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KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTUK ITPOT'PAMMBI

HOACHUTEJIBHAA 3AIINCKA
HopmaTtuBHO mpaBoBOii 0a30ii co3mMaHUsl JOTMOJIHUTEIHHON 00meoOpa3oBarenbHOil oOmepasBuBatomeid nporpammbl  «O3a1adeHHass XUMESDY

MOCIYKWIIA CIICAYIOIINUE JOKYMCHTHI:

1. ®enepanphblii 3akoH «O0 06pazoBanum» Ne 273-03 o1 29.12.2012 r.

2. Pacniopsoxenne [IpaBurensctBa PO ot 4 centsiopst 2014 r. Ne 1726-p «O06 yrBepkaeHnn KoHIemmu pa3BUTHS JOTIOTHUTEIBHOTO 00pa30BaHMUs
JETENN.

3. [NocranoBnenune [1aBHOrO TOCYAapCTBEHHOTO caHuTapHOoro Bpada P® ot 04.07.2014 Ne 41 «O06 yrBepxknmenun CanlluH 2.4.4.3172-14
«CaHUTapHO-AMUAEMHOJIOTHYECKHEe TpeOOBaHUS K YCTPOMCTBY, COJAEPKAHMIO M OpraHu3alMyd pexuma padoThl 00pa3oBaTeNbHBIX OpraHU3alul
JIOTIOTHUTEIBHOTO 00pa30BaHus I€TE.

4. Ilpukaz MunucrepcrBa oOpazoBanust 1 Hayku P® ot 29.08.2013r. Ne 1008 «O06 yrBepxkneHuu Ilopsaka opraHuzal M OCYLIECTBIICHUS
00pa30BaTeNbHON IeATEIBHOCTH 10 AOMOJHUTENIBHBIM 00111€00pa30BaTEIbHBIM IPOTrpaMMam».

5. IIucemo MunoOpHayku PO ot 11.12.2006 Ne 06-1844 «O nmpumepHBIX TpeOOBaHUAX K MPOTpaMMaM JOTIOTHUTEIHFHOTO 00pa30BaHUs IETEH.

6. [Tucemo MunoOpHayku P® ot 18.11.2015 Ne 09-3242 «O HampaBlieHMH peKOMEHIAIUi» (BMecTe ¢ MeTOIMYeCKUMU PEKOMEHAIUSIMHU T10
MIPOEKTUPOBAHUIO TOTIOJHUTENBHBIX 00IIepa3BUBAIOIINX IPOTPaAMM).

7. YcraB MKOY «CI Ne2 r. JKupHoBcka» JKUpHOBCKOTO MyHHUITUTIATIBLHOTO paiioHa Bonrorpauckoit odnactu

3a OCHOBY MpOTrpaMMBIOBIIIa BIOpaHa aBTOpPCKas Mporpamma JIomnojHuTelsHoTo oOpasoBanus 8—11 kmaccel «O3AJAUEHHASA XUMMUS» C. b.
ToNCTOXXKMHCKON, YYHUTENs XUMHUH, TeJarora JOTOJHUTEIBLHOr0 oOpa3oBaHus IieHTpa oOpasoBaHusi Ne 1475 r. MockBa, [DneKTpoHHBIH pecypc|

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

HanpaBieHHOCTh NpOrpaMmbl: ecTeCTBeHHOHay4Has. [IpenHazHadeHa aisi JOMOJHUTENBHOTO H3YYEHHMs] XMUMHMM, Kak Ha 0a30BOM, TaKk U Ha
po(QUILHOM YPOBHE.

AKTyaJ'ILHOCTB nporpaMmbl COCTOUT B TOM, YTO O6y‘{aIOH_II/IMC$I MpeaoCTaBIACTCA BOSMOKHOCTD ITOIIOJIHUTH 3HAHUA, HpI/IO6peCTI/I U 3aKpCIIUTh HABBIKU
peuieHud TCOPETUICCKUX U, YTO 0COOCHHO BA’KHO, ITPAKTUYCCKUX 3aJ1a4 10 XUMUU.

3aHATHS B O6’beI[I/IHeHI/II/I JOTIOJIHUTCIIBHOTO O6p330BaHI/I${ — 9TO cCpchaa, 06ecnqu/IBa}0maH KOMCI)OpTHI)Ie MCHUXOJIOTUYCCKUEC YCIOBUA JIA
HHAUBUAYAJIBHOT'O PA3BUTUA, PACKPBITUA NHTCIUICKTYAJIbHO-TBOPYCCKOI'0 NOTCHIMAJIA, COHI/IaHBHO-KYJIBTypHOﬁ ajJalTaluu.



O0beM 1 cpok 0cBOeHHs porpamMmbl. [IpogomkUTeIbHOCTD peanu3anuu nporpammel 4 roga. Beero 140 yaca. 13 pacuera3S yacoB B roji, U3 HUX:
Iron o6ydenus (94 — TeopeTHUECKUil MaTepual, 264 — MPaKTUYECKUE 3aHATHS);
2 rox o0yuenus (114 — reopernueckuit matepuai, 244 — NIpakKTUUYECKUE 3aHSITUSA);
3 rox oOyuenus (114 — reopernyeckuii Mmarepuai, 244 — NpakTUYECKUE 3aHATHUSA);
4 ron obyuenus (114 — Teopernueckuit MmaTepuai, 244 — MpaKTUUECKUE 3aHITUS).
®opmbl 00y4eHHsI: OUHAsI, 0YHO-3a0YHAs, TUCTAHIIMOHHAS.

OcobenHocTu opraHuzanuu odpazoBaTesibHOro mpomecca: HaGop gereit B rpynmbl cBOOOIHBIN, 0e3 HpeabsBiIeHUN TpeOOBaHUM K YpPOBHIO
MIOJTOTOBJICHHOCTH OOydatonuxcsi. Cocmas epynn nocmosHubli, cmeweHnsill, ¢ yuacmuem odoyyarowuxcsa ¢ OOIl, OB3, demeiti, okazaswiuxcsi 6 mpyonou
orcusnennou cumyayuu. Hanonnsemocmo yuebnoix 2pynn oovedunenus 10-15 uenosex 00H020 603pacma Uil pasHo2o.

PesxuM 3aHATHIA, IEPUOAMYHOCTH U MPOAOJIKUTEIBLHOCTD 3aHATHH. PexuM 3aHsaTHI 3 yaca B HEZIETIO.

[Iporpamma opueHTHpoBaHa Ha ydamuxcsi 8—11-X KiaccoB, KOJUYECTBO AeTeil B rpymme — 12—15 denoBek. Peanuzamus mporpaMmel ipeanosaraet
MPOBECHUE JOTIOJHUTEIBHBIX 3aHATHN: | 4 B Hemenro, B roa 35 4, cpok peanu3anuu nporpammbl — 4 roga. C ydeToM 0COOEHHOCTEH 00pa3oBaTellbHON
OpraHu3aliy, BO3pacTa U YpOBHsI MOJArOTOBKH JETel JaHHAs MporpaMma MOXKET aJallTUPOBaThCs, HAIpUMep: 2 4 B HEZAEII0, CPOK peanu3aluu 2 roja wiu 3
4, CPOK peanuzanuu 1 roju.

['maBHBIM KpuTepueM OTOOpa yJaluxcs B TPYIIBI SBJSETCS jKelaHue peOeHKa MpuoOpecTH HABBIKM PEIICHUS] TEOPETUYECKUX 3a7ay, BBHIIOJTHEHUS
MPAKTUYECKUX paboT MO OMpeNeeHHuI0 BemecTB. B rpymmel 1-ro u 2-ro roga o0y4yeHus MOryT HaOuparbest 1eTd u3 8—9-X KJ1accoB, a TakKe CTaplIiue 1o
BO3pacTy, T.e. yueHuku 10-x u 11-x xiaccoB. B nmocnenyromux rpynnax (3—4-ii roasl oOydeHus) 3aHUMAIOTCS J1eTH, 0oJiee TOArOTOBIEHHBIEC MO0 JAHHOMY
npenMmery./Ipoepamma no3eonsem opeaHuz08ams UHOUBUOVATbHYIL 00PA308aMENbHbIL _MAPUIPYI VYEHUKANO NO020MOBKe K De2UOHAIbHOMY dMany

6C€DOCC‘MZZCKOZZ OAUMNUAOBL UUKOJIbHUKOS.

Bl-iiro P 06y‘IeHI/I${ 06yqa10mHeC${ y4aTceia peiaThb 3JICMCHTAPHBIC 3aa4d 110 XUMHWH, UCIIOJIb30BATh TeOpeTI/ILIeCKI/Iﬁ MaTepuaji, OCHOBHBIC 3aKOHBI U
MOHATUA TPHU PCHICHUU 3a/1a4, BOCIPUHUMATDL, CUCTEMATU3UPOBATH MAaTCPpUAJL.



2-i1 T 0 1 oOyueHHs TMpenarnoJiaraeT pelieHue 3a1ad M0 XMMUYECKUM ypaBHEHHUSM, TPEOYIOIIMX JIOTHYECKoro MpinuieHus. Ha sTom srtame, kpome
TCOPCTHYCCKUX, MPCAIIOJIaracTCs pCuICHUC NPAKTUYCCKUX 3alad, O3HAKOMIICHUC C KaUCCTBCHHBIMHU PCAKIIMAMU HA HCOPraHNMYCCKHEC BCUICCTBA, BBIITOJHCHUC
MIPaKTUYECKUX padoT.

3-iro pil| O6y‘-IeHI/I$[ npeaycMaTpuBacT 3aKPCINICHUC U3YUCHHBIX PAHCC THUIIOB TCOPCTHYCCKUX 3aa4 Ha MPUMCPE pa3IMYHBIX KJIIACCOB OPraHUYCCKUX
BCIICCTB, @ TAKXKEC BBIIIOJIHCHUEC 3a/1a4 ITPAKTHYCCKUX — KAUCCTBCHHOC OIMMPCACIICHUC OPraHUYCCKUX BEIICCTB.

4-ii T 0 1 oOy4yeHHs MO JaHHOM IMporpaMMe HalleJeH Ha 00001ieHue, peleHne KOMOMHUPOBAaHHBIX TEOPETUUECKUX U MPAKTUYECKUX 3a7ad Mo oOuieit
XUMHH; TIPOOJIEMHBIX 33/a4, paboTa HajJ KOTOPbIMH OOCYXKIAaeTcs M KOPPEKTHpYeTcs Ha 3aHATHUsX. Bojblnoe BHUMaHME YAENseTcs YMEHHUIO paboTaTh C
MH(OPMALMOHHBIMU TEXHOJIOTUSIMH, TECTOBBIMH 3a/laHUSIMU U IoAroToBKe K EI'D.

Pemenue 3amau 3aHMMaeT B XMMHYECKOM OOpa30BaHMU BaKHOE MECTO. DTO OJUH W3 BaKHEHIIMX MpHUEMOB OOY4eHHs, MOCPEACTBOM KOTOPOTO
oOecneunBaercsi 0oJiee TIIyOOKOEe M MOJHOE YCBOEHHE y4eOHOro Marepuasna M BbIpabaThIBAETCSl YMEHHE CAMOCTOSITEIbHOIO OCMBICIEHHUS U IPUM EHEHUs
MPUOOPETEHHBIX 3HAHUM.

[Iporpamma «O3agaueHHas XuMUs» UMEET MPOPeCcCCHOHANBHYIO HAPABICHHOCTh. Y YEHUKY, H30paBIIeMy XUMUYECKYIO CIIEIUaIbHOCTh, OHA TIOMOKET
OBJIAJIETh B COBEPIICHCTBE HEOOXOAMMBIMU INPUEMaMH YMCTBEHHOW NESATENbHOCTH, Pa3BUTh TBOPYECKOE MbIIIIeHHE. [ TeX, KTO CMOXKET OBJaJeTh
coJiep’)KaHMeM JaHHOW MpOrpaMMBbl, pelIeHHe 3a1ady He OyneT BbI3bIBaTh 0COOBIX TpyaHocTel. [Ipolecc pelieHuss craHeT yBIEKAaTENbHBIM U OyaeT
MIPUHOCUTH YIOBIIETBOPEHHUE.

Heo0xomuMoCTh TOSIBIICHUS JaHHOTO Kypca BO3HHUKIJIA B CBSI3U C TEM, YTO JJISi MHOTHX YYalllUXCs CEPbE3HON MPOOJIEMON SBIISETCS pa3pbiB MEXKIY
TpeOOBaHUSMU BY30B U PEabHBIMH BO3MOKHOCTSIMH BBIITYCKHHUKOB OOJIBIITMHCTBA IIIKOJI, KOTOPBIA CTABUT MEPE] MOJIOBIMH JIFOJJbMH TPYIHOIIPEO 10 MMBbIii
Oaprep Ha IMyTU K BEIOpaHHOM mpodeccuu.

HJ'ISI YCIICIIHOTO YCBOCHHA MCETOJOB PCHICHHUA 3a4a4 IO XHUMHU BPEMCHH B o0BeEME O6pa3OBaTeHBHOFO CTaHJapTa HEAOCTAaTOYHO, M YydallHueCs
HYXIAOTCA B MPOXOKIACHUN HOIOJIHUTCIIBHOTIO CUCTEMATHYCCKOI'O KypcCa. KpOMe TOT'0, UBMCHAKOTCA CTAHAAPTHI O6pa3OBaHI/IH o XUMHH, YMCHBIIACTCA
KOJIHNYCCTBO Tpe6yeMHx TUIIOB 3a/1a4, HO ITPU IMOCTYIINICHUHU B HEKOTOPBIC BY3bl 3TO HC YUYUTHIBACTCA.



KonmuectBo 4aCOB, BBIACJICHHBIX B HIKOJIbHOM KYPCC Ha MPAKTHYCCKUC pa6OTBI, HEAOCTATOYHO I IIOJIHOTO YCBOCHHA IMPEAMCTA. C IIOMOIIIBIO
porpaMmal «OsaaaquHas{ XUMU» MIKOJIBHUK HpI/IO6peTCT M 3aKPCIUT SKCIICPUMCHTAJILHBIC HABBIKU B pa60Te C BCHICCTBAMU, BBIMOJIHAA MMPAKTUYCCKUC
3aaHus pa3jIMdIHOro YpoBHS CJIIOKHOCTH.

JlaHHYIO IpoTpamMMy IO COACPKAHUIO U (popMaM MeIarorn4eckoi IesTeIbHOCTH MOKHO OTHECTH K MHTETPUPOBAHHOMY BHUIY, T.K. OHa OOBECIUHSICT B
OJTHO 11e510€ 00JTaCTH OCHOBHOTO U JIOTIOJTHUTEIILHOTO 00pa30BaHUsL.

HEJIb U 3AJAYU TPOT'PAMMBI

eas mporpamMmbl — pa3BUTHE HWHTEIUICKTYaJIbHOTO M TBOPYECKOTO TMOTEHIMANAa JeTel Ha OCHOBE (OPMHUPOBAHMS OIEPAIMOHHBIX CIOCOOOB
YMCTBEHHBIX JICUCTBUH IO PEIICHUIO TEOPETUUECKUX U MPAKTUUYECKUX 33]1a4 B 00JIaCTH XHUMUH.

3agaum nporpamMmsl.

Obpa3zoseamenvhvie:

1) hopMupoBaHHe yMEHHI M 3HAHWI TP PEIICHUN OCHOBHBIX TUIIOB 33124 1O XHMUH;

2) (hopMupoBaHUE NPAKTUYECKUX YMEHUH NP PEIICHUH SKCIIEPUMEHTAIbHbBIX 33/]a4 Ha PaclioO3HaBaHUE BEILECTB;

3) HoBTOpEHME, 3aKPEIJIEHHE OCHOBHBIX MOHATHI, 3aKOHOB, TEOPHIl, a TAK)Ke HAYYHBIX (DAKTOB, 0OPA3YIOIMX XUMHUYECKYIO HAYKY.
Bocnumamenvuvie:

1) CO3JaHUC MCAArOrM4CCKHNX CI/ITyaI_II/Iﬁ YCIICIMHOCTHU JIs1 IMOBBIIICHUSA coOCTBEeHHOI CaMOOILICHKN M CTaTyCa Yy4alluXCia B TIJia3aX CBCPCTHUKOB,
ncaaroroB u pO,I[I/ITeJ'ICI\/’I;

2) (bOpMI/IpOBaHI/Ie MMO3HABATEIIbHBIX CITOCOOHOCTEH B COOTBETCTBUH C JIOTHKOM Pa3sBUTHA XHMHUYECKOH HAyKH,

3) coxeiicTBUE B MPO(YOPUECHTALINH HIKOJIHLHUKOB.



Pazeusarowue:

1) pa3BuBaTh y IIKOJIBHMKAa yMEHHE BBIJCNATH TJABHOE, CYIIECTBEHHOE B HM3YYEHHOM MaTepualie, CpaBHUBaTh, 0000IIaTh W3y4CHHBIC (AKTHI,
JIOTUYECKH U3J1araTh CBOU MBICIIH IIPH PEIICHUH 33/1a4;

2) pa3BUBaTh CAMOCTOSITEIbHOCTh, YMEHHE IIPEOJI0JIEBATh TPYIHOCTH B YUEHUU;
3) pa3BuUBaTh AIMOLIMHU yYalllUXCsl, CO3/1aBasi SMOLIMOHAJIbHBIE CUTYallUU yIUBJICHMS, 3aHUMATEIbHOCTH, TapaJOKCATbHOCTH;
4) pa3BuUBaTh MPAKTUUYECKUE YMEHHUS YUALIUXCS MIPH BBIIIOJIHEHUH MPAKTUYECKUX SKCIIEPUMEHTAIbHBIX 3a/1au.

[TepeuncriienHple 3a/1a4M OXBATHIBAIOT MIUPOKUI KPYyr MpoOIeM BOCIUTAHUS M JIOTIOJHUTEIHLHOTO 00pa30BaHUs IIKOJIBHUKA, PEIICHUE W peaTu3aIius
KOTOPBIX HEOOXOIUMBI JJIs TOCTHXKCHUS TIOCTABJICHHOMN 11ETTH.

COJEPKAHUE ITPOI'PAMMBbI

YYEBHBIM [TJIAH ITEPBOI'O T'OJIA

Ne | Ha3Banue paznena, TeMbl KonnuectBo yacoB DopmbI
/1 arrecranuu/
Bcero Teopus [IpakTuka

KOHTPOJIS

1. | BeogHoe 3ausTue. 1 1

2. | T e m a «PacTBOpPBI». 9 3 6 Pemenue 3amau

3. | T eM a «OCHOBHEBIE ITOHATHS Y 3aKOHBI | 16 3 13 Pemenne 3amgau

XUMHAWY.

4. | T ewm a «I"a3000pa3HbIe BEIIECTBAY. 8 2 6 KoHkypchl

«O3amaub




Apyrar,
«Hcnpasb

OLINOKY
cocenan.

y

5. HroroBoe 3angarTue

Konkypc 1o

peIIeHUI0
COCTaBIICHUIO
3a1aq

u

Bcero:

35

26

BBoanoe 3aHsiTMe. 3HAKOMCTBO C NMPOTPAMMOM, CTPYKTYpOM W 3ajadyaMu OOydeHHUs Bcero Kypca u 1-ro roma oOydenus. OmpeneneHue pexnma
3anstuil. [IpoBeneHne nHCTpyKTaxka 1o TeXHuKe 6€30IacHOCTH MPHU paboTe ¢ XUMUYECKUMU BEIIECTBAMU U B KAOMHETE XUMUU.

T em a ((PﬂCTBOpr». OcCHOBHEBIE IIPUHIMUIIbLI O(bOpMJ'IeHI/IH 3aJad I10 XHUMUHH. MeTOI[I/IKa pEeUICHUA 3aJa4d Ha BbIYHUCICHUA MaccoBO# J0JIN
PaCTBOPECHHOI'O BEIICCTBA B paCTBOPC. BI/I,HBI KOHHCHTpaHHﬁZ IMpouCHTHAA U MOJIsIpHAsd. Hepexoz[ OT OAHOTO BHUJid KOHIICHTPAIIHUHA K IPYTroMy.

I1 PaKTH4YC€CKasd 4acCTbhb: pCIICHUEC 3aJa4 110 HaHHOﬁ TEME, IIPUT'OTOBJICHUEC PpaCTBOPOB C SaﬂaHHOﬁ KOHHGHT‘paHHeﬁ.

T e M a «OCHOBHBIE MOHATHA ¥ 3aKOHBbI XUMHI». Metoauka PCUICHHA 3aaa4 Ha: HAXOXIACHUC OTHOCHUTEIIBHOM MOJ'IGKy.]'ISIpHOﬁ MacCcChbl, BbIYHMCJIICHHUC
OTHOIIIGHUM Macc 3JIEMEHTOB B BCHICCTBEC, OIIPCACIICHUC MacCOBOM JIOJIM XMMHUUYECKOIO 3JIE€MEHTAa B BCIICCTBEC, HAXOXACHHUEC KOJIMYCCTBA BCIICCTBA 110 €TI0
Macce u HaO60p0T, BBIBCACHUC HpOCTGfIH.IGfI (I)OpMyJ'H)I BCIICCTBA 110 MACCOBBIM HOJISIM JJIECMCHTOB B COCAMHCHUH, paCdYCT YHCJIa CTPYKTYPHBIX €AWHUILL I10
Macce, KOJIMYECTBY BCIICCTBA NN O6’beMy.

11 paKTH4Y€CKasd 9acCT b: PCIICHUC TUIIOBBIX 3aJa4 Ha HAHHYIO TEMY, O(I)OpMJ'IeHI/Ie 3aaay, O6Cy>KI[eHI/Ie panrOHaJIbHBIX CII0CO00B
peI_HCHI/I}I.O6cy)KIICHI/IC AJIropurMa COCTaBJICHUA 3a/ld4 Ha HAaHHYIO TCEMY; COCTABJICHUC 3aJa4d, Yy4aCTHC B OJIMUMIIMAAC 110 XUMHU;, HUHAHUBUAYAJIbHLIC

KOHCYJIbTalluH.

COILEPKXAHUE IMTPOI'PAMMBI IIEPBOT'O I'OIA OBYUYEHUA




T e m a «'a3oo0pa3Hble BemecTBa». Meroquka pelieHus 3a7ad Ha ONPEIEIIEHUE OTHOCUTENIBHOM IUIOTHOCTM ra3a M HaxoXACHHE 10 Hel
OTHOCHUTEIIbHOM MOJIEKYIIpHOW Macchl. Momsipublii 00beM Ta3oB. Hopmanbuble ycioBus. llpuHIMIBI pemeHus 3agad Ha: OIPEAEICHUE MAacChl
ra3o00pa3HOro BEILIECTBA 10 €ro 00beMy, IIPU HOPMAIbHBIX YCIOBHAX; BBIYHCIEHHE 00BbEMa ra3000pa3HOTO BEIIECTBA MO €ro KOJIMYECTBY; OIpE/CICHHE
(bopMyITBI BEIIECTBA 10 MACCOBBIM JIOJISIM JIEMEHTOB M OTHOCUTEIBLHOM IJIOTHOCTH Tra3a.

[IpakTuyeckas 4acTb: HAXOKICHUE U 00CY)KACHUE PAllMOHAIBHBIX CIIOCO00B pemeHus 3agad. CocraBieHue 3a1a4 1Mo temam 1-ro roga
oOyuenus u ux 3ammra. Konkypcsr «O3amaub apyray, «McmnpaBb ommoKy y cocenay.

Hrorosoe 3ansitue. O6061menne marepuana. O0CyXIeHHE U MOBEIEHNE UTOTOB KOHKYPCOB.

YYEBHBIN ITIJIAH BTOPOT'O T'OJIA

Ne | Ha3zBanue paszaena, TEMbI KomnuectBo uacos Dopmbl
/11 arrecranun/
Bcero Teopus | IIpaktnka
KOHTPOJIS
1. | BeoaHoe 3ausrue. 1 1
2. | T e M a «Pemenue 3amay o xumuyeckum | 20 6 14 Pemrenne 3amau

YpaBHEHUSAM C y4acCTHEM

Odopmnenune
HEOPraHMYECKHUX BEIIESCTBY (op

creynoB «Pemmu

3. | T e M a «\OKUCIUTEIBHO- 5 2 3 KpOCCBODI».
BOCCTaHOBHTEJIEHBIC PEAKLIUU. Hanucanue
crieHapus o
4. | T ewm a «I'eHeTHYeCKas CBA3b MEXTY 3 1 2 [POBEICHHIO
OCHOBHBIMH KJIACCAMU HEOPTraHMYECKUX HeJlel XAMIH B
COEZIMHEHUI. —
5. | T e m a «KauecTBeHHBIE peaKkIIUU HA 5 2 3 [IpoBenenune

HCOPraHNM4YCCKUC BCUICCTBA». BCUCpa




«Y nuBUTENbHAA
xuMud! »

6. | Urorosoe 3anHsitue 1 0 1 CocraBieHne u
00CyXIeHNE

3a7a4 1o
HEOPraHUYEeCKOM
XUMHAHU JUTS

cOOpHUKA.

Bcero: 35 11 24

COIEPKXAHHUE ITPOI'PAMMBLI BTOPOTI'O I'OJA OBYUYEHUA

BBoaHoe 3aHsiTHe. 3HAKOMCTBO C TPOrpPaMMOM, CTPYKTYpPOW W 3amadamu 2-To roja oOydeHus. OmpenencHue pexuma 3aHsaTuid. [IpoBemenue
MHCTPYKTaka IO TEXHHKE Oe30MacHOCTU MpU paboTe ¢ XMMUYECKMMH BeleCTBaMU M B KaOuHeTe XUMHU. [IOBTOpeHHE H3YyueHHBIX paHee METOOB,
Croco00B U MPUEMOB pELICHUS 3a4a4.

T e m a «Pelenne 3a1a4 N0 XMMHYECKMM YPABHEHHUSM € y4acTHeM HeOPraHM4YeCKHX BellecTB» (3a7aur Ha U30BITOK OJTHOTO U3 BEIIECTB, BHIXO]
MPOJIyKTa, MPUMECH U PacTBOpHI). MeToauka pemieHus 3ajad Mo XUMHUYECKMM ypaBHeHMsIM. HaxokneHue macchl (KoJiMyecTBa BellecTBa, 00beMa)
MIPOJIyKTOB PEaKIUU 10 Macce (KOJIMYECTBY BEIECTBA, 00bEMY) UCXOTHBIX BEHIECTB. 3aKOH 0OBbEMHBIX OTHOUICHHI Ia30B U MPUMEHEHHUE €ro MPHU peleHun
3ama4. TepMOXHUMHYECKUe YPAaBHEHUS U THUIIBI 33/1a4 M0 HUM. HaxoxaeHue Macchl MPOIYKTOB PEaKIMH, €CIU U3BECTHBI MACCHI IBYX HCXOJIHBIX BEIIECTB
(3amaum Ha uU30bITOK). HaxoxaeHue macchl WM 00beMa MPOJIYKTOB PEaKIMH MO M3BECTHOW Macce MU 00beMy HCXOIHOTO BEIIECTBA, COJAEPKallero
npumecu. HaxoxaeHne macchl (KOJIMYecTBa BEIeCTBa, 00beMa) MPOAyKTa PeaklUy M0 UCXOJHOMY BEIIECTBY, HAXOASIIEMYCS B pacTBOpE.

II pPakKTH4YCCKasd 94acCTb: pCHICHUC 3aaY 110 JadHHBIM TEMaM; COCTABJICHUC AJITOPUTMa PCIICHUA 3TUX TUIIOB 3a/1da4; CAMOCTOATCIIbHAA pa60Ta 8(Y)
COCTABJICHUIO 3a1a4 U O(l)OpMJ'ICHI/IIO HX Ha KapTOUKax MJIsI UCIIOJIb30BAHUA HA YPOKax xumun.IloaroroBka u y4qaCTueC B OJIMMITHUALC. Hanmcanue CIICHApHs
110 MPOBECACHUIO HEACIIN XUMHUH B IIKOJIC.



T e M a «OKHCIUTEILHO-BOCCTAHOBHUTEIbHbIE peakuum». Kinaccupukanust XuMuueckux peakiuii. OKHCIUTEIbHO-BOCCTAHOBUTEIFHBIC PEAKLIUU.
OxucnuTenb, BOCCTAHOBUTENb, OKUCIMTENBHBIM IPOIECC, BOCCTAHOBUTENBHBIA mpolecc. PaccraHOBKa KOA(PQHUIMEHTOB B pEAKIHUAX C Y4acCTHEM
HEOPraHN4eCKUX BEIIECTB METOJaMU 3JIEKTPOHHOTO OajaHca U MOITypeaKIuil.

II PaKTHUYCCKad 4acCThb: OTpa6OTKa HAaBBIKOB IO PAaCCTAaHOBKE KO3CI)C1;)I/IIII/IGHTOB B OKHUCJIWUTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX C YHACTHUEM
HCOPraHNM4CCKUX BCIICCTB.

T e m a «['eHeTHYeCKasi CBSA3b MEKIY OCHOBHBIMH KJIACCAMM HEOPraHUYeCKHUX coelMHeHui». OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTUHEHUN U
WX XUMHUYECKHE CBOMCTBA, CHOCOOBI moiydeHusi. CrmocoObl mepexoja OT OJHOTO Kjacca K JAPYroMy C TOMOIIBIO Pa3IMUHBIX XUMHUYECKHUX PEaKIUH.
Merouka penieHus 3a1a4 ¢ UCIOJIb30BaHUEM «IIETIOYKHU TPEBPALLICHHIN.

[IpakTuyeckas 9acTh: pelHICHUE 33/1a4 HA «IIETIOYKH MPEBPAIICHUI» U HAXOXKJIEHWE MacChl (KOJUYECTBA BEIIECTBA, 00hEMa) BEIIECTB.
Odopmnenue creHaoB «Pemm KpoccBOpa U3 KPOCCBOPAOB, COCTABICHHBIX JETbMH CAMOCTOSATEIBHO.

T e m a «KayecTBeHHbIC peaKlUM HAa HeopraHuveckue BewiecTBa». KauecTBeHHble peakunu. KaTnoHsl M aHnoHbl. KauecTBEHHbIE peaKIMU Ha
KaTHOHBI: BOJIOPOJIa, aMMOHUS, cepelpa, TUTHs, Kanus, HaTpusl, Kaneius, 6apust, meau(Il), sxkeneza(Il,I11), amomunns. KauecTBeHHBIC peakIy Ha aHHOHBI:
XJIOPUA-UOH, Cylb(haT-uoH, HUTpAT-uoH, pocdarnoH, cynbGua-uoH, kKapOoHAT-UOH, XpOMAT-UOH, THIPOKCUI-HOH. [IpaBuia TeXHUKH O€30MAaCHOCTH TPHU
paboTe ¢ XUMUYECKHMHU BEIIeCTBaMU U NP paboTe B KAOMHETE XUMHUH.

I1 PaKTHUYCCKasd 4acCTb: pPCIICHUC SKCIICPUMCHTAJIBHBIX 3aa4 Ha ONMPCACIICHUE BEUICCTB B PAaCTBOPE, C MIOMOIBIO KAYCCTBECHHBIX pCaKHI/Ifl.
HOI[60p 3aHUMATCIIbHBIX OIIBITOB JJIsI XUMHWYCCKOI'0O BE€UYECpa, UX OTpa6OTKa. HpOBeI[CHI/Ie BE€UCpa «yI[I/IBI/ITeJ'IBHaH xumus!» u ero ananus. CocraBiieHUE
C60pHI/IKa 3aj1a4 110 HeopFaHquCKOﬁ XHMHHU.

Hrorosoe 3ansitue. O6061enue marepuana. [lonsenenne uroros. OdcyxkaeHre cOOpHUKA 3a/1a4 10 HEOPTaHUYECKOM XHUMHUH.

VYEBHBIN IIJIAH TPETBET'O TOJIA
Ne | HasBaHue pasnena, TeMbl KonunuectBo vyacos ®opwmsbl arTecTanuu/

/o

Bceero | Teopuss | IIpakthka | KOHTPOJISA




1. | BrogHoe 3ausiTHE. 1 1
2. | T em a «HaxoxneHue 5 2 3 Ot00p HHTEpECHBIX
MOJICKYJISIPHO# (hopMYJIBI 3amaq s cOOpHHUKA
OpPraHU4eCKOTO BEIICCTBAY. «O3anaueHHast
XUMHUSL  JUISL  FOHBIX
3. | T e ™ a «Pemrenue 3amay 1o 8 3 5 XHMUKOB.
XUMHUYECKUM YPaBHEHUSIM C
y4acTHEM OPTaHUYECKHUX BEUICCTBY. CocraBlieHne 3axad
CaMOCTOSITEIBHO U
4. | T ewm a «'eneTndeckas cBs3b 10 3 7
ydacTHe B KOHKYypCe
MEK/Ty OCHOBHBIMH KJIACCAMHU
o «O3amaup  gpyral».
OpraHUYeCKUX COCTUHEHUI.
Pemmenue 3agau
I'eHeTHYECKas CBSI3b OPraHUYECKUX
Y HEOPTaHUYECKHUX BEIECTBY.
5. | T e M a «OKUCIHATEIBHO- 3 1 2 CocraBnenue
BOCCTaHOBHTEJIBHBIC PEAKIIHI. KPOCCBOPOB
6. | T e m a «KauecTBeHHBIC peaKkuu Ha | / 2 5 DKCrepuMeHTaIbHAS
OpraHUYeCcKUe BEIIECTBAY. u npaKkTH4ecKas
pabora
7. | UtoroBoe 3aHsiTue 1 0 1 Konkypc o
PEILICHHIO u
COCTaBJICHUIO 33124
Bcero: 35 11 24




COAEP)KAHUME ITPOI'PAMMBI TPETBEI'O I'OJJA OBYYEHUA

BBoanoe 3aHsTHe. THCTpYKTaX IO TEXHUKE O€30MacHOCTH. 3aqauu 3-T0 rojga o0ydeHus. TemaTuka 3anaTuil. B3auMocCBs3p HEOpraHMYeCKON XUMHUH C
opranu4eckoil. OpraHu4ecKue BeUieCcTBa.

[IpakTuueckasgdacTsb: ceMuHap «oKuBas U HEXXUBas IPUPOJIA».

T e m a «Haxo:xxaeHue MoJeKyJIsApHOIl GopMyJibl OpraHnyeckoro BemecTBa». CriocoObl HAXOXKICHUS MOJICKYISIPHON (popMyJsbl BemiecTBa: 1o
MacCCOBBIM JIOJISIM BXOJAIINX B HEr0 XMMHUYECKUX 3JIEMEHTOB; 10 OTHOCHUTENFHON IJIOTHOCTH JaHHOTO Ta3000pa3HOTo BEIIECTBA MO KaKOMY-JIHOO ra3y u
Macce (00beMy, KOJIMYECTBY BEIIECTBA) MPOJAYKTOB CTOPAHUSI.

[IpakTundyeckasdyacTb: peUICHHE 3a7]a4 HA HAX0XKIEHUE MOJIEKYJIIpHON (opMyiibl BemecTBa. CocTaBlIeHHE 3a/1a4 CAMOCTOSITEIbHO U y4acTHe
B KOHKypce «O3aaaus apyra!». OT6op UHTEpeCcHbIX 3a1au i cOopHuKa «O3a1aueHHas XuMUs Ui FOHBIX XUMHUKOBY.

T e m a «Pemienne 3a1a4 Mo XMMHYeCKHM YPABHEHHUSM € y4YacTHeM OPraHUYecKUX BelecTB». OCOOCHHOCTH MPOTEKAHUsI XUMUUECKUX PEaKIIHi ¢
y4acTHEM OpPraHHYECKUX BEIECTB.

I1 PaKTH4YC€CKasd4dacTbhb: PCIICHUE 3alad HAa HAXO0XACHUEC MaCChl, KOJIMYCCTBA BCIICCTBA, o0beMa IMPOAYKTOB pC€aKIHH IO MacCe, KOJIUYCCTBY
BCIICCTBA, O6’b€My HNCXOJHBIX BCIICCTB,; HA HAXOXIACHUC MACChI IIPOAYKTOB PEAKIIMH, €CJIKM U3BECTHBI MAaCChl BCEX UCXOJHBIX BCIICCTB (3a1[aq1/1 Ha I/136BITOK);
HaXo0XJCHUC MaCChl UJIN o0OBeMa IMPOAYKTOB PCAKIUU 10 HW3BECTHOM Macce UiIn 06’beMy HNCXOJHOI'O BEIIECCTBA, COACPKALIETO IIPUMCECH.

IToaroroBka yqamuMucss AUAAKTUYCCKOI'0 MaTrepurajia;, y4aCTUC B IIKOJBHOM M FOpOI[CKOﬁ OJIMMIIMagax, COCTaBJICHHC 38.,[[8.HPII>1 0 XHMMHH TJIA
HHTCJUICKTYAJIbHOT'O Mapa(l)OHa.

T e M a «['eHeTH4yeckasi CBS3b MEKIY OCHOBHBIMH KJacCaMHM OPraHM4YeCKHuX coeunne}mﬁ. I'eneTnyeckast CBA3b OpPrauHuv4eCKux Hu
HEOPraHu4e€CKMX BEIICCTB)». OcHOBHBIE KJIACCHI OpraHu4eCKux COCIUHEHUN. XUMHYECKHE CBOMCTBA U OCHOBHBIE CIOCOOBI MOJIYUYCHUSA OPraHUYCCKUX
BCIIICCTB. OcCHOBHBIE CIIOCOOBI Nepexoga OAHOro Kiacca K Apyromy. HYTI/I nepexoga OT OpraHnvYCCKUX BCHICCTB K HCOPraHNUCCKUM.

II pPaKTHUYCCKad4dacTb: pCHICHUC 3ala4 HAa CIIOYKHU HpeBpaH.IeHHfI; OKCIICPUMCHTAJIIbHOC OCYHICCTBJICHUEC OTACIIbHBIX q)paFMeHTOB LOECIIOYCK
npeBpameHHﬁ; COCTaBJICHUEC LICTIOYCK npeBpameHHﬁ n O6C}’)KI[CHI/IC panrOHaJIbHBIX CII0CO00B nepexoaa OT OAHOr0 Kjiacca BCHIICCTB K IPYyromMy.



T e M a «OKHCAUTEIHLHO-BOCCTAHOBUTEIbHBbIE peakiuu». OcOOEHHOCTH OKUCIUTEIHHO-BOCCTAHOBUTENLHBIX PEAKLUN C y4aCTHEM OPraHMYECKHX
BeniecTB. PacctaHoBKa K0O3(PPUIIMEHTOB B HUX METOJIaMH JIEKTPOHHOTO OajaHca U MOJTypeaKIuid.

[IpakTHuyecKkasdacTb: pacCTaHOBKA KOX(D(DUIIUESHTOB B YPABHECHUSAX PEAKIIUH C YIaCTHEM OPraHUYECKHX BEIISCTB; COCTABJICHUE YPaBHCHUI
OKHCJIMTEIBHO-BOCCTAHOBUTEBHBIX PEAKIUI.

Odopmnenune TuAaKTUUECKOr0 MaTepuasa (KapTOUKH C 33JaHUSIMH), COCTaBJIEHHE KPOCCBOPIOB.

T e m a «KavecTBeHHble peakKIMH Ha OpraHuvyeckue BemlecTBa». KauecTBeHHbIE peakMM Ha ajKaHbl, HENpEAETIbHBIE YIIIEBOJOPO/IbI,
OJIHOATOMHBIE TPEJEIIbHBIE CIIUPTHI, MHOTOATOMHBIE CHMPTHI, (PEHOJIBI, allbJETHU/Ibl, KAPOOHOBBIE KUCIOTHI (0OCOOEHHOCTh MYpPaBbUHOM KHCIIOTHI), O€NKH,
KUPBI, YTIIEBOJBI.

II PaKTHUYC€CKasddacTbhb: PCHICHUC DKCIICPUMCHTAJIIBHBIX 3ada4 Ha OMPCACIICHUC OPraHNMYCCKUX BCIICCTB B PaCTBOPEC,; NOJIYYCHHUEC MblIa B
naboparopun.Pa3zpaboTka mporpaMMbl U y4acTHE B Beuepe 3aHUMATEIIbHON XUMUH.

Hrorosoe 3ansiTue. O000IeHEe MaTepralia TI0 PEHICHUIO 3a1a4 ¢ YYaCTHEM OPTaHWYECKUX BEUIeCTB, 0OCYKIEHHEe COOPHHKA 33a/1ad IO OPTaHUIECKOM
XAMUH ¥ €Tr0 3alllnTa.

VYEBHBIN ITIJIAH YETBEPTOI'O T'OJTA

Ne | Ha3zBanue paszjaena, TeMbI KomnuaectBo yacos ®dopmbl aTTecTanumn/
n/m
KOHTPOJIA
Bceero Teopus | [Ipaktuka
1. | BBogHoe 3ausTue. 2 2
2. | T em a «CtpoeHue aToma, 2 1 1 CemuHnap «Ort
rnepuoanueckui 3akox /1. M. HATpUs IO aproHay»
MeHneneeBa. (uHTEpecHBIE (PaKTHI
o XUMHYECKUX




AJIEMEHTaX).

3. | T eM a«Xumuyeckass KHHETUKA U | D 2 3 Brinonnenue
KaTtann3. XuMUYECKOe DKCIIEPUMEHTAIILHON
PaBHOBECHEY. paboThl

4. | T e m a «PactBOpBD. 4 2 2 Boinonnenue

AKCIIEPUMEHTATBHON
paboThl 1o
MIPUTOTOBJICHHUIO
pPacTBOpPOB

5. | T e m a «IIpombIuieHHOE 4 1 3 Pemenne 3a1a4
MOJTy4eHUE BAKHEUIITUX Coobmenus
HEOPTaHUYECKHUX BEIICCTBY. yUaIXcs o

BayKHEHIITHX
XUMUYECKUX
MIPOU3BOJICTBAX.

6. | T eM a «Mertamib». 5 2 3 CocraBiieHue "

pPEIAKTUPOBAHUE

7. | T e M a «HeMeTamis». 4 1 3

3a71a4 IS
cOOpHHUKA.

8. | O6o06mEeHNE. 8 2 6 CocraBneHue

ais0oMa 3a1ay4
«O3amaueHHas
XUMUS.
9. | UroroBoe 3aHsTHE 1 0 1 CMmoTp 3HaHMH
Bcero: 35 11 24




COJEPKAHME ITPOI'PAMMBI YETBEPTOI'O I'OJIA OBYYEHUA
BBoaHoe 3ansTHe. VIHCTpyKTaX MO TeXHUKE Oe30macHOCTH. 3aaauu 4-ro rojga o0ydenus. Temaruka 3anatuid. [IpodopueHramus.
[IpakTuueckasgdacThb: BHIBICHAE YPOBHS 3HAHUN U YMEHHM 110 PEUICHUIO 33/1a4.

T e m a «CTpoenue atoma, nepuoauyeckuii 3axon JI. U. MennesneeBa». JiekTpoHHbIE U rpapuueckre GOpMysIbl aTOMOB U HOHOB, HAXOIALIUXCS B
OOJIBIINX U MaJIBIX nepruoaax.

[IpakTuueckasyacTb: HAMCAHUE DJIEKTPOHHBIX U rpapuueckux (Gopmysl aTOMOB U MOHOB; ceMuHap «OT HaATpus 10 aproHa» (MHTEPECHBIE
(akThl 0 XUMUYECKUX AIEMEHTaX).

T e M a «XuMHUYeCKasi KHHETHKA M KaTajau3. XUMHUYECKoe paBHOBecHe». JHeprus aktuBammu. [IpaBmio Bant-T'odda. Karanmzarop. 3akon
nerctByromux Macc. CkopocTh xuMuueckou peaknuu. KoHctