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HOACHUTEJIbBHASA 3AIITMCKA
Pabouass mporpamma kypca «Pemienuwe 3amad mo Xumum» s oOydarommxcs 10 kimaccos
pa3zpaborana Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B
Poccuiickoit ®@enepanumn», TpeOOBaHUNH K pe3yiabTaTaM OCBOCHHUs (enepaabHOi 00pazoBaTeIbHOM
nmporpaMMmbl  cpeanero obmero obpazoanus (DPOIlI COO), mnpencraBneHHsix B DenepambHOM
rocygapcTBeHHOM oOpazoBatenbHOM cranpapte COO, ¢ yuérom Konnenmuu mpemnonaBanus y4eOHOTO
npeameTa «XuMus» B 0oOpa3oBaTelbHBIX oOpraHu3amnusax Poccuiickoit ®Denepanuu, peaM3yrONTUX
OCHOBHBIE 00pa30BaTeIbHbIE MPOTPaMMBbl, U OCHOBHBIX MOJ0XKeHUI «CTpaTeruu pa3BUTHs BOCIIUTAHUS B
Poccutiickoit @eneparuu Ha nepuoxa 10 2025 roga» (Pacnopspkenue IIpaButensctBa PO ot 29.05. 2015
No 996 - p.).
HOEJU U 3AJAYU OBYUYEHUSA
[Iporpamma kypca «PemieHue 3amad MO XUMHHW» HMEET O0IIeoOpa30BaTENbHBIA MEXKIIPEIMETHBIN
XUMHUKO-MaTeMaTUYECKU XapakTep W TMpeaHa3HAueHa Il M3YYEHUs YYallUMHCS PACUETHBIX 3ajad.
Kypc no3Bosisier cuctemMaTH3upoBaTh 3HaHUS 00 OCHOBHBIX THUIAX PAaCUETHBIX 3ajjad, YIIyOuTh 3HAHUS O
croco0ax perieHust 3a/1a4 U ero u3y4eHne CrocoOCTBYET pacCHIMPEHUI0 IPEIMETHBIX 3HAHUM M0 XUMUH,
CO3HATENbHOMY BBIOOpY MYTH JaibHeHero npoduibHOro o0ydeHus, caMOONPEeIEHUI0 B OTHOIIEHUH
COOCTBEHHOM JesTeIbHOCTH Ha €CTeCTBEHHO-MaTreMaTnueckoM npoduie. Kype hopmupyer oco3zHaHHbIE
U MaTeMaTH4eCKH OOOCHOBAaHHBIC YMCHHS W HAaBBIKM BBIMOJHEHHS] BBIYUCIUTEIHHBIX OIEpaIid |
pemienus 3agad. Kpome Toro, Kypc mo3BoisieT CUCTEMaTU3UPOBATh U COOpaTh B €IUHOE IIEJI0C 3HAHHUSI O
CTEXHOMETPUYECKUX 3aKOHAX, CMOco0ax pelieHus XUMUYECKHUX 3a/lad M HX CTEXHOMETPUYECKOM
000CHOBaHUH, TaK KaK JaHHBIA MaTepuait B 0a30BOM Kypce XUMHUU PACCesH MO Pa3IndHbIM TeMaM.
Ilenv Kypca: dopmupoBaHue M pa3BUTHE Yy OOYYaAIOIIUXCS YMEHHUH M HaBBIKOB IO PELIECHHUIO
KaueCTBEHHBIX M KOJWYECTBEHHBIX 3aJa4 IO OpPraHWYeCKOW XHWMHH, PAa3BUTHE IIO3HABATEIBHOH H
TBOPYECKON aKTUBHOCTH, CHHTETHUYECKOTO0 U aHAJTMTUYECKOTO MBIIIICHHUS.
3aoauu Kypca:
* PpPa3BUTh YMEHMS U HABBIKM CHUCTEMHOI'O OCMBICIECHHs 3HAHHW MO OPraHMYECKOW XHMHH M HX
MPUMEHEHHUIO TIPU PEIICHUU KaYE€CTBEHHBIX M KOJIMUECTBEHHBIX 33]1a4;
* 00ecreynTh OCBOCHHE OOYYAOIIMMHCS aJITOPUTMOB PEUICHUS THIIOBBIX KAYECTBEHHBIX H
KOJIMYECTBEHHBIX 3a/1a4;
* chopmHupoBaTH YMEHUSI CAMOCTOSITENTFHO MOAOUPATh CIIOCOOBI pelIeHUs] KOMOMHUPOBAHHBIX 3a/1a4
B COOTBETCTBUHU C UMEIOIIMMUCS JAaHHBIMU;
* HAy4YUTb HUCIIOJIb30BATh MATEMATHUYECKUE YMEHUS U HABBIKU ITPU PEIICHUHA XUMUYECKUX 33]1a4;
* HAy4uTh UCHOJIb30BaTh XMMHUYECKUE 3HAHUS JJI PELICHUs MaTEMaTHYeCKUX 3aJad Ha pacTBOPHI,
CMeECH;
* pa3BUTh Yy OOYYArONIMXCS YMEHHS MPOBOAWTH CHHTE3, aHalu3, (QOpPMYIHpPOBATH BHIBOJIHI,
3aKJIIOYEHUS;
* CO3/1aTh y4allluMCsl yCIOBHUA B MOAroToBKe K caaue EI'D mo xumuu.
MECTO YYEBHOM JUCIIUIIIMHBI B YYEBHOM ILJIAHE
[Iporpamma paccunTana Ha penoiaBanre Kypca xumun B 10 kitacce B o0beme 2 daca B Hezelnto, 34 gaca
3a roj.
COJIEP)KAHUE TEM YYEBHOM JJUCHOUILJINHBI

