpPE; MOJIydeHHE MbuTa B jabopatopuu. Pa3zpaboTka mporpammbl u
y4acTHe B B€Uepe 3aHUMATEIbHON XUMUH.

HroroBoe 3ansaTue. O000IICHNEe MaTepUalia MO PENICHUIO 33]a4 C y4acTHEM OpPraHMYeCKHX
BEIECTB, 00CYXAeHHUE COOPHUKA 3a/1a4 110 OPTAaHNYECKOW XUMHH U €T0 3allHTa.



4-i1 roa 00y4eHus

BBoaHoe 3ansaTue. IHCTpyKTaX MO TeXHUKE Oe30mMacHOCTH. 3amadu 4-ro roma oOydYeHHS.
Tematuka 3ansartuii. [Ipodopuenranms.

IT PaKTH4YC€CKasdg4dacCTb: BRIABICHHUEC YPOBHA 3HAHWUH U YMCHPII;'I 110 PCIICHUIO 3aa4.

T e m a «Crpoenue aroma, nepuoanyeckuii 3akon JI. . MenaeneeBa». JIEKTpOHHBIE U
rpadudeckre GopMyIbl aTOMOB M MOHOB, HAXOJAIIUXCS B OOJIBIIMX M MaJbIX IEPUOJIAX.

[IpakTudyeckKkasyacTb: HATUCAHUE DJICKTPOHHBIX U rpaduyeckux Gopmys aToMOB U
MOHOB; ceMuHap «OT HAaTpUs 0 aproHa (MHTepecHbIE (PAKTH O XUMUYECKUX FIEMEHTAX ).

T e M a «XumMHUYecKasi KHMHETHKA H KaTajn3. XHMHYECKOe PaBHOBeCHe». DHEprus
aktuBanuu. [IpaBuno Bant-T'odda. Katanuzarop. 3akon nerictByromux Macc. CKOPOCTh XMMUYECKOM
peakiuu. Koncranta ckopoctu peakuuu. CmelieHwe XuMuueckoro paBHoBecus. [lpunnmn Jle
[Hatenbe. Konctanra paBHOBeCHS.

IT PaKTH4YC€CKadgduacT b: pPCHICHUC 3ada4 Ha OIMPCACICHUC CKOPOCTHU PCaKIMK, Ha
OIIPCACIICHUC KOHCTAHTBI PABHOBCCHA; HAa CMCIICHHUC XHUMHUYCCKOI'O pPABHOBCCHUA IIPH HU3MCHCHHU
TCMIICPATyphbl, OaBJICHUA, KOHHGHTpaHI/Iﬁ BC€IICCTB, JIeNCTBUHI KaTaJii3aTtopa, BbIIIOJIHCHUC
BKCHepI/IMeHTaJIbHOﬁ pa6OTBI, ,Z[OK&SBIB&IOHICIZ, 4TO BJIMAHUC PA3JIUIHBIX YCJIOBI/Iﬁ CIIOCOOHO U3MEHSITh
TCUCHHE XMMHYICCKOM pCaKknum.

T e m a «PacTBopbI». [loBTOpEHME: BUABI KOHLIEHTPAIIUK (TIPOLIEHTHAS U MOJISIPHAA); MEPEX0/T
OT OJHOrO BHJA KOHLIEHTpauuu K Apyromy. CMemmuBaHue pacTBOpoB. Meron kpecra. Ilpumenenue
pacTBOpoB B ObITY. [IprMeHeHne pacyeToB KOHIICHTPAIIUH PACTBOPOB B KH3HHU.

[IpakTuueckasyacThb: pelICHUE 3a/1a4 HA CMEITUBAHUE PACTBOPOB; MEPEXO]] OT OJTHOTO
BUJa KOHIIEHTpAlUi K JAPYroMy; BBIMOJTHEHHE JKCIEPUMEHTAIbHOW pabOThl MO MPUTOTOBICHUIO
paccoJa, cuporia u Jpyrux pacTBOPOB OIpPENEIeHHON KOHIIEHTPALMK JUIsl UCIIOJIb30BaHMs Ha ypoKax
XUMUH.

TemMma «HpOM])IIIIJ'leHHOC MOJIy4YeHue BaKHeNIINX HEOPraHUIE€CKUX BEIIECCTBY». Cunres
aMMMakKa. HpOI/BBOI[CTBO CepHOI>'I KHUCJIOTBI KOHTAKTHBIM CIIOCOOOM.

IT PaKTHUYCCKaAasAYacCTb: pCHICHUC 3aa41 Ha TUINYHBIC TCXHOJIOT'HMYUCCKHUEC IIPUCMBI
MMPOMBIINIJICHHOT'O TIOJYUYCHUSA aMMHAKa U CCpHOfI KHCJIOTHI. COO6HI€HI/I$[ ydamuxcs o BayKHEHUIITHX
XUMHYCCKUX IMTPONU3BOACTBAX.

T e m a «Metamab». Metamuel 1, 11, III rpynn raaBHbIX moarpymnm. Mertamisl MOOOYHBIX
noarpynn. Ux ¢pusnyeckue 1 XuMU4eckrue CBOMCTBA, CIIOCOOBI MOIY4YEeHHUs, TPUMEHEHHUE.

[IpakTudecKkasdacTb: pellIEeHUE 33]1a4; BHITOJHEHHE YKCIIEPUMEHTATBHON paboThl Ha
OCHOBHBIE CBOWCTBa MeTa/IIOB. COCTaBJICHUE M PeaKTHPOBAHUE 3a/1a4 /ISl COOpPHUKA.

T e m a «Hemetanby. Hemeramnet IV, V, VI, VII rpynn rnaBasix noarpynm. Ux duzndeckue
U XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTy4YeHuMs, TpuMeHeHne. OCHOBHBIE COSMHECHHUS.

IT PaKTHUYC€CKasa4dacThb: pCHICHUC 3a/la4; BbIIIOJIHCHUC BKCHepI/IMeHTaHBHOfI pa6OTBI Ha
OCHOBHEIC CBOIicTBa HeMeTauioB. CocTaBlIeHUE B PECAAKTUPOBAHUC 3ada1 IJId C60pHI/IKa.



O06o00menue. O0o0IIeHNE U 3aKpeJIeHHe W3yuyeHHOro MaTepuana. KoMOMHMpOBaHHBIE 33aauu
110 HEOPraHWYECKOW U oprannyeckoil xumuu. TecroBbie 3aaanus. [lonroroska k EI'D.

IT pPaKTH4Y€CKasdgddacT b: pCHICHUC KOM6I/IHI/Ip0BaHHBIX 3aJa4d I10 OpFaHquCKOﬁ n
H€OpI‘21HPI‘ICCKOI>i XHUMHUHU, BBIIOJIHCHHUEC TCCTOBBIX SaﬂaHHﬁ; pa60Ta Ha KOMIIBKOTCPAX IO BBIITOJIHCHUIO
TECTOBBIX 3aHaHHﬁ; IoAroToOBKa K EFB, cocTaBjieHHEe ajabpboMa 3aJa4 «O3a/:[aquHaﬂ XHUMMUA).
CocraBicHue OKCIICPUMCHTAJIbHBIX 3a/la4, UX BBIIMOJIHCHUC U 3allnTa. CMOTp 3HAHUM.

Hrorosoe 3ansaTHe. O6CyXACHNE PE3yIbTaTOB 3aHATHH 110 MPOrpaMMe 3a MPOLIE NN TO U 32
BCE YEThIPE IoA1a.

1.5. Ilnanupyemble pe3yabTaThl

[To oxoHUaHMM BCEro Kypca IIKOJIBHUKU OYAYT YMETh MPUMEHATh TEOPETUUECKUE 3HAHUS

OpU pelIeHWH 3a/lady; peuiarb 3aJadyd OCHOBHBIMHM CIIOCOOaMHU U METOJaMH; COCTaBJISATh
KOMOWHUPOBAHHBIE 33[a4d C YYaCTHEM OPraHWYeCKUX W HEOPraHMYECKHX BEIIECTB; BBITIOJIHSITH
pa3jNyHble BHJABI OSKCIEPUMEHTAIBHBIX 3aJla4; HAXOAWUTh pPALMOHAIBHBIN CIOCO0 peleHUs
OTIpeNIeICHHON 3a/1a4i U TPAaMOTHO €€ o(popMIIsITh, a TakKe paboTaTh ¢ TECTOBBIMU 3aJaHHUSIMU I10
KHHUTaM ¥ C UCIOJIb30BaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTHA.

O:xupaemble pe3dyabtarbl. [locne mnpoxoxnaeHus mnporpammsl 1-ro roga oOyueHwus,

oOyuaromue OyayT:

* 110 m e M e «Pacmeopuly:

1) umems npedcmasnenue o pacTBOPE U €ro COCTABHBIX YACTSX;

2) 3Hamp OCHOBHBIC BHJbI KOHIEHTPALMI pacTBOPOB (IPOLICHTHAS M MOJISIPHAs); CIIOCOOBI

nepexojia OT OJHOTO BUA KOHLEHTPALUUW K JAPYroMy; OCHOBHBIE OTPacid MPOM3BOJACTBA, TIE

NPUMEHSIOTCS PacyeThl Ha PacTBOPHI;

3) ymems TPOM3BOAMTL pacyeThl HA OMpEACICHHE MPOLECHTHOW M MOJSPHON KOHIIEHTpAIUi

pacTBopa; NepeBOIUTh MOJIIPHYIO KOHIIEHTPAIMIO B MIPOIIEHTHYIO U HA000POT;

* 110 m e M e « OCHOBHbIe NOHAMUSL U 3AKOHbL XUMUUY.

1) 3Hameb OCHOBHBIC 3aKOHBI M TIOHSATHS XUMHHU (aTOM, MOJICKYJa, OTHOCHTENIbHAs aTOMHas

Macca, OTHOCHTEJbHas MOJIEKYJIspHas Macca, KOJMYECTBO BELIeCTBAa, MaccoBas JIOJs

XUMHYECKOTO DJIEMEHTa B BEIIECTBE, HOPMAJbHBIC YCJIOBHUS), 3aKOH IOCTOSHCTBA COCTaBa

BEIIIECTBA, 3aKOH ABOIaJipo, YUCIIO ABOrajapo;

2) ymems TIPOU3BOUTH PACUYETHI C UCIIOIb30BAaHUEM OCHOBHBIX 3aKOHOB M MOHSTHIA;

* 110 m e M e «l azoobpasnvie sewecmeay:

1) umems npeocmasnenue 06 0COOCHHOCTAX CTPOCHHS ra3000pa3HBIX BEIIECTB;

2) ymems TIPOM3BOINUTH PACUYEThl HA ONMPEACICHHE OTHOCHUTEIBHOMN IUIOTHOCTH ra3000pa3HOro

BEIIECTBA, BBIUUCIICHHE dYepe3 Hee OTHOCHUTEIILHOW MOJIEKYJISIPHOH MacChl Ta3000pa3HOro

BEIIIECTBA; BBIYMCIIATh MAcCy ra3000pa3HOro BeIlecTBa Mo ero o0beMy U 00beM MO U3BECTHOM

Macce MpH HOPMAIBHBIX YCIOBHUSX C MCIOIB30BaHUEM MOJSIPHOTO O00beMa Ta30B; OMpPEeIsiTh

MOJIEKYJIsIpHbIe  (DOPMYJIBI BEIIECTB IO MAacCCOBBIM JIOJISIM XHUMHMYECKHX JJIEMEHTOB U

OTHOCHTEJIbHOM TUIOTHOCTH T'a30B.

Taioke oOydarolyecs MOIy4aT BO3MOXKHOCTh HAYYHTBCSl COCTABIATH 3aJaud IO JaHHBIM

TeMaM, YTO OyAeT CIIOCOOCTBOBATh IOBBIIICHUIO YPOBHS OTBETCTBEHHOCTH YUYCHHKA,

CaMOOILIEHKH U cTaTyca peOeHKa 3a CUeT COPEBHOBATENBHOTO () (eKTa.

O:xungaemble pesyabTatbl. [locme TPOXOXKAEGHUS TPOTpaMMbl  2-TO  Toma OOydeHHs,

oOyuJaromue OyayT:

* 110 m e M e «Pewenue 3a0au no XuMuueckum ypasHeHusm»:

1) umems npedcmasnenue 0 XUMUYECKUX PEAKIHAX, UX BHJIAX;

2) 3Hamp OCHOBHBbIC TPHHIUIBI PEIICHUS 3aJa4 MO0 XUMHUYECKHM YPAaBHEHHSM; METOIUKY

peleHus 3aJad M0 XMMHUYECKUM YPaBHEHUSM, €CIIM OJHO M3 pearupyrolluxX BELIECTB JaHO B

U30BITKE; Ha BBIXOJI MPOIYKTa, IPUMECH, PACTBOPHI;



3) ymems nenath BBIYMCICHHS TI0 XHMHUYECKUM YyPaBHEHHSM Ha HAaXO0XKICHUE MAacChl
(koyMUecTBa BEIIECTBA) MPOJYKTOB PEAKIIMH 1O Macce (KOJIUYECTBY BEIIECTBA) BCTYMAIONIUX B
PEaKIMIO BEIIECTB W HAOOOPOT; pelaTh 3aJaud [0 XUMHYECKUM YPaBHEHHUSM, B KOTOPBIX
y4acTBYIOT Ta3000pa3Hble BEILIECTBA, MWCIOJb3Yysl 3aKOH OOBEMHBIX OTHOILIEHHUH TIa30B;
OPOM3BOJIUTH pacyeTbl IO TEPMOXMMHUYECKUM YpPaBHEHHSM; MPOU3BOAUTH pacueThl 110
XMMHUYECKHM YpaBHEHMSIM (€CJIM OJHO W3 BEUIECTB JaHO B M30BITKE, Ha BBIXOJ IPOAYKTA,
IPUMECH, PAaCTBOPBI) U COCTABIATH 3a/la4M, MCIIONB3Ysl 3HAHUS O CBOMCTBaX HEOPTaHUYECKHX
BEILIECTB;

* 110 m e M e « OKuCaumenbHo-60CCMaH08UMENbHbIE PEAKYUUN !

1) 3mamep 06 OKUCIHUTEILHO-BOCCTAHOBHUTEIBHBIX pEAKLUUAX; O TIOHATHH OKHCIUTENb U
BOCCTaHOBHUTEIIb, TOHATHAX OKUCIUTEIBHBIM U BOCCTAHOBUTEIbHBIN MPOILIECC;

2) ymemb  ONPENECNATH  CTENCHH  OKUCICHUS XUMHYECKHX  OJIEMEHTOB;,  PacCTaBISATh
KOO(PPHUIMEHTHI B XUMHUYECKUX PEAKIMAX C y4aCTHEM HEOPraHMYECKHX BEIIECTB METOJaMH
3JIEKTPOHHOTO OajaHca U MoJIypeaKiuii;

* 110 meme «I enemuueckas c6sa3b MeHcoy OCHOBHLIMU KINACCAMU HEOPSAHUYECKUX COCOUHEHUUN:
1) 3namp XuMHUYECKHE CBOICTBA U CIOCOOBI MOJYYCHHsS OCHOBHBIX KIIACCOB HEOPraHUYECKHX
COCIMHEHNH;

2) ymemb 3amiChIBaTh PEAKIUH «CTMOYKH MPEBPALICHHI», C y4aCTHEM HEOPraHHYECKUX
BEIIIECTB; pellaTh M COCTABJIATH 33/1a4d Ha <IIENOYKH IPEBpAILEHUI»; BBIIEIATH TJIaBHOE U
aHAJIM3UPOBATh X0/ PELICHUS «IIETIOYKH ITPEBPAILEHUI.

* 110 meme «Kauecmeennvie peakyuu Ha HeOp2aHU4ecKue 6euecmeay:

1) umems npedcmasnenue o Ka4eCTBEHHBIX PEAKIMAX U UX NIPUMCHCHHUH;

2) 3namp W CcOONIIOJATh NpPaBWIIAa TEXHUKH OC30MACHOCTH TPU paboTe ¢ XUMHUYCCKUMH
BEIIECTBAMH M 00OPY/JIOBAaHUEM; PEAreHThl U METOIUKY IPOBE/ICHUSI KAUECTBEHHBIX PEaKkLUi Ha
OCHOBHBIE KATHOHBI 1 aHUOHBI HEOPTAaHNYECKUX BEIIECTB;

3) ymemp npO/ICIBIBATh KQUECTBCHHBIC PEAKIMHU; IPUMEHSTh OTYyYCHHBIC 3HAHUS [IPU PELICHUN
¥ COCTaBJICHHMH 33J1a4 Ha OTPE/ICIICHNE BEIIECTB B PACTBOPE.

KpoMme BbllIeNEepeynCICHHOTO, IIKOJBHUKM YydaTcss o0yiafaTh BOJIEHl M HACTOMYMBOCTBIO B
JOCTH>KEHUH TIOCTABICHHOH 11€JIH, CTAHOBSITCSI CIIOCOOHBI BECTH MCCIIEI0BATENBCKYIO0 paboTy 110
OTIpeIeNIEHNI0 XUMUYECKUX BEIIECTB.

O:xupaemble pe3dyabtarbl. [locne mnpoxoxnaeHus mnporpammsl 3-To  rojga oOyueHwus,
oOyuaromue 0yayT

* 110 meme «Haxooicoenue MoneKynApHOU Popmybl OP2AHUYECKO20 BEUjeCBa .

1) 3namsp 0COOEHHOCTH CTPOCHHUS OPraHMYECKHX BEIECTB, X MHOTO0Opa3ue U CBOMCTBA;

2) ymemb HAXOUTh MOJICKYJISIPHYIO ()OPMYITy OPraHMYECKOTO BEIIECTBA MO MACCOBBIM JIOJISIM
BXOJSIIIMX B HEro XUMHMYECKHX OHIIEMEHTOB, MO Macce (00beMy, KOJIMYECTBY BEIECTBA)
MPOJYKTOB CTOPaHUSI 1 OTHOCHTEIBHOM IUIOTHOCTH €r0 MapoB MO0 KaKOMY-TTHOO0 Ipyromy rasy;

* 110 meme «Pewienue 3a0ay no XuMuiecKum ypagHeHUsM C YY4acmuem Op2aHuyeckux eujecmey.
1) 3Hame 0COOEHHOCTH XUMHUYECKHX MPOIIECCOB C y4aCTUEM OPTaHMYECKUX BEIIECTB;

2) ymems POU3BOUTH PACUYETHI 10 XUMHYECKOMY YPABHEHHUIO; COCTABIIATH 3aa4H C y4acTHEM
OpPraHMYeCKHUX BEIIECTB HAa HAXOXKJACHHWE MAacChl, 00BbEMa, KOJMYECTBA BEIIECTBA IMPOAYKTA
peaKkIMKM WIM HMCXOJHOTO BEIIeCTBA, HAa NPUMECH, BBIXOJ| NMPOJYKTa, HM30BITOK OJHOTO U3
HCXOJIHBIX BEIECTB;

* 10 meme «I enemuueckas ceA3b MedHCOY OCHOGHbIMU KAACCAMU OP2AHUYECKUX COEOUHEHUIL.
I'enemuueckas c6:3b Op2aHUYECKUX U HEOP2AHUYECKUX BEUJeCNB).

1) 3name XuMHYECKUE CBOWCTBA U CITOCOOBI TIOTYUYSHHSI OPTaHMYECKUX BEIECTB;

2) ymemp pelIaTh U COCTABIATH IEMOYKH MPEBpPAIICHUN ¢ Y4aCTHEM OPraHMYECKHUX BEIECTB;
pelaTh pa3Iu4HbIe BUABI 33]a4 10 LEMOoYKaM MPEeBPaIlEHUI ¢ UCIIOJIb30BAaHUEM OPraHUYECKUX
BEIIECTB; YMETh PEIIaTh M COCTABIIATH 337a4H I10 IIETTOYKaM IPEBPANICHNN, KOTOPBIE YKAa3bIBAIOT
Ha B3aMMOCBS3b HEOPraHMUYECKUX BEIIECTB C OPraHUYECKUMU;

* 110 meme « OKUCIUMenNbHO-60CCMAHOBUMENbHBLE PEAKYUUY!



Ymemsp paccraBnath Kod(Q(PHUIMEHTHI B YpaBHEHUSAX OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakiuil ¢ y4yacTHMeM OPraHMYeCKHX BEIIECTB METOJOM 3JEKTPOHHOTo OajaHca M METOAO0M
NOJIypEaKIU; COCTABIISATh YPABHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINA;

* 10 meme «Kauecmeenuvie peakyuu Ha opeaHudecKue 8euecmear:

1) 3Hame TEXHUKY OC30MACHOCTH MPH PadOTE C OPraHMYCCKUMH BEUICCTBAMH; PEArcHThl U
METO/IbI ITPOBE/ICHUSI KaYECTBEHHBIX PEaKuii Ha pa3INuHble OPraHuYeCKHe BEeIeCTBa;

2) ymemp pOICIbIBATh KAUCCTBCHHBIC PEAKIIMK; IPUMEHSTH MTOJyYCHHbBIC 3HAHUS TIPU PEIICHUN
U COCTAaBJICHUU OHKCIEPUMEHTAJbHBIX 3a/lad Ha OIpeleJeHHe OpPraHHMYeCKUX BEIIEeCTB B
pacTBope; paboTaTh ¢ XUMHUYECKUMH BEIIECTBAMU M XUMHUYECKUM 000pYIOBAaHUEM.

Kpome BbIIENIEpeUnCICHHOTO, MIKOJBHUKM Y4aTcsl YUYUTHCSA, Y HUX paclIupsieTcs Kpyrosop,
MOBBIIIACTCS YPOBEHb UHTEIUICKTA.

O:xunaemble pe3yabTarthl. [locie npoxoxaenus nporpamMmmsl 4-ro roja o0OyueHus, o0ydaroniue
oyayT:

* o meme « Cmpoerue amoma, nepuoouyeckuil 3akou /. M. Menoeneesa»:

1) 3mams crpocHue aToma,

2) ymemsb, WCHOJB3Ys MEPUOIMYCCKYIO CHCTEMY JJIEMEHTOB, HM300paXkaTh 3JIEKTPOHHBIC H
rpaduueckre GOpMYyIIbI AaTOMOB i HOHOB JICMCHTOB;

* 110 meme «Xumuueckas KUHemuKa u Kamanus. Xumuieckoe pagHogecuex:

1) 3namb OCHOBHBIC TIPUHITUITHI TPOTEKAHMS XMMUYCCKIX PEaKIIUi;

2) ymemb TPOU3BOAUTH PACUETHl M COCTABIIATH 3a[aUd Ha OMpPEIe/ICHHE CKOPOCTH XUMUYIECKOM
peaKluy, KOHCTAHTHI PABHOBECHS;, IPOTHO3HPOBATH TEUCHHEC XUMHYCCKHX pEaKIHMid TpH
U3MEHEHUU TEMIEpaTyphl, NaBICHUS, KOHIICHTpAIMil BEIIeCTB, NEHCTBUU KaTaau3aTopa;
MIPOBONTH XUMHYECKHE YKCIIEPHUMECHTHI;

* 10 meme «Pacmeopoiy:

YMemp TIPOU3BOJHUTH PACUETHI HA ONpECTICHHE KOHIICHTPALUI MPH CMEIINBAaHUK PACTBOPOB; C
MOMOIIBIO PA3JIMYHBIX PACUETOB MEPEXOIUTh OT OJHOTO BHUJA KOHIIGHTpAIMi K JIpYromy;
TOTOBUTH PACTBOPHI 33IaHHON KOHIICHTPAIIHH;

* 10 meme «lIpomvluiiennoe noyuenue 8AHCHEUUUX HEOPLAHUYECKUX eUYECB).

1) 3Hame TPOMBINLICHHBIC CIOCOOBI MOJYYEHHS aMMHaKa, CEPHOM KHCIIOTHI, O BIUSHHUU
XUMHYECKHUX TIPOU3BOJICTB HA HKOJIOTMUECKYI0 OOCTAaHOBKY MECTHOCTH;

2) ymemp pemiaTb ¥ COCTAaBIATH 3aJauyd [0 THIIMYHBIM TEXHOJIOTHYECKAM IpHEMaM
MPOMBINIJICHHOTO TIOJTy4EHUsI aMMHaKa U CEPHOM KUCIIOTHI;

* 110 meme «Memannviy:

1) 3Hamb OCHOBHbBIC CBOWCTBA U CIIOCOOBI MOJTYYCHUST METAIIOB,;

2) ymemsb TIPUMEHSTH TIONYYCHHBbIC 3HAHHMS TPU PEIICHHM 3a7ad Ha OCHOBHBIC CBOWCTBA W
CIoCcOOBI OMYyYEHHUSI METAIUIOB; TPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI; COCTABIIATh YPaBHEHUS
AIIEKTPOJIM3A U PEIIaTh 110 HEMY pa3IMYHbIe TUITBI 3371a4;

* 10 meme «Hememannwiy:

1) 3Hameb OCHOBHBIC CBOWCTBA HEMETAJUIOB, UX PACIHOJIOKEHHE B MEPUOJMYCCKOI TabiuIIe;
OCHOBHBIE CITIOCOOBI MOJTyUEHHUsI HEMETAIIJIOB;

2) ymemsb TPUMEHSTH MOJYYCHHBIE 3HAHUS MPH PEIICHUH PA3JUYHBIX THUIIOB 3a/1a4; MPOBOJNUTH
XUMHUYECKHE DOKCIEPUMEHTBI; OCYIIECTBISITH M  COCTaBISATh T'CHETUYECKHE  IEMOYKH,
YKa3bIBAIOILIUE HA B3aMMOCBSI3b HEMETAJIOB U METAJIJIOB.

Paspnen 2. Komniekc opraHu3aliuOHHO-TIEJarOri4eCcKUX yCJa0BUil
2.1. KanennapHslii yuyeOHblIii rpaguk (mpuiosxkenue 1)

2.2.¥YcnoBus peajin3zanuu NporpaMmbl
MaTtepuajbHO-TeXHHYECKOe ofecreuyeHne
YcnemrHol peanu3anuy yaeOHOro mpoiecca crocoocTByeT COOTBETCTBYIONIAsE MaTepHaIbHO-
TeXHUYEeCKas 0aza B paMKax mpoekta «Touka pocTay.
1. IlepcoHanbHble KOMIBIOTEPHI (4 IIT.)



2. MynpTumeauitHbii npoekTop (1 mr.)

3. DkpaH (1 mT.)

4. MOV (npunrep, ckanep, konup) (1 mr.)

5. Mukpo-naboparopust xumuu (15 mr.)
6.JIaboparopHas mocyaa

7. Ludpossie nadopatopuu «Releony (3 mrr.)

Harnsgnoe oGecrieuenue
Anp00MBI, cnalia-puabMbl, yaeOHbIE (PUITBMBI.

JAunakTudyeckoe odecneyeHue
JuakTH4eckuii MaTepral BKJIIOYAET B Ce0sl CICHUATBHYIO M JIOTIOJIHUTEIBHYIO JHTEPATYpy,
pa3pa60TKH OTACIIbHBIX MCTOAUYCCKUX AaCIICKTOB, HCO6XOIII/IMBIX AJI1 IIPOBCACHUA 3aHSITHU.
COJIepKaHWE WHCTPYKTaka IO TMpaBHJIaM TEXHHKH O€30MacHOCTH Ui OOydyaromuxcsi Ha
y’-Ie6HOM 3aHATUH, IICPCUCHb OCHOBHBIX HOHﬂTHﬁ, HU3Yy4aCMbIX B XOAC pCajin3dallvi IpPOrpaMMblL
0 TOIaM O0YYCHHMSI, OLICHOYHBIC MATEPUAITBI, MOHUTOPUHTOBBIC MaTEPHUAIIBI U JIP.

2.3. ®opmbI aTTECTALNH

[Tporpamma «O3anadeHHass XUMHUs HE TPEAIoiaraeT Kakux-1u00 CrerualbHbIX 3a4ETHBIX WIN
HK3aMEHAIMOHHBIX YacoB. TeKyIIMi KOHTPOJIb OCYIIECTBIISIETCS B TEUEHHE BCEro Kypca
oOydeHus B pa3nuyHbIx popmax. OcHOBHBIE ()OPMBI TOBEACHHSI UTOTOB M OLIEHKA PE3yJIbTaTOB
00y4eHUs: KOHKYPCHI MO PEIICHUI0 W COCTABJICHHUIO 3a/1a4; CEMUHAPHI; dKCIIEPUMEHTaIbHAs U
mpakTH4eckast paboTa; yyacTHe B OJMMIIHAIaX U MHTEIUIEKTYalbHBIX MapadoHax; CMOTp 3HAHUN
U T.J.

[IpoMexxyTouHass aTTecTalus MPOBOJUTCS KaK OICHKA pe3ylbTaToB OOydeHHs 3a Tol U
BKJIIOUAeT B ce0si MPOBEPKY TEOPETUYECKUX 3HAHHUM, NMPAKTUYECKUX YMEHUH U HAaBBIKOB.
HtoroBast arrecranus BOCHUTAaHHHUKOB TPOBOAUTCA IO OKOHYAHUIO OOy4YeHHs TIO
JIOTIOJTHUTEILHOM 00pa3oBaTeIHLHOM MporpaMme.

Pe3ynbTaThl nTOroBOM arrectauu 00y4arolMXCsl OLIEHUBAIOTCS TAKUM 00pa3oM, YTOOBI MOKHO
ObUIO ONPEACTUTD:

- HACKOJIbKO JOCTUTHYTHI NPOTHO3UPYEMBIE PE3YJbTAaThl JOMOJHUTEILHON 00pa3oBaTeIbHOMN
POTPaMMBbl KaXKIbIM 00y4JaroLIMMCS;

- [IOJIHOTY BBINOJIHEHUSI TOTIOJIHUTEILHOW 00pa30BaTeNIbHOM MPOrpaMMBbl;

- pe3yJIbTaTUBHOCTb CAMOCTOSITENIbHON JIEATENbHOCTH OOy4arollerocsi B T€YeHHE BCEX TOJ0B
00y4eHwusl.

[TapameTpsl NOBEIEHUS UTOTOB:

- KOJMYECTBO  BOCHUTAaHHUKOB (%), TOJHOCTBbIO  OCBOMBIIMX  JIOMIOJHHUTEIbHYIO
0o0pa3oBaTeNbHYI0 IPOrpaMMy, OCBOMBIIMX MpOrpaMMy B HEOOXOAMMOM CTENeHH, He
OCBOUBIIIHUX IPOrPaMMY;

- IPUYMHBI HE OCBOCHUS JETbMHU 00pa30BaTEeIbHON MPOTrPAMMBI;

- He0OXOIMMOCTh KOPPEKIIMH ITPOTPAMMBI.

Kpurtepuu onieHKH pe3yIbTaTHBHOCTH.

Kpurepuu onieHKH ypOBHSI TeOpeTHYeCKO# TT0rOTOBKU:

- BBICOKHH YpPOBEHb — OOYyYaromMHCS OCBOWJ TpakThdecku Bech 00BEM 3Hammii 100-80%,
IPETyCMOTPEHHBIX MPOTPaMMOM 32 KOHKPETHBIH TEPHOJT; CIICIHAIbHBIE TEPMHUHBI YIOTPeOseT
OCO3HAHHO H B TIOJTHOM COOTBETCTBHH C MX COACPIKaHUEM;

- CpelHM ypOBeHb — Yy oOydaromierocs oO0bEM YCBOSHHBIX 3HaHHWU coctaBisier 70-50%;
COYETaeT CIEUATFHYI0 TEPMUHOJIOTHIO C OBITOBOIA;



- HU3KHA YypOBeHb — oOyuaromuiics oBmamen wMeHee dYem 50% o0béma 3HAHUM,
MPEyCMOTPEHHBIX MPOrpaMMoi; peOEHOK, KaK MPaBHIIO, H30eraeT ynoTpeOATh ClelrualbHbIC

TEPMUHBI.
Kpurepun onieHKH ypoBHS NPAKTHYECKOMH MTOJrOTOBKH:
- BBICOKMH ypoBeHb — oOyuarommiicsi oBiagen Ha 100-80% yMeHMSIMM W HaBBIKaMH,

MPEeyCMOTPEHHBIMU TPOTPaMMON 3a KOHKPETHBIM mepuoj; paboTaeT ¢ 00OpyIOBaHUEM
CaMOCTOSITENIbHO, HE HCIBITHIBAET OCOOBIX TPYIHOCTEW; BBIIIOJIHSAET IMPAKTUUYECKHE 3aJaHUS C
3JIEMEHTaMU TBOPYECTBA;

- CpeIHMI ypOBEHb — y 00ydaromerocss 00bEM yCBOSHHBIX YMEHHUI M HaBBIKOB cocTaBisieT 70-
50%; paboTaet ¢ 000pyJOBaHHEM C MOMOIIBIO MIEAAarora; B OCHOBHOM, BBIMIOJIHAET 3aJlaHUS Ha
OCHOBE 00pa3sla;

- HU3KUH YPOBEHb - peOEHOK oBnaaen meree yeM 50%, npeaycMOTpEHHBIX YMEHUHN 1 HaBBIKOB;

- peOEHOK HCHBITHIBAET CEpbE3HbIC 3aTpyIHEHHsI Ipu paboTe ¢ o0opyaoBaHUEM; PEOEHOK B
COCTOSIHUM BBINOJHSATH JHIIb POCTEHIINE MPAKTUYECKUE 3aJaHus [1e1arora.

[Tpu oOyueHHH MO MporpaMMe YYalluecs MOCTOSIHHO CONPUKACAIOTCS CO Cepoil CTaHOBJICHHUS
JUYHOCTH 00yYaromuxcs (BbIOOp 1eNu, NOCTIKEHUE ycliexa, CTpeMIIeHUE HalTH MMOHUMAaHHE C
POBECHMKAMH, B3pOCIBIMU, YJIYYIIEHHE B3aUMOOTHOIIEHUH C POJIUTENSMH, W3KUBAHUE
MOJIPOCTKOBBIX KOMIUIEKCOB HEMOJHOLEHHOCTH). OCHOBHBIM MPUHIMI KOHTPOJSI — CpaBHEHUE
PE3yIABTATOB YYaILIETOCS C €r0 COOCTBEHHBIMH, MPEIBIIYIIMMA PE3YyIbTaTaMH OT TEMBI K TEMeE,
OT rojia K Toxy.

2.4. KOHTPOJILHO-0IIEHOYHbIE MAaTEePHUAJIbI

Cnenndukanus nerarornyecKux H3MepuTeIbHbIX MaTepPUAaIoB 10 nporpamme «O3aiaueHHas
XUMHS

Ha3nauenue IIMMoB — mipoBeleHHE TPOMEXKYTOYHOM aTTECTallMM OOYYAIOIIUXCS IO
JIOTIOJIHUTEIBHON 00111e00pa3oBaTesibHO oO1iepa3BuBatolieil nporpamme «O3agaueHHas XUMUS» B
dopme naumarHoctuueckoil pabotbl. Llens — ompeneneHue ypoBHS  (CTENEHH) JOCTHXKEHUS
IUTAHUPYEMBIX PE3YJIbTAaTOB OCBOEHMS JONOJHUTENBbHON 00111e00pa3oBaTebHON 00IIepa3BUBatOIIEH
nporpamme «O3aiadyeHHast XUMUSD».

CTpyKTypa IMarHOCTHYECKO# padoThI

Kaxiplif BapuaHT AMarHOCTHYECKONW pabOThl COCTOUT M3 JIBYX YacTed M BKIOYaeT 12 3agaHuil.
OpuHakoBele TIO (oOpMe TMPENCTaBICHHUS W YPOBHIO CIOXHOCTH 33JaHHUsS CTPYNIHPOBAHBI B
OTIpeIeIEHHBIX YacTAX paboThl.

Yacme [ conepxut 6 3amaHuii ¢ BeIOOpoM oTBeTa (0a30BOro YpOBHS CIIOXKHOCTH). MXx
oOo3HaueHue B padote: 1-5 u 1 3agaHue ¢ KpaTKUM OTBETOM (TIOBBILIEHHOTO YPOBHS ClI0KHOCTH). Ero
obo3HaueHue B padbore: 6.

Yacmb 2 copepxut 1 3amaHue C pa3BepHYTHIM OTBETOM (BBICOKOTO YpPOBHSI CIIOKHOCTH). Ero
o0o3HayeHue B padote: 12.

Bce 3anmanus B paboTe pacmojioKeHbl B MOpsIKEe HapacTtarouleil ciokHoctu. Jlons 3agaHuit
0a30BOT0, TMOBBIIIEHHOTO M BBICOKOTO YPOBHEH CIIOKHOCTH cocTaBuia B pabore 71%; 16%; u 14%
(COOTBETCTBEHHO).

Bpems BeinosHenus: 40 MUHYT

Kpurepun onenuBanus:

Yacte 1: 3amanue 1-5 onenuBaetcs B 1 0ami, 3aganue 6 oleHUBaeTcs B 2 Oajuia

Yacts 1: 3amanue 12 onenuBaercs B 3 6anna

KonunuectBo 3agannii KomauuecrBo 6anmoB
Yacts 1 6 7
Yacts 2 1 3
Bceero 7 10




O000meHHbIN MVIaH JHATHOCTHYECKOH padoThl 14 9 KiiaccoB

HpOBepﬂeMHe OJIEMCHTEI COACPKaHUA

YpoBeHb
CJI0HOCTHU
3a/1aHus

[IpumepHO
e  Bpewms
BBITOJIHEH
ust
3a/laHus

Makcumain
BbHBINA 0aII
3a
BBIITOJIHEH
ne
3aJaHus

Brrancnenue MOJ'IHpHOfI MaccChbl B€IIECTBA

1

BrIuncienne KojimyecTBa BeIIECTBA

Brruncnenne o6bemMa rasa npu H. y.

HwiNE

Pacuer uyucna vactuil (MOJEKys1, aTOMOB) IO €ro
Macce, 10 KOJMYECTBY BEIIECTBA WM MO 00BEMY.
Yucno ABoraapo

oalivpiiiesliivp]

Wwww

1
1
1

Briuncienne  mMaccoBoi
DJIEMEHTA B BEIIECTBE

JOJIN XUMHNYCCKOI'O

Omnpenenenne xapakrepa cpeibl pacTBOpa KHCIOT
U miegodyed ¢ [OMOIUBIO  HMHAMKATOPOB.
KauecTBeHHbIE peakuMu HAa HOHBI B PacCTBOpPE
(xsopun-, cynbdar-, KapOOHAT-MOHBI, HOH
amMoHus1). IlomyueHune razooOpa3HBIX BELIECTB.
KagecTBeHHble  peakuuu Ha  ra3000pasHble
BellleCTBA (KUCIOPOJ, BOIOPOJ, YIJIEKUCIHBINA ras,
aMMHMAK)

10

Boblunicnienue MaccoBoil 10 pacTBOPEHHOI'O
BEILIECTBA B pacTBOpe. BbruuciieHne konudecTna
BEIECTBa, Macchl WM o0beMa BellecTBa I10
KOJINYECTBY BEIIECTBA, MAacCe WM 00bEMY OJITHOTO
U3 peareHTOB UJIU MPOJYKTOB peaklIuu

15

Tema «Haxoxnenue popmyibl OPpraHu4ecKoro BemecTBa»

Tema «Haxoxnenue popMyIibt
OpPraHUYECKOTO BEIIECTBa (5 4acoB).

Oo01ee
KOJINYECTB
0 4acoB

Yacel
TEOPHUH

Yacer
MPaKTUKHU

NunuBunyans
HBIE
KOHCYJIbTALIUU

Haxoxnenue MOJIEKYJIIPHOU
(dbopMyInbl BemiecTBa MO MAacCOBBIM
JIOJISIM XUMHUUYECKHUX DJIEMEHTOB.

2 1

Haxoxnenue MOJIEKYJIIPHOU
(dbopMyIbl BellecTBa MO MPOIAYKTaM
CrOpaHHs U IUIOTHOCTH €ro NapoB IO
KaKoMy-JI10o razy.

3

NunuBuayanbHble KOHCYIbTAIIMH

Hroro




2.5. MeTonnyeckoe odecrneyeHne NporpaMmsl

Meronudeckoe obecriedeHre y4eOHO-BOCIUTATENILHOTO TIPOIlecca HOCUT HEMPEPHIBHBIM
XapakTep M BKIIOYACT MIMPOKHUKA HAOOp BHIOB, (OPM U METOJIOB COJACPIKAHUS JEATCIBHOCTH.
Kaxxnoe yueOHOE 3aHsATHE UMEET 11e11b, 3a/1a49H, ONIPEIEIICHHBIC METO/IbI M IPUEMBI O0YUCHUSI.

B mikonie MMeErOTCS Mpe3eHTAIuH, BHICOYPOKH, METOJIUYCCKUAC U JHIAKTHYCCKUE TTOCOOHS IS
MIPOBEJICHUS 3aHSATHH, IPOBEPKU U 3aKPEIUICHUS 3HAHUHN TI0 IPOTpaMMe.

[IporpamMa mpemycMaTpuBaeT NPUMEHEHHE pPa3IUYHBIX (OpM pPaOOTHI: TPYIIIOBOM,
WHAUNBUAYAIbHOM  (CO37JaHWE  TMPOEKTOB, IMOATOTOBKAa  COOOMICHWH W JIOKIAJIOB),
nuddepeHIMpoBaHHON (110 TPYIIaM) IIPH BBIMOTHEHUHN JIA0OPATOPHBIX M MPAKTHUUECKUX PaboT.
B 3aBucHMOCTH OT CIOCOOHOCTEH y4YaIlIUXCsl MOXKET MPUMEHATHCS UHIUBUAYATBHO- TPYIIIIOBast
dbopma 3aHsTHs, KOT/Ja IeJaror yaeinseT BHUMaHHE HECKOJIbKUM yUeHHKaM (KaK MPaBUIO TEM, Y
KOT'O 4TO-TO HE MOIYYaeTCs) B TO BpeMsi, KOTa IpyTrue paboTaroT CaMOCTOSITEIBHO.

@opMbl  3aHATHNA: MHAWBUAyaJIbHAs W TpynmoBas  pa0oTa; aHaIUM3  OIIMOOK;
caMocCTosiTeNIbHasE paboTa; COPEBHOBAHME; 3aueT; MEXIPEAMETHbIC 3aHATHS; NPAKTHUYECKUe
3aHATHSI, SKCIIEPUMEHTaJbHas padoTa; KOHKYpPChl 110 COCTaBICHMIO 3a7ad pPa3HOrO THIIA;
KOHKYPCHI 110 3aIUTE COCTABICHHBIX yYallUMHUCS 3a1a4.

CrtpykTypa 3aHATUNA. 3aHATUS B OCHOBHOM KOMOMHHPOBAHHOTO THIA, BKIIOYAIOT B ceOs
TEOPETUYECKYIO U MPaKTUUECKYI0 yacTH. OCOOEHHOCTBIO SBJISETCS MPOBEAECHUE J1a00paTOPHBIX
U TIPAKTUYECKUX paboT Ha 3aHATHUSX.

Mertonbl paboThl Ha 3aHATUU. MeTo/bI ¥ IPUEMbl OPraHNU3aLUU y4eOHO-BOCIUTATEIBHOTO
nporecca: OOBSICHEHHE, paccka3 M Oecela, OXUBJAIOIIME HHTEpEC M aKTUBU3UPYHOILUE
BHUMaHHE. VICIONb30BaHWE HArJSIIHBIX IMOCOOMA (TaOnui, PUCYHKOB, KapTHH, IUIAKATOB,
MoJielnel), 1eMOHCTPALlMOHHBINA TI0Ka3; yIpakKHEHUs; MpakTUYeckas padoTa; pelieHue TUIOBbIX
3aza4. M3ydyeHne marepuaia ¢ HOMOLIbIO MYJIbTUMEIUNHBIX cpeacTB. MIHnuBHUIyanpHas padboTa
C OTZEIbHBIMM OOYYaIOIIMMUCS MO BOIPOCAaM WHAMBHUIYANbHBIX, SKCIIEPUMEHTAIBHBIX PaloT.
Wcnpasnenue nHIUBUAYalnbHbIX omMOOK. Ilonck m aHanu3 uH@opmanuu, pabora ¢ KHUTOM.
Metonbl — YacTUYHO-TIOMCKOBBIM, MCCIEOBATENbCKUN, JTa00paTOPHBIM, WHIMBUIYaIbHOIO
o0y4eHMsI; COCTABJICHME pA3HONO THUINA 3aJad M KOMIUIEKTOBaHHME MX B alpboM it
WCIIOJIb30BAaHUsI HA ypOKaxX XMMHHM; COCTaBJIECHHE XUMHUYECKHX KPOCCBOPJOB; MPHUTOTOBIEHHE
pPacTBOPOB BEIIECTB ONPEJEICHHON KOHIIEHTPALMK JJIs MCHOJIb30BAaHUS MX Ha MPaKTHYECKHX
paboTax 1Mo XMMHH.

2.6. PaGouas nporpamma (npuioskenue 1)

2.6.1. Ilporpamma BOCIIUTAHUSA

BocnurarenbHplii  KOMIOHEHT TPOTPaMMbl  CIIOCOOCTBYET 0Oojiee  Pa3HOCTOPOHHEMY
PACKpBITHIO HWHIAMBUIYAIBHBIX CIOCOOHOCTENW pebOenka. Ha 3aHsATHAX B 0OBEIMHEHUH
«O3amaueHHas XUMHUS» pedsTa 3HAKOMSTCS CO CHOCOOAMHM HAXOXACHHS MOJEKYISIpHOU
dbopMyIbl BelIECTBA, y4yaTcsl HaxXOIUTh (GOPMYINbI U 3aKpEIUISIOT yYMEHHS Ha HaXO0XKJEHUE
dbopMyIel 0 TIpoAyKTaM cropaHusi. OCHOBHBIE HABBIKH IO PEIICHUIO0 PA3TUYHBIX THUIIOB 3aa4
OHM TIOJYy4YarOT B OCHOBHOM OOpa30BaHMHU, a 3aHUMAsICh B JJAHHOM TBOPYECKOM OOBEIMHEHUH,
OHH COBEPIIECHCTBYIOT CBOM 3HAHUS MOCPEICTBOM BBIMIOJIHEHUs OOPATHBIX 3a/1a4 U COCTaBISIOT
aBTOPCKHE 3a/1a4M, KOTOPbIE BIOCIEICTBUNA KOMIUIEKTYIOTCS B COOpPHHKH 3ajiau U UCIIOIb3YIOTCS
B OCHOBHOM 00Opa30BaHMH.

B pesynbrare y nmereill pacimmpsieTcsi IpOCTPAHCTBO 3HAHWM, MOSBISETCS MOTHBAIMS K
W3YYEHHIO JAHHOIO IpenMeTa (B MpOILEcCe 3aHATHI CO3AAETCA JIOCTATOYHOE KOJIMYECTBO
CUTyallMil yCHEenrHoCTH, 4To MoTuBHpyeT nereid). 3auartus B OO0 «O3amavueHHas XUMHUS»
CYIIIECTBEHHO BJIMSET Ha KAYECTBO YCIIEBAEMOCTH B OCHOBHOM 00Opa30BaHHM, MOBHIIIAS €T0, YTO



HanOoJsiee aKTyaJdbHO B HAcTosIIee Bpems (HeXBaTKa BpPEMEHHM Ha YPOKax, YMEHBIICHHE
KOJIMYECTBA YacOB, OTBEJIEHHBIX HA U3yueHUE IIpeaMeTa XUMUU - | dac B Henenmo). PesynpTatom
00y4YeHHSI SIBIISIOTCS BBITYCKH COOPHUKOB 33/1a4, COCTABICHHBIMHU JETbMHU, Y HUX BO3HHMKAET
YYBCTBO YBEPEHHOCTH, TOPJOCTH IEpe] CBEpCTHUKaMU W yuuTensiMu. Pabora B rpymmax
oOoraiaer OnbplT KOJUIEKTUBHOIO B3aUMOJICHCTBUS LIKOJIBHUKOB, YTO B CBOEH COBOKYIHOCTHU
naéT OOoNbIION BocUTATENbHBIN 3(PdexT. 3ansatus B Gopme pazHOOOpa3HBIX MacTEP-KIJIACCOB,
TBOPUYECKHUX MACTEPCKUX MU T.II. CIIOCOOCTBYET PA3BUTUIO Yy JIeTE€ll HABBIKOB OOUIEHMS U
COBMECTHOM JEATEIBbHOCTH, MPOSIBICHUIO HX JIMYHOCTHBIX KAauyecTB, Pa3BUTHIO Yy JeTeH
[I03HABATEJILHOTO UHTEpECa.

2.7. CHHCOK JIUTepaTypsbl
JIuteparypa nJis1 negarora:

1.  Axodo, P. UckyccTBo pemenus npodiem. M.: Mup, 2012,

2. Epwirun, J.I1., umkux, E.A. Metonuka pemenus 3aaad no xumuu. M.: [Ipocsemenue, 2009;
KonkypcHblii sk3ameH 1o XuMuu: PykoBonctBo s abutypuentoB. B 6 4. // mom pen. H.E.
Ky3pmenko. M.: U3n-s8o MI'Y, 2019;

3. Cemenos, N.H. 3amaun mo XuMHUH TOBBIIIICHHON CIIOKHOCTH I abuTypueHToB. B 4 4. JI.: U3x-
Bo JII'Y, 2000;

4, CyposueBa, P.II., CaBuukuit, C.H. 3aganus no XuUMUU JIs CaMOCTOSATEIBHON pabOThI
yuamuxcsa. M.: [Ipocsemenue, 2003;

5. Xwumwnueckue onmummnuaisl B mkoie. /Cocr. C.H. Iepuyarkun. M.: HITO «O6pa3oBanuey, 2017;

6. Xomuenko, I'.H., Xomuenko, N.I'. 3agaun no xumuu 1715 nmocTynawmux B By3sl. — M.: HoBas
Bomna, 2013;

7. [rpemmnep, .., XoxnoBa, A.M1. Meroauka pemnieHus: pacuyeTHbIX 3aaa4d 1mo xumuu: [locodue
st yautens. M.: IIpocsemenue, 2001.

JInteparypa niist o0y4yarommxcsi:

1. Epbirun, JI1., I'paGoBeiii, A.K.3agaun ¥ npuMepbl MO XUMHH C MEXIpPEAMETHBIM
coaepxanueM (cnermnpeamersl). M.: Beiciias mkona, 2001;

2. KonkypcHsblii sk3amen mo xumuu: PykoBojactBo nns abutypuentoB MI'Y. ITlox pen.
H.E.Ky3pmenko. M.: Uzn-so MI'Y, 2016;

3. Ky3smenko, H.E., Epemun, B.B., Ilonkos, B.A. XuMus nais LIKOJBHUKOB CTapIInX
KJIACCOB W MOCTYMaMuX B By3bl. M.: JIpoda, 2000;

4. Kymmnapes, A.A. Yuumcs pemarts 3anaun no xumuu. M.: lllkona-IIpecc, 2013;

S. Jluguna P.A., Monouko B.A.Xumus mist abutypuentoB. OT cpeHel MIKOJIBI K By3y. M.:
Xumus, 2000;

6. [Ty3akos, C.A., Ilonkos, B.A. Ilocobue no xumuu Jij1si NOCTyNarOMKX B By3bl. Bonpocsl,
ynpaxkHeHus1, 3agaun. O0pa3ibl SK3aMeHAIMOHHBIX OmiieToB. M.: Beicmas mikomna, 2000;

7. Cemenos, M.H. 3agaun mo XuMu# TOBBIIEHHON CIOXXHOCTH I aOUTYpueHTOB. B 4 4.
JI.: U3n-Bo JIT'Y, 2019;

8. Xomuenko, ['.I1., Xomuenko, W.I'. COopHHK 3aa4 10 XUMHH JJIs1 TOCTYNAIOIINX B BY3bI:
VYuebHoe mocobdue. 4-¢ uzn. M.: HoBas Bonna, 2002;

9. Xomuenko, ['.I1. Xumus g nocrynaromux B By3bl. M.: Beicias mkosna, 2000.

Jluteparypa ais poauresiei:

1. Ky3ssmenko, H.E., Epemun, B.B., IlonkoB, B.A. Xumus ajid HIKOJIBHUKOB CTaplIUX
KJIACCOB W MOCTYIAMKX B By3bl. M.: JIpoda, 2017,
2. Kymmnapes, A.A. Yuumcs pemats 3aaaun no xumuu. M.: llkona-IIpecc, 2000;



3. Jlunun, P.A., Monouko, B.A. Xumus s abutypuentoB. OT cpenHeil MKOIbI K By3y. M.:
Xumus, 2019;

4. Moscym3ane, O.M., A0G6GacoBa, ['.A., 3axapoukwna, T.I'. Xumus B Bompocax c
ucroyib3oBanueM OBM. M.: Briciras mkoia, 2016;

Hudpossie o0pa3oBaTesibHbIE peCypPChl
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/.

KowMmacxk 1-1u ¢ k u: [{ludbposas 6aza Buaeo «Xumus. CereBast Bepcusi». MHCTUTYT HOBBIX
texnonoruil. 2006; Buptyanpnas mkona Kupunna u Medonus. «Ypoku xumun Kupmiia u Medoaus
89 xmacc, 10-11 xmaccy. OOO «Kupumn u Medoamit». 2002; «Otkpbitas xumus». 00O
«®usuxkon». 2005; Bam penerutop «Xumua 7-11 kmacen. OOO  «PaBHoBecue». 2004;
Ob6pazoBarenbHast KoyuteKius. Xumusi 1 BceX — XXI: XuMuueckue OmbIThl CO B3phIBAMH U 0€3».
000 «IC-ITabmummary. 2006; Xumusa. MynsTuMeanitHoe yaeOHOoe mocodue HoBoro obpasma. 8—9
KJacc. DnekTpoHHas 6ubnuoreka. «[Ipocsemenuey. 2002.
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KasennapHo - TeMaTu4eckoe NJIaHNPOBaHHe
nporpammbl «O3agadeHHass XMMUsD» Bo3pact 14 jer.
neaaror J0NMOJHUTEILHOro oopazoBanust MaprbesaHoa C.A.

rpynna 1 roga o0y4enus

[Tpunoxenue 1

Ne Ne TeMBI HaumeHoBaHue pa3jiesia, TeMbI Jdara Yacobl Conep:xxanue 1esiTeJIbHOCTH
3aHA TeopeTnueckas yacthb 3auaTusa | [IpakTHyeckas 4acTh 3aHATHSA
THS KounvecTBO ®opma KosmnuecTBo dopma
4yacoB OpraHu3anuu 4acoB OpraHu3anuu
eI TeJIbHOCTH AeATeJIbHOCTH
1. 1 Broanoe 3anstue. Th 1 1 2PYNnosas
2. 2 BrelunciieHne  MaccoBOW  JIOJIH 1 1 epynnogas
PacCTBOPEHHOTO BEIIECTBA U MAaCCHI
BEII[ECTBA B PAaCTBOPE.
3. 2 Bpruucnenue  maccoBodt  gonu 1 1 2pynnosas
pPacTBOPEHHOTO BEIIECTBA U MacCChl
BEIIECTBA B PaCTBOPE.
4, 2 Pacuetsl, cBsizaHHBIE C MOJISIPHOU 1 1 2pynnosas
KOHIIEHTpaLueun
S. 2 Pacuetsl, cBsizaHHBIE C MOJISIPHOU 1 1 2pynnosas
KOHIIEHTpaLueun
6. 2 PacueTsi, cBsi3aHHBIE C MOJIAPHOM 1 1 2pynnosas
KOHLIEHTpauuen
7. 2 [lepexom  oTr  omHOro  BHUIA 1 1 2pynnosas
KOHIIEHTPAIIUU K APYTOMY
8. 2 [lepexom  oTr  omHOro  BHUIA 1 1 2pynnosas
KOHIIEHTPAIIUU K APYTOMY
0. 2 [lepexom  oTr  omHOro  BHUIA 1 1 2pynnosas
KOHIIEHTPAIIUU K APYTOMY
10. 2 [Tepexon oT OJTHOT'O BHIA 1 1 2pYNnosas




KOHIEHTPAIUU K APYTOMY

11. Pacuer oTHOCHTENBHON MOJSPHOU 2pynnosas
MaccChl COETMHEHUS
12. Pacuer oTHOCHUTENBHOW MOJSPHOU 2pynnosas
MaccChl COETMHEHUS
13. Brruncienue OTHOCHUTEIIbHOU 2pynnosas
MAaccChl DJIEMEHTOB B BEIIIECTBE
14. OrnpeznerieHne  MaccoBOM A0 epynnosas
XUMHUYECKOT0 AIIEMEHTa B
BEIIECTBE
15. Pacyer wmaccel ameMeHTa 1O epynnoeas
N3BECTHOM Macce BEIEeCTBa,
COJICPIKaIEero IaHHBIN 2JIEMEHT
16. Brruncnenre macchl BellecTBa IO epynnoeas
Macce 3JIEMEHTa B HEM
17. WuauBuayaibHble KOHCYIbTAUN 2pynnoeas
18. Brruncnenue KOJIMYECTBA epynnoeas
BEIIECTBA 10 €r0 Macce
19. Pacyer Maccel TO H3BECTHOMY epynnoeas
KOJIMUECTBY BEIECTBA
20. WHauBuayanbHble KOHCYIbTAIIMH 2pynnoeas
21. Pacuet npocreitmeit popmysl epynnoeas
BEIIIECTBA 110 MACCOBBIM JIOJISIM
9JIEMEHTOB B COEIMHEHUH
22, Pacuer npocreitmeit popmysl epynnoeas
BEIIECTBA IT0 MACCOBBIM JIOJISIM
AJIEMEHTOB B COSTMHEHHUH
23. NHnuBuyanpHbIe KOHCYIBTAIIUN 2pYNnosas
24. Pacuer yncna gactui (MoneKyII, 2pynnosas
aTOMOB) TI0 €ro Macce, 1o
KOJIMYECTBY BEIECTBA WJIU TTO
o6bemy. Yuciao ABoraapo
25. Pacuer uncina yactun (Mosieky, 2PYnnosas




aTOMOB) T10 €ro Macce, Mo
KOJIMYECTBY BEIIECTBA WJIU T10
o6beMy. Yuciao ABoraapo

26.

NunuBuayanbHble KOHCYIbTAIUN
Th. OnpeneneHue OTHOCUTEIBHOM
IUIOTHOCTH ra3a

epynnoeasi

217.

Th. OnpeneneHue OTHOCUTEIbHOM
IUIOTHOCTH ra3a

epynnogas

28.

Boruucnenue oTHOCUTEIBHOM
MOJIEKYJIIPHOM MaccChl 110 €r0
OTHOCHUTEJIbHOM IIIOTHOCTH

cpynnoeas

29.

Ornpenenenne Maccol
ra3000pa3HOro BEIIECTBA 110 €T
00beMy ITPH HOPMaJIbHBIX
ycnoBusX. MOJISIpHBIH 00beM
ra3oB

epynnoeas

30.

Breruucnenue o0beMa
ra3000pa3HOro BEIIECTBA 10 €r0
Macce, Mo KOJIMYEeCTBY BEIIECTBA

2pynnoeas

31.

Onpenenenue GopMyIibl BelIECTBA
10 MaCCOBBIM JIOJISIM DJIEMEHTOB H
OTHOCHTEJIbHOM IJIOTHOCTH ra3a

2pynnoeas

32.

Ornpenenenne GopMyIibl BEHIECTBA
M0 MaCCOBBIM JIOJISIM DJIEMEHTOB U
OTHOCUTEIIbHOW MJIOTHOCTH ra3a

epynnoeas

33.

Onpenenenue GopMyIIbl BelIECTBA
10 MaCCOBBIM JIOJISIM DJIEMEHTOB U
OTHOCHUTEJIbHOM TUIOTHOCTH ra3a

epynnoeas

34.

Hrorosoe 3ausartue

2pynnoeas

Bcero

34

25




KanennapHo - TeMaTHYeCKOe MJIAHHPOBAHHE

nporpammbl «O3agadeHHas XuMus» Bo3pacTt 15 ser
neaaror A0NOJHUTEILHOro oopaszoBanuss MaprbesinoBa C.A.
rpynmna 2 roaa o0y4eHust

3aHA
THHA

Ne TeMBI

HaumeHoBaHue pa3jiesia, TeMbI

Jdara

Yacobl

Conep:xxkaHue 1esITeJIbHOCTH

TeopeaneCKaﬂ 4acTb 3aHATUSA

HpaKTI/I‘IGCKaH 4acCTb 3aHATUSA

KoanuyecTBo
4acoB

®opma
OpPraHu3auuu
AeSITeJIbHOCTH

KoanuectBo
9JacoB

®opma
OpraHu3anum
AeATeIbHOCTH

BBoaHoe 3austue. Th

2pynnoeas

Berancnenne maccel (KOJIM4ecTBa
BEIIIECTBA) 00pa3yromuxcs
BEILIECTB MO Macce (KOJIMYECTBY
BELIECTBA) BCTYIIMBIINX B
PEaKIIMIO BELIECTB

cpynnoeas

Brruucnenne maccbl (KOaudecTBa
BEIIIECTBA) 00pa3yroImuxcs
BEUIECTB IO Macce (KOJIUYECTBY
BEIIIECTBA) BCTYIUBIINX B
PEaKIMIO BENIECTB

epynnoeas

Borunicnenue oObema Tra3oB 1O
U3BECTHOM Macce (KOJMYECTBY
BEIIECTBA) OJJTHOTO M3 BCTYNHBIINUX
B PEAKLMIO WM TOJYYUBIIMXCS B
pe3yJbTaTe ee BEIeCcTB

epynnoeas

WuauBuayaibHbIe KOHCYIBTAIUN

epynnoeas

Pacuer 00BEMHBIX OTHOIIECHUNA
ra3oB o XUMHUYECKUM
YpaBHEHUSM

epynnoeas

OTHOIIEHUN
XUMHUYECKUM

Pacuer o00BEMHBIX
ra3oB 1o

epynnoeas




YpaBHEHUSIM

Pacuersl 10 TEPMOXMMHYECKUM
YpaBHEHUSIM

epynnoeasi

Pacuetn o XUMUYECCKUM
ypaBHEHUSIM, €CIM  OAHO W3
pearupyromux BELIECTB JaHO B
HN30BITKE

epynnoeasi

10.

Pacuetn o XUMUYECKUM
YpPaBHEHUSAM, €CIM  OJHO W3
pearupyrommux BEIIECTB JAaHO B
HU30BITKE

epynnoeasi

11.

Pacuersl 1o XAMUYECKAM
YpaBHEHHSIM, €CIIM  OJHO W3
pearupymomux BeEHIeCTB JaHO B
HU30BITKE

epynnoeas

12.

MuauBunyanbHble KOHCYJIbTAIUU

epynnoeas

13.

Ompeznenenne  MacCcoBOW  WJH
00BEMHOM JTONIM BBIXOJAA MPOJYKTa
OT TEOPETUIECCKH BO3MOYKHOTO

epynnoeas

14.

OnpeneneHne  MaccoBOW  WJHM
00BEMHOM 10NN BBIXOZA MPOIYKTa
OT TEOPETUYECKH BO3MOYKHOTO

2pynnoeas

15.

I/IHI[I/IBI/II[yaJ'IBHI)IG KOHCYJIbTallun

2pynnoeas

16.

Brruncnenne maccel win o0bema
MPOAYKTa PEAKIMU IO HU3BECTHOMN
Macce WIH O0BEMY HCXOJHOTO
BEII[ECTBA, COAECPKANIETO TPUMECH

2pynnoeas

17.

Breruncnenne Maccel wim oobema
MPOAYKTa PEAKIMU IO HU3BECTHOMN
Macce WIH O0BEMY HCXOJHOTO
BEII[ECTBA, COAECPKANIETO TPUMECH

epynnoeas

18.

Haxoxaenne macchl (KOTUYECTBA,
00beMa) MPOAYKTa PEaKIUH 10

epynnoeas




HCXOJTHOMY BEIIIECTBY,
HAXOJSAIIEMYCsI B pACTBOPE

19.

Haxoxxnenne macchl (KOJIHYECTBA,
0o0beMa) MpoAYyKTa pEaKkluu 0
UCXOJTHOMY BEIIIECTRY,
HAXOJSAIIEMYCsI B pACTBOPE

epynnogas

20.

NHnuBuyanbHbIe KOHCYIbTAIIUN

2pynnoeas

21.

OxucnauTenpHo-
BOCCTaHOBUTEIILHBIC PEAKIIUH.
PaccranoBka ko3¢ punmeHToB
METOJIOM 3JICKTPOHHOTO OajlaHca

epynnoeasi

22,

OxucauTenpHo-
BOCCTaHOBHTEIILHBIC PEAKIIUH.
PaccranoBka ko3 punmeHToB
METOJIOM 3JICKTPOHHOTO OajlaHca

epynnoeas

23.

OxucauTenpHo-
BOCCTAHOBUTENIbHBIE PEAKIINH.
PaccranoBka k03 puireHToB
METOJIOM MOJIYpPEaKLIUM

epynnoeas

24,

OxucnauTensHo-
BOCCTaHOBUTEIIbHBIC PEAKIINH.
PaccranoBka ko3¢ punueHToB
METOJIOM TOJTYpEaKIIUH

2pynnoeas

25.

w

WuauBuayanbHble KOHCYIbTAIINH

2pynnosas

26.

Haxosxnenne Macchbl (KoJimaecTBa
BEIIIECTBA, 00bEMa) IO IIETIOYUKE
IIPEBPAICHUI

epynnoeas

27.

Haxoxknenne Maccel (KonuuecTBa
BEIECTBA, 00bEMa) IO IIEMOYKE
IIPEBpAILCHUI

epynnoeas

28.

Haxosxnenne Macchbl (KoJiMuecTBa
BEIIIECTBA, 00bEMa) IO IIETTOYKE
MIPEBPAILLICHHI

epynnogas




29.

Pemrenne 3aJa4 Ha Ka4Y€CTBCHHOC
OMnpeaACIICHUEC KATUOHOB 1 aHNMOHOB
HCOPTraHNYCCKUX BECIICCTB

2pynnoeas

30.

Pemenue 3a1au Ha KaueCTBEHHOE
onpezeeHue KaTHOHOB U aHUOHOB
H€OpI‘aHI/I‘IeCKI/IX BCIICCTB

epynnoeas

31.

Pemrenne 3aa4 Ha Ka4Y€CTBCHHOC
OmnpeaACIICHNEC KATUOHOB 1 aHNMOHOB
HCOPTraHNYCCKUX BECIICCTB

epynnogas

32.

Pemenne 3a/1ay Ha KaueCTBEHHOE
omnpezeeHue KaTHOHOB U aHUOHOB
H€0pFaHI/I‘I€CKI/IX BCIIICCTB

epynnoeas

33.

Pemenue 3a1au Ha Ka4eCTBEHHOE
OmnpeaACIICHNEC KAaTUOHOB 1 aHWMOHOB
HCOPIraHNMYCCKUX BCIICCTB

cpynnoeasi

34.

Pemenne 3a/1au Ha KaueCTBEHHOE
OIpEEIICHUE KATUOHOB U aHUOHOB
HeopraHI/I‘IGCKI/IX BCIICCTB

epynnoeas

Bcero

34

11

23




KanennapHo - TeMaTHYeCKOe MJIAHHPOBAHHE

nporpammbl «O3agadeHHas XuMus» Bo3pacTt 16 ser
neaaror A0NOJHUTEILHOro oopaszoBanuss MaprbesinoBa C.A.
rpynna 3 rojaa ody4eHust

3aHA
THHA

Ne TeMBI

HaumeHoBaHue pa3jiesia, TeMbI

Jdara

Yacobl

Conep:xxkaHue 1esITeJIbHOCTH

TeopeaneCKaﬂ 4acTb 3aHATUSA

HpaKTI/I‘IGCKaH 4acCTb 3aHATUSA

KoaunuyecTBo
4acoB

®opma
OpPraHu3auuu
AeSITeJIbHOCTH

KoanuectBo
9JacoB

®opma
OpraHu3anum
AeATeIbHOCTH

BBoaHoe 3austue. Th

2pynnoeas

Haxoxnenue MOJIEKYJISIPHOM
(GbopMyJIbl BEIIECTBA 110 MAaCCOBBIM
JOJISIM BXOIAIINX B HETO
XUMHYECKHX DJIEMEHTOB

cpynnoeas

Haxoxnenue MOJIEKYJISIPHOM
(GbopMyJsIBl BEIIECTBA 10 MAacCOBBIM
JOJNSM  BXOJALIMX B HETO
XUMHYECKHUX AJIEMEHTOB

2pynnosas

Haxoxnenne MOJIEKYJIIPHON
bopMyIbI ra3zoo0pa3Horo
BeliecTBa Mo Macce (00bemy,
KOJINYECTBY BEILECTBA) MPOJYKTOB
CTOpaHusl W TUIOTHOCTH €T0 IMapoB
110 KaKOMY-JIM0O0 APYroMy razy

epynnoeas

Haxoxnenne MOJIEKYJISIPHOM
bopMyIBI ra3zo00pa3Horo
BeliecTBa 1Mo Macce (00bemy,
KOJINYECTBY BEILECTBA) MPOJYKTOB
CTOpaHusl W TUIOTHOCTH €T0 IMapoB
110 KaKOMY-JIM0O APYroMy razy

epynnoeas

NunuBuayanpHast KOHCYJIbTAIUS

2pynnosas




Haxoxnmenne Maccel  (oObema) 2pynnosas
OpOAYKTa peakluu T0  Macce
(06BeEMmMY) HCXOJTHOTO
OpPTraHU4ecKOro BEIIIECTBA,
COJIeprKallero IpUMecH (Ha
npuMepe  aJKaHOB,  aJKEHOB,
AJIKaIM€HOB, AIKUHOB)
8. Haxoxnaenne wMaccel  (00bema) 2pynnosas
OPOAYyKTa peakuud 0 Macce
(06BeEMmYy) HCXOJIHOTO
OpPraHUYECKOTO BEIIECTBA,
COAEPKAIIETO MIPUMECH (Ha
npuMepe  alKaHOB,  alIKEHOB,
AJIKa/IN€HOB, AJIKUHOB)
9. Haxoxnenne Maccel  (oObema) epynnosgas
OPOAYKTa pEakluu IO Macce
(00bemy) HCXOJTHOTO
OpPTraHUYeCcKOTO BEIIIECTBA,
COJIepXKaIIero puMecu (Ha
npuMepe  aJKaHOB,  aJIKEHOB,
AJKaIMeHOB, AIKMHOB)
10. Pemenne 3amady  Ha  BBIXOJ epynnoeas
MPOYKTa
11. Pemenne 3agau  Ha  BBIXOJ 2pYnnosas
MPOIYKTa
12. Pemenne 3amau  Ha  W3OBITOK 2pynnosas
OJIHOTO U3 BEIIECTB
13. Pemenne 3amau  Ha  M3OBITOK 2pynnosas
OJIHOTO U3 BEIIECTB
14, Pemenne 3amau  Ha  U30BITOK 2pynnosasi
OJTHOTO U3 BEIIECTB
15. OcymiecTBieHne LETIOYKHU I'pynnosas

MIPEBPAILICHUI, PENICHUE M0 Hel




SKCTIIEPUMEHTAIbHBIX  3amau™ (Ha
IpUMEpPE YIIIEBOIOPOIOB)

16.

OcyuecTBieHue LENOYKU
[IPEBPAILCHNM, pEelIeHUuEe II0 HeH
SKCIIEPUMEHTAIBHBIX  3amad™ (Ha
IpUMEpPE YIIIEBOIOPOIOB)

I'pynnosas

17.

OcyuecTBieHue LENOYKU
IIPEBPAILCHNM, pEelIeHUue II0 HeH
SKCTIEPUMEHTAIBHBIX  3amau™ (Ha
IpUMEpPE YTIIEBOIOPOIOB)

epynnogas

18.

OcyuiecTBieHue LEMOYKH
IIPEBPAILCHNM, pEelIeHUue II0 HeH
SKCIIEPUMEHTAIBHBIX  3amau™ (Ha
npuMepe  KHCIOPOJCOAEPIKAIIX
OpPraHMYECKUX BEIIECTB)

cpynnoeasi

19.

OcymiecTBieHne LETIOYKHU
[IPEBPAILCHN, pelIeHue II0 Hel
AKCIEPUMEHTAJIbHBIX  3aj1ad™ (Ha
IpUMepe  KUCIOPOACOAEPKAIINX
OpraHMYECKUX BEIIECTB)

epynnoeas

20.

OcymiecTBieHne LETIOYKHU
MPEBPAILCHUI, PENIEHUE IO HeHl
SKCIIEPUMEHTANBHBIX  3a1ady™ (Ha
npuMepe  KUCIOPOACOICPKAIIUX
OpPTaHNYECKHUX BEIIECTB)

2pynnoeas

21.

OcymiecTBiieHHE LIETTOYKH
[IPEBPALLECHN, CBA3BIBAIOIIECH
OpraHNYECKHE U HEOPTaHNYECKHE
BelllecTBa. Pemienue no Hen
JKCHEPUMEHTAIBHBIX 3a7a4

epynnoeas

22,

OcyniecTBiieHUE ETTOYKU
[IPEBPAILCHN, pEelIeHUue II0 HeH
OKCTIICPUMEHTAIBHBIX  3amaud™ (Ha

epynnoeas




npumepe a30TCOICPIKAITIX
BEIIIECTB)

23.

OcyuecTBieHue LENOYKU
[IPEBPAILCHNM, pEelIeHUuEe II0 HeH
SKCIIEPUMEHTAIBHBIX  3amau™ (Ha
npumepe a30TCOoJIEPIKAIIUX
BEIIECTB)

epynnogas

24,

SN

MNuauBuayanbHas KOHCYJIbTALMS

2pynnoeasi

25.

PaccranoBka ko3¢ GHUIIEHTOB B
OKHUCJIUTEITLHO-
BOCCTAaHOBUTEJIBHBIX PEAKIHUAX C
y4acTUEM OPTaHUYCCKUX BEIIECTB
METOJIJaMH JIEKTPOHHOTO OanaHca
Y MOJypEAKIMI

cpynnoeas

26.

PaccranoBka ko3¢ GHIEHTOB B
OKHCITUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIUAX C
y4acTHEM OPTaHUYECKUX BEIIECTB
METOJJaMH JIEKTPOHHOTO OanaHca
Y NIOJIypEaKIUI

cpynnoeasi

27,

PaccranoBka k03¢ (pUIIMEHTOB B
OKHCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUIX C
y4acTHEM OPTaHUYECKUX BEIIECTB
METO/IaMH JIEKTPOHHOT 0 OanaHca
Y NIOJIYpEAKIUI

2pynnoeas

28.

Onpeznenenne opraHuvIecKux
BEIIIECTB C TOMOIIBIO
Ka4eCTBEHHBIX PEAKINi (aJIKaHBbl,
HeTIpeeNIbHbBIE YTIIEBOJOPO/IBI,
OJTHOATOMHBIE TIpeIeTIbHbIE
CIIMPTHI, MHOTOATOMHBIE CITUPTHI,
(eHoIbI, anbIerupl, KapOOHOBBIE

epynnoeas




KHCJIOTHI (0OCOOCHHOCTH
MYypaBbUHOM KUCIIOTHI), OSNKH,
JKUPBI, YTIECBOJIBI)

29.

Onpenenenne opraHMuecKux
BEIIECTB C MOMOIIBIO
Ka4eCTBEHHBIX PEAKINi (aJIKaHBbI,
HeNnpeeNbHbIE YTIIEBOAOPOIBL,
OJTHOATOMHBIE TIPECIbHBIE
CHUPTHI, MHOTOATOMHBIE CIIUPTHI,
(beHOoIbI, anbIeruasl, KapOOHOBBIE
KHCJIOTHI (0COOCHHOCTH
MYpaBbUHOM KUCIIOTHI), OCTIKH,
JKUPBI, YTIIEBOJIbI)

epynnoeas

30.

OrnpezenieHne OpraHuyecKux
BEIIECTB C MOMOIIBIO
KAueCTBCHHBIX PeaKInii (ATKaHBI,
HENpeeIbHbIE YTIIEBOAOPOIBL,
OJIHOATOMHBIE TIpE/IeTbHBIC
CIUPTHI, MHOTOATOMHBIE CTIUPTHI,
(EHOJTBI, AJTbICTH/IBI, KAPOOHOBEIC
KHUCTIOTHI (0COOEHHOCTh
MYypaBbUHOM KUCIIOTHI), OCTTKH,
JKUPBI, YTIIEBOJIbI)

epynnoeas

31.

Ornpenenienre OpraHnuecKux
BEIIIECTB C MOMOILBIO
KaueCTBCHHBIX peaKInii (AJTKaHBbI,
HeTpe/ebHbIe YIIEBOA0POIbI,
OJTHOATOMHBIE TIPEICITbHBIE
CIUPTHI, MHOTOATOMHBIE CIIUPTHI,
(eHOIBI, aTbIeTH b, KApOOHOBBIE
KHUCTIOTHI (0COOEHHOCTh
MYypaBbUHOM KUCIIOTHI), OCTTKH,
JKUPBI, YTIIEBO/IbI)

epynnoeas




32. Pemenune skcriepuMeHTaTbHBIX 1 1 2pynnosas
3a71a4 [0 OPraHUYECKON XUMUU
33. Pemenue skciepuMeHTATbHBIX 1 1 2pynnosas
3a7a4 [0 OPraHUYeCKON XUMUU
34. NHnuBuyanbHas KOHCYJIBTAIHS 1 1 2PYNnosas
Bcero 34 11 23




KanenaapHo - TeMaTu4eckoe NJaHNpPOBaHHe
nporpammbl «O3agadeHHas XuMus» Bo3pact 17 jer
neaaror A0NOJHUTEIbHOro oopa3zoBanus MaprbesinoBa C.A.

rpynna 4 roga o0y4eHusi

3aHA
THHA

Ne TeMBI

HaumeHoBaHue pa3jiesia, TeMbI

Jdara

Yacobl

Conep:xxkaHue 1esITeJIbHOCTH

TeopeaneCKaﬂ 4acTb 3aHATUSA

HpaKTI/I‘IGCKaH 4acCTb 3aHATUSA

KounvecTBO dopma
4acos OpPraHu3aunu
eI TeJIbHOCTH

KosaunyecTBo dopma
4acoB OpraHu3anuu
AeATeJIbHOCTH

BBoaHoe 3austue. Th

1 2PYNnosas

N

-

Bsoanoe 3anstue. Th

-

1 2pynnoeas

Hanmcanue 351eKTpOHHBIX 1
rpaduueckux Gopmysa aTOMOB U
MOHOB 3JIEMEHTOB

1 2pynnosas

Hanmcanue 351eKTpOHHBIX U
rpadudeckux Gopmya aToMOB U
MOHOB JIEMEHTOB

1 2pYnnosas

Pacuetsl CKOPOCTH pCaKlnu I10
N3MCHCHHUAM KOHHCHTpaIII/II\/JI
BCIICCTB, NaBJICHUS, TCMIICPATYPHI

1 epynnosas

Pacuetsl ckopocTH peaknuu 1o
WU3MEHEHUSM KOHLEHTpalun
BEIIECTB, JaBJICHUS, TEMIIEPATYPHI

1 2pYnnosas

OrnpenenieHne KOHCTAHTHI
paBHOBECHUS

1 2pynnosas

Pemienue 3agau Ha cMenieHue
XUMHUYECKOTO PAaBHOBECHSI TIPH
M3MEHEHUU TEMIIEPaTyphl,
JTaBJICHUS, KOHIIEHTPaIHiA
BEILECTB, JEHCTBUU KaTaJIUu3aTopa.
BrinosiHeHNE SKCIEPUMEHTAIBHOM

1 2pynnosasi




paboThI

Pemenne 3amad Ha cMeleHue
XUMHUYECKOT'O0 PAaBHOBECHSI TIPH
W3MEHEHUU TEMIIEPaTyphl,
JIaBJICHU s, KOHLICHTpaIIUK
BEILIECTB, AECMCTBUU KaTaJIU3aTopa.
BrinosiHeHnE SKCIEPUMEHTAIBHOM
paboThl

epynnoeasi

10.

w

3&,[[3‘11/1 Ha CMCIIMBAHUC paCTBOPOB

2pynnoeas

11.

SN

3ajauu Ha CMEIIMBaHKE PACTBOPOB

|

epynnoeas

12.

Ilepexon ot onHOrO BUAA
KOHLICHTpAaLU K IPyromy.
BeinonHenue 3kcnepuMeHTalIbHON
paboThl

cpynnoeas

13.

[Tepexon ot oHOTO BUA
KOHIIEHTpAaLUi K IPyromy.
BrinosiHeHNE SKCIEPUMEHTAIBHOMN
paboThI

cpynnoeasi

14.

Pemenne 3amay Ha THITTYHEIC
TEXHOJOTHYECKHE MTPUEMbI
MPOMBIIIUICHHOTO MOJTyYeHUS
BeleCcTB (Ha MpUMEpE CUHTE3a
aMMHaKa, METaHoJIa, TPOU3BOJCTBA
CEPHOU KUCIIOTHI)

epynnoeas

15.

Pemenue 3a1a4 Ha TUIINYHBIC
TEXHOJIOTHYECKHUE MTPHUEMBI
MMPOMBIINIJICHHOT'O IMMOJIYYCHUA
BeIIeCcTB (Ha MpUMEpe CUHTEe3a
aMMHaKa, MeTaHoJIa, TPOMU3BOICTBA
CEPHOU KUCIIOTHI)

epynnogas

16.

Pemenne 3a1a4 Ha TUITMYHBIC
TCXHOJIOTUYCCKUC ITPUCMBI
MMPOMBIINIJICHHOT'O IMMOJIYYCHUA

epynnoeas




BEIECTB (Ha MPUMEPE CHHTE3a
aMMHaKa, MeTaHoJIa, TPOU3BOICTBA
CEPHOM KUCIIOTHI)

17.

Pemenne 3amau Ha TUIIMYHEIC
TEXHOJIOTHYECKUE TIPHEMBI
MPOMBIIIJICHHOTO TTOJTy4eHUS
BEIECTB (Ha IPUMEPE CHHTE3a
aMMHaKa, METaHoJIa, TPOU3BOJCTBA
CEPHOM KUCIIOTHI)

epynnoeasi

18.

Pemenne 3ana4 Ha OCHOBHBIE
CBOICTBa METAJJIOB. Bhinonxnenue
HKCIIEPUMEHTAIbHON PabOThI

epynnoeas

19.

Pemenue 3amay Ha OCHOBHEBIE
CBOMCTBA MeTAJUIOB. BEITTOIHEHNE
SKCTIIEPUMEHTAIBHON PabOThI

cpynnoeas

20.

Pemrenue 3aga4 Ha OCHOBHEBIC
CBOMCTBA MeTaJUIOB. BEITosIHEHNE
HKCIIEPUMEHTAIbHON PabOThI

epynnoeas

21,

DneKTpoaun3

2pynnosas

22,

(o3}

DneKTpoaun3

-

-

2pynnosas

23.

Pemrenue 3aga4 Ha OCHOBHEIE
CBOMCTBA HEOPTaHUUECKUX
BemecTB. BeimoaHeHme
SKCIIEPUMEHTAILHON pabOTHI.

epynnoeas

24,

Pemenue 3aga4 Ha OCHOBHEIE
CBOMCTBA HEOPTaHUUECKUX
BemecTB. BeImoaHeHe
DKCIIEPUMEHTAJIbHOU PabOTEHI.

epynnoeas

25.

Pemenue 3aga4 Ha OCHOBHEIE
CBOMCTBA HEOPTaHUUECKUX
BemecTB. BeImoaHeHe
DKCIIEPUMEHTAJIbHOU PabOTEHI.

epynnoeas

26.

Penrenue 3amad Ha OCHOBHEIE

2pynnosas




CBOICTBA HEOPTaHUYECKUX
BemiecTB. BeimoaHeHne
AKCIIEPUMEHTAIBHON PaOOTHI.

27. KomOunupoBannblie 3a/1a4u 10 1 1 2pynnosas
HEOPraHWYECKOM M OpraHuyeCcKoi
XUMUHI

28. KoMOuHHMpOBaHHBIE 3a]1a4H 110 1 1 2pynnosas
HEOPraHWYECKOU U OpraHu4eCcKOn
XUMHH

29. KomOunupoBanHbie 3a/1a4u 110 1 1 2pynnosas
HEOPraHWYECKOM M OpraHuyeCcKoi
XUMHH

30. IToaroroska k EI'D. TectoBbie 1 1 2pynnosasi
3aJaHHs

31. IToaroroska k EI'D. TectoBbIe 1 1 2pynnosasi
3aJaHHs

32. [Toxaroroska k EI'D. TectoBbie 1 1 2pynnosas
3a/laHus

33. [Toxaroroska k EI'D. TectoBbie 1 1 2pynnosas
3a/laHus

34, WHauBuayanbHast KOHCYJIbTalUs 1 1 2pynnoeas

Bcero 34 11 23