Tema 1. H30mepus u HOMEHKIAMYpa OpeaHu4ecKux geujecms (4 u.)
HomeHnknarypa opraHM4ecKuX BenlecTB. BUIbl n30Mepuu: CTpYKTypHas U IPOCTPAHCTBEHHAS!.
CocraBiieHre CTPYKTYPHBIX (hOpPMYII H30MEPOB, HOMEHKIIATypa OPTAaHMYECKUX BEIIECTB.
Tema 2. 3a0auu na 61600 xumuueckux gpopmyn (10 u.)



MaccoBast 1oyist 37ieMeHTa B BelecTBe. PelieHne 3aad Ha BBIBOJ XMMHYECKHX (DOPMYIT OpraHUYeCKUX
BenlectB. Haxoxxnenue Qopmynbl BemiecTBa Ha OCHOBE OOMIMX (DOPMYNT TOMOJIOTUYECKUX PSAJOB
OpraHMYECKUX coenuHeHuid. OTHOCUTEeNbHAS TUIOTHOCTh Ta3000pa3HOro BemllecTBa. PacdeTHble 3amaun
Ha BBIBOJ] ()OPMYJT OPraHUYECKUX COSAMHEHUN MO MPOIYyKTaM CrOpaHUsl.

Tema 3. 3a0auu Ha cmecu opeanudeckux gewecms (4 u)
Onpenenenne cpeiHE MOISIPHON Macchl ra30BOM cMecu. BriunciieHre coctaBa ra3oBoi CMeCH.
Brruncnenue coctaBa ra3oBoii cMecH Ha OCHOBE COCTaBJICHHH anreOpandecKux ypaBHEHH.

Tema 4. Bviuucnenus no ypagHeHusIM XUMU4eCckux peakyuil ¢ yyacmuem opeanuyeckux eewjecms (17 u)
3akoH 00BEMHBIX OTHOIIEHHWH ra3oB. PemieHue 3amau Ha ompeneneHne o0bema ras3a, ydacTBYIOIIETO B
peakuuu. MolibHbIE OTHOIIEHMSI pearupyromux BemecTB. [loHATHSA: H30BITOK U HEIOCTATOK.
Breruncnenne maccol (00beMa, KOTUYECTBA) MPOAYKTA PEAKIHUU, €CIM OJHO W3 HMCXOJHBIX BEIIECTB,
B3ATOC B M30BITKE. [IOHATHS: TEOPETUYECKUU W MPAKTUYCCKUN BBIXOJ MPOAYKTa peakiuu. Pemienue
3a/1a4y Ha BBIYMCIICHUS], CBA3AaHHBIC C MCIOJb30BAaHUEM TOHSATUS «BBIXOJ MPOJYKTA peakiuu». Pacyers
MaccoBOM JOJM  BBIXOJA MPOJYKTa peakUud YIJIeBOJOpoaoB. PacueTsl MaccoBoil nonu BbIXOJa
MPOJYKTAa PEAKIINU KHCIOPOIOCOJACPKAIINX COSAMHECHU. Bhruucienne macchl (00beMa, KOJIMYECTBA)
MIPOJYKTa PEaKINH, €CJIM UCXOJHbIE BEUIeCTBA CONEPKUT MpruMecu. PacueTsl, cBsI3aHHBIE C Pa3IMYHBIMU
criocobamu pemreHus 3a1ad. [IpakTHKyM MO peleHn0 KaYeCTBEHHBIX 3a/1a4.

Tema 5. Kauecmsennwvie peaxyuu 6 opeanuveckou xumuu (11 4)
KauecTBeHHBIC peakiiuu Ha yriaeBoaopoasl. KauecTBeHHBbIC peakiiny Ha QYHKIIMOHATbHBIC POU3BOIHEIC
yriaeBonopoaoB. KauecTBeHHbIE peakIMM Ha KUCIOPOJCOJEpKallie OpraHu4ecKHe COeIMHEHUS.
KauecTBeHHbIE peakiu Ha a30TCOAEpIKAIIUE COCNUHEHHs. PeleHue HKCIEepUMEHTANbHBIX 3a1ad Ha
OTpe/ieNICHUE BEIECTB.

Tema 6. 'enemuueckas c653b MeHcOy K1accamu op2aHudeckux eewecms (8 4.)
'enernyeckas CBA3b MeEXAYy KIaccaMH YIJIEBOJOPOJIOB. ['eHeTmueckas CBSA3b MEXIY Kilaccamu
KHUCJIOPOJICOACPKAIIUX ~ OpraHnueckux BemecTB. COCTaBI€HHE M pELICHUE IEMOYeK IpEeBpallleHU
MEXy KJIaccaMy KHCIOPOICOAEPKAIUX OPraHUYECKUX BEIIECTB

Tema 7. OkucaumenbHoO-60CCMAHOBUMEIbHbLE PeaKyul 6 op2anudecko xumuu (14 u.)
OKHCIUTENFHO-BOCCTAHOBUTEIBHBIC PEAKIU B OpraHMYEeCKOW XUMHUHU. METOoJ 3JIeKTpOHHOro OlaHca.
CocraBieHre ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM MOJypeakiuid. Pacu€Tsl
110 YPAaBHEHUSIM OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

MEPEYEHDb NEJATI'OT'MYECKHX TEXHOJIOT MU ITPENIOJJABAHUSA YUYEBHOM
JUCHUIIJIUHBI
[Tpu opranu3zanuu y4eOHOTO IpoIecca UCIOJIb3YIOTCS CIeIYIOIINE Mearornuyeckue TeXHOJIOTHH:
¢ JIMYHOCTHO-OPHEHTUPOBAHHEIE,
¢ uHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE,
® TCXHOJOTHUsA O6’b$ICHI/ITGJIBHO-I/IJI.HIOCTpaTI/IBHOI‘O 06yquH;1,
e TexHoJorus quddepeHnnpoBaHHOTO 00yUEHUS
® TEXHOJIOTHS PAa3BHBAIOIICTO OOYYCHHUS,
® 370pOBBECOEPETAIOIINE TEXHOIOTHH.

PE3YJIbTATHI OCBOEHU S YYEFHOM JUCHUIIINHBI U TPEBOBAHUSA K YPOBHIO
MNOAI'OTOBKH OBYYAIOIIIUXCSA

[Tocne u3ydeHnust JTaHHOTO 3JEKTUBHOTO KypCa YUAIIUECs 00IHCHbL 3HAMb:
OCHOBHBI€ MTOHSTHS, 3aKOHBI (POPMYIIBI:
® OTHOCHTEIbHAs/MOJIEKYIISIpHAS AaTOMHBIE MaCCHhI;

® KOJIMYECTBO BEUIECTBA, MOJIb; YUCIO ABOTaApO, MOJISIPHBIA 00bEM, H.Y.;
e MaccoBas, MOJISIpHAsI, 00BEMHAs JJ0JIN; PACTBOP, PACTBOPUMOCTD;
® 3aKOH IOCTOSHCTBA COCTaBa BEIIESCTBA; MACCOBBIC COOTHOIICHUS;
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3akoH bonnsa-Mapuorra, 3akoH ['eit-JIroccaka, 3axon lapis, ypaBHenue Menneneesa-
Knaitnepona;

OCHOBHBIE ITOHSATHS TEOPUU CTPOEHUSI OPraHUYECKUX COCAVHECHUM;

MPUYMHBI MHOTOOOPa3usl YIIIEPOAHBIX COEAMHEHUH (TOMOJIOTHS, U30MEPHsL);
BAJICHTHBIE COCTOSIHUSL aTOMa yIiepoJa;

BH/JIBI CBSI3U (OJMHAPHYIO, IBOWHYIO, TPOUHYIO);

Ba)XKHEHIIME ()yHKIIMOHAIBHBIC TPYIIIBI OPraHMUECKUX BEIECTB;

HOMEHKJIATYPy OCHOBHBIX IIPEACTABUTENIECH IPYIII OPraHUYECKUX BEILECTB;

OCHOBHBIE CBOMCTBa BEIIECTB, 00YCIOBICHHBIE CTPOEHUEM UX MOJIEKYJI.

[Tocse n3ydeHus: JTaHHOTO AJIEKTUBHOTO Kypca YUaIHeCcs 00JIHCHbL YMEntb:

pa3bICHATH Ha MpPHUMEpax MNPUYMHBI MHOr00Opa3Hsi OpPraHMYECKUMX BEIECTB, MaTEpUaTIbHOE
CAUHCTBO W B3aUMOCBS3b opraHqucxnx BCIICCTB, HpI/I‘II/IHHO-CHeI[CTBeHHyIO 3aBUCUMOCTH
MEXJTy COCTaBOM, CTPOCHHEM, CBOMCTBAMH U MIPAKTHYECKUM HCIIOJIb30BaHHUEM BEIIIECTB;
COCTaBJIATh YPAaBHCHHS XUMHUYCCKHUX PEaKIUi, IOATBEPXKIAIOMINE CBOWCTBA HM3YYECHHBIX
OpPraHMYECKUX BEIIECTB, UX TCHETHYCCKYIO CBS3b;
BBITIOJTHATH SKCIICPUMEHTHI Ha PACIIO3HABAHUS BAKHEHIIIMX OPTaHUYCCKUX BEIICCTR;
pemaTh pacyeTHbIE 3aJaud Ha BBIBOJ MOJIEKYJSPHBIX (OPMYNI OpPraHMYECKHX BEIIECTB
paBJ’II/I‘IHBIX TOMOJIOI'HYCCKUX p}II[OB;
peliaTh 3aa4u ¢ UCIIOJIB30BaHUEM JIONICIH;
peliaTh 3aa4u 1Mo YpaBHEHHSIM pEaKlUii Ha Ta30BbIe 3aKOHBI, «U30bITOK-HEIOCTATOK;
peliaTh 3aa4u 1Mo YpaBHEHHSIM peakluii Ha CMECH;
penath KOMOMHHPOBAHHBIC 33]1a91 U 33]1a9H C «ITPOJIOJDKCHUEM),;
pelIaTh 3aJja4M MOBBIIICHHOTO YPOBHS CIIOHOCTH TI0 KJIacCaM OPraHUYECKUX COCTMHCHUI;
peliaTh 3aJa4M, UCIOJIb3ys METOABI PEHICHUS JIOTHYSCKUX IMPOIOPIHHA, a TakKe TaOJUYHBIN H
anredpandecKuii MeTOIbl;
Hay‘-II/ITBC}I ITOJIB30BATHLCA I[OHOHHHTGHBHOﬁ J'II/ITepaTypOI\/'I;
pemaTb 3a1a4uu paSJII/I‘IHOI‘O ypOBH}I CJIOKHOCTMU.

KPUTEPUU U HOPMbI OHEHKHU PE3YJIbTATOB OBYUYEHUS

B cucreme 3auer/He3aueT MOTYT OLICHUBATHCS MPEAMETH BApUATHBHON YaCTH yU4e€OHOTO IJIaHa
(37IeKTUBHBIE KYPChI, MPOEKTHO-UCCIIEI0BATENbCKAsl IEATEINbHOCTB ).
OTMmeTKa «3aueT» BKIIOYAET B ce0sl CeayIoue KpUTepuu:

- nocenieHue He meHee 80% 3aHATHI 110 KypCY;
- BBIIIOJIHEHUE TPOMEKYTOUHBIX 3a/1aHU;
- BBITIOJTHEHUE UTOTOBOM 3a4€THOM paOOTHI.

OTMeETKA «HE3a4YEeT» BBICTABIIETCS IpH OTCYTCTBUU ABYX-TPCX KPUTCPUCB U COOTBCTCTBYCT

OTMETKE «HEYJIOBICTBOPUTEILHOY.
YYEBHO-TEMATHUYECKHWHA IUIAH, BKIIOYAIOIUNA MTPAKTUYECKYIO YACTD

IMPOI'PAMMBbI

No | HaumeHoBaHM€e pa3feinoB U TEM Komuuecrt | [IpakTtnueckue
n/m BO YacOB | 3aHATHS
1. | Tema 1. M3oMepust 1 HOMEHKIATypa OpraHM4YECKUX 4 q

BELIECTB.
2. | Tema 2. 3amaun Ha BBIBOJI XMMUYECKHX (OPMYIL 104
3. Tewma 3. 3agaun Ha cMeCcH OPTaHMYECKHUX BEIIECTB. 44,
4. | Tema 4. BeruuciaeHus 1o ypaBHCHHSIM XUMHYECKUX PEaKITHi 17

C y4acTHeM OpraHHYECKUX BEIIECTB.
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5. | Tema 5. KauecTBeHHbIE peakllui B OPraHUUECKON XUMUHU. 11 u.

6. | Tema 6. ['eneTnueckas CBA3b MEXIy KJaccaMu 84
OpPraHMYECKUX BEIIECTB.

7. Tema 7. OKUCIUTETBHO-BOCCTAHOBUTEIHHBIE PEAKIINU B 14 4
OpPraHUYECKON XUMUHU.
Hroro 68 u

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Ne HasBanue pasnena, Tema ypoka Konunuectso Koppexnus
n/n 94acoB

Tema 1. H3omepus u Homenxkiamypa opeanuieckux ewjecms (4 u.)

1. | HomeHKi1aTypa OpraHMYECKUX BEIIECTB. 1

5 Bunel nzomepun: CTpykTypHas u 1
MIPOCTPAHCTBEHHASI.

3 CocraBneHue CTpyKTypHBIX (GOpMyIT 1
M30MEPOB, HOMEHKJIATypa.

4 Pemenue 3agau Ha cocraBieHue 1

CTPYKTYPHBIX (DOPMYII H30MEPOB.

Tema 2. 3a0auu na 661600 xumuueckux gopmyn (10 u.)

5 Pemrenue 3agad Ha HaX0KIECHUE MacCOBOU 1
JIOJIM JIEMEHTA B BEILIECTBE
6. | 3akperieHue Marepuaa. 1
7 Pemenwne 3a1a4 Ha BEIBOI XUMUYECKHIX 1
" | dopMyn opraHuYecKHuX BEIIECTB.
8. | 3akperuieHue maTepuana. 1
Haxosxnenue popmyiibl BemecTBa Ha 1
9. | ocHOBe 00IMIKX (POPMYI TOMOTOTHYECKIX
PSIOB OPraHUYECKUX COCTUHECHUH.
Pemenue 3amau Ha HaxoXKaeHUE (HOPMYJIBI 1
10 | razoo6pa3HoOro BemecTBa Ha OCHOBE €ro
TUTOTHOCTH.
11. | 3akpeneHue MaTepuaa. 1
Pacuernbie 3amaun Ha BBIBO (hOpMYIT 1
12. | opraHMYeCKUX COSAMHEHUN IO MPOTYKTaM
CTOpaHMSI.
13 | 3akperienue marepuaa. 1
14. | KonrponpHas pabora Nel. 1
Tema 3. 3a0auu na cmecu opeanuueckux sewecms (4 u)
Omnpenenenne cpeHel MOJISIPHON MacChl 1

15. | razoBoii cMecu. BerauciieHue cocrasa
ra3oBOM CMECH.

16 | 3akperieHue maTepuaia. 1
Brrunciienne cocrtaBa razoBoM CMeCH Ha 1
17. | ocHOBe cocTaBICHUI areOpandecKux
YpaBHEHUU
18 | 3akpemnenue maTepuaia. 1

Tema 4. Boiuucienus no ypagHeHusM XUMU4ecKux peakyui ¢ ynacmuem opeanuyeckux eewjecms (17
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3aKoH 00bEMHBIX OTHOIIICHUH T'a30B. 1
19. | Pemenwne 3a1a4 Ha onpeneneHne oobema
ra3a, y4acTBYIOIIETO B PEAKIIHH.
20 | 3akperuieHne Matepuaa. 1
MonbHbIE OTHOLICHHS pEarupyroImux 1
21. | Bewects. [TousaTrsa: N30BITOK U
HEJIOCTaTOK.
22 | 3akperuieHue MaTepuaa. 1
Brruncnenmne macchbl (00beMa, KOJIMYECTBA) 1
23. | mpoayKTa peakIuu, €CIIM OJHO U3
MCXOJHBIX BEIIECTB, B3SITOE B H30BITKE.
24 | BakperneHue Matepuaa. 1
o5 [ToHsITHA: TEOPETUUECKUI U IPAKTUYECKUI 1
BBIXOJI POJIYKTa PEaKIIUH.
Pemenue 3amay Ha BEIYHUCIICHNUS, 1
26. | cBsI3aHHBIC C UCITOJIb30BAHUEM ITOHSTHS
«BBIXOJI IPOAYKTA PEAKITUIY.
27 | BakpemnjeHue MaTepuaa. 1
28, PacueTsl MaccoBOM JOJIM BBIXOJA 1
MPOJYKTA PEAKIIUU YTIIEBOJAOPOIOB.
29 | 3akperuieHue MaTepuaa. 1
PacueTnl MaccoBOM J0JIM BBIXOIA 1
30. | mpoayKTa peakuuu
KHMCJIOPOJIOCO AP KAIIMUX COCTUHEHU.
31 | 3akperuieHue MaTepuana. 1
Brruucnenune maccer (00beMa, KOJTUUECTBA) 1
32. | mpoIyKTa peakiuu, €CIIi UCXOIHBIE
BEIIIECTBA COCPKUT MPUMECH.
33 | 3akperuieHue MaTepuana. 1
34 Pacuetsl1, cBsi3aHHBIC C PA3TUIHBIMA 1
" | cmocobamu penieHws 3a/1a4.
35. | KonTponbHas pabora No2 1
Tema 5. Kauecmsennwvie peaxyuu 6 opeanudeckoui xumuu (11 u)
36. KauecTBeHHBIE peakK Ha 1
YTIIEBOIOPOIBI.
37 | Pemenue sKkCiepuMEHTAIBHBIX 3a/1a4 1
KadecTBenHbIe peakuu Ha 1
38. | ¢pyHKUIMOHAIBHBIE POU3BOIHEIC
YTJIEBOJIOPOIOB.
39 | Pemenue sKciepuMEHTAIBHBIX 3a/1a4 1
40 KadecTBeHHBIC peakiy Ha CIIUPTHI U 1
" | denom.
41 | PemeHue SKCIIEpUMEHTAIBHBIX 3a7a4 1
4. KavecTBeHHBIE peakIiui Ha KapOOHOBBIE 1
KHCJIOTBI.
43 | Pemenne sKCIIEpUMEHTAIIBHBIX 3a7a4 1
44, KauecTBeHHBIE peakIy Ha 1
a30TCOJICPIKAIINE COCTUHCHHS.
45 | Pemenue sKCiepUMEHTANIBHBIX 3a7a4 1
46. | Pemenune sKCrIepUMEHTAIILHBIX 3a7a4 Ha 1




\ OTIpeJICJICHUE BEIIECTB.

Tema 6. ['enemuueckas c6s3b MeHcOy Kiaccamu opeanudeckux eeujecms (8 u.)

47, ['eneTnveckas CBSI3b MKy KilaccaMmu 1
YTIIE€BOJIOPOIOB.
48 | Pemenue sKCIIepUMEHTAIBHBIX 3a7a4 1
CocTaBiieHHE U pelICHHE [EeTOYeK 1
49. | mpeBpalIeHUi MEX Iy KilaccaMu
YTIIEBOJIOPOIOB.
50 | Pemenue sKcriepuMEHTAIBHBIX 3a7a4 1
['eneTnveckas CBSI3b MKy KilaccaMmu 1
51. | kucnopoacoAepKaIUX OPraHUYECKUX
BEIIIECTB
52 | Pemenue sKkCiepuMEHTAIBHBIX 3a/1a4 1
CocraBneHne 1 pPeIlIeHne MernovYeK 1
53. IIPEBPALLCHUN MEXIY KIIaCCaMHU
KHCJIOPOJICOACPIKAITUX OPTaHUIECKUX
BCILICCTB
54 | Pemenune sKCIIEpUMEHTAITBHBIX 3a7a4 1
Tema 7. OxkuciumenbHO-60CCMAHOBUMENbHBIE peaKyul 8 opeanuieckou xumuu (14 u)
CocrapieHue ypaBHEHUN OKUCIUTEIBHO- 1
55. | BOCCTaHOBUTENBHBIX PEAKLUA METOAOM
AJICKTPOHHOTO OajaHca.
56 | Pemenue sKkcriepuMEHTAIBHBIX 3a/1a4 1
CocraBiieHre ypaBHEHU OKUCIUTEIHHO- 1
57. | BOCCTAaHOBUTEIBHBIX PEAKIIUNA METOAOM
IIOJIyPEaKLIAMN.
58 | Pemenue skcriepuMEHTATBHBIX 3a7a4 1
59. Pacué€rel o ypaBHEHUAM OKI/{C.HI/IT@.HBHO- 1
BOCCTAHOBUTEIIBHBIX PEAKIIHA.
60 | Pemenne sKcriepuMEHTANBHBIX 337124 1
61 | Pemenue sKkcriepuMEHTAIBHBIX 3a/1a4 1
62 | IloBropenue Temsl 1-3 1
63 | IloBTopenue Temsl 4 1
64 | IloBTOopenue TeMbl 5-6 1
65 | IloBTOpeHue Temsl 7 1
66 | Pemenwue 3amanuii n3 KUM 1
67 | UroroBas nmpoBepouHas pabora 1
68 | Ananu3 mpoBepOYHON pabOTHI 1

YYEBHO- TEXHHYECKOE OBECIIEYHEHHUE

No .. | CpencrBa

[Tepeuens cpenctn

1. Y4eOHo- Y4eOHOo-pakTHIeCKoe U yueOHO-1a0opaTopHOE 000PYAOBaHUE IO
naboparopHoe XUMHUH.
obopyoBaHue 1
npubopbI
Texnuuecxue cpeocmea 00yyeHus:
2. TexHuueckue u

OJICKTPOHHEIC

1. TlepcoHanabHBII KOMIBIOTEP - pabodee MECTO YUUTEIs
2. HurepakTuBHas AOCKa
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CpeAcTBa 00y4YeHHS
Y KOHTPOJIS 3HAHUI

3. MynbTUMeIUIHHBINA TPOESKTOP

yUaIIAXCSI
HNuTepHeT-pecypcebl:

3. Hudpossre 1. http://www.fipi.ru - denepanbHbIi HHCTUTYT
obpasopatenbHbIe nejlarorudeckux uimepenuii (OTKphITHIHA GaHK 3a1aHHi
pecypch

2. http://school-collection.edu.ru/catalog/search - Enunas
KOJIJIEKIHSI HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB

3. http://dsyuru.bget.ru/index.php?id_co- MaTepHeT —ypoku
IUIA T€X, KTO JIIOOUT XUMHUIO U OMOJIOTHIO.

Pecypcor oucmanyuonnoco obyuenus

1. http://www.informika.ru/- o6y4aronux mporpamMmm o
OMOJIOTUH U XUMUHU.

2. http://reshuege.ru- "Pemry EI'D" - oOpa3oBaTebHbIi TOPTA

CIIMCOK UCHTOJIb3YEMOM JIUTEPATYPBI
Ne HaumenoBanune ABTOp N3narenscTBO U rof
U3IaHUS

1. Penrenue 3anad mo XuMuu. XomuyeHko 1.T'. M: Hosas Bomna, 2015

2. COopHUK 3a/1a4 U ynpaxxHeHu 1o xumMuu | Xomuenko I'. I1., M: HoBas Bonna, 2013
JUTSL CPETHEN IIIKOJTBI. Xomuyenko 1. T'.

3. Y4eOHHK 001Iei XUMUH. Hexkpacos b.B. M: «Xumus»

4. OO01mast 1 HeoOpraHUYeCcKasi XMMHUS B Jlugun P.A., M: «/Ipoda»
BOIIpOCaX. Anuko6eposa JL.1O.,

Jlorunosa I'.I1.
5. OOmias Xxumus. I'muuxka H. JI. JL: «Xumusy, 2011;



http://www.fipi.ru/
http://school-collection.edu.ru/catalog/search
http://dsyuru.bget.ru/index.php?id_co-
http://www.informika.ru/text/database/biology/
http://reshuege.ru-/
http://reshuege.ru/
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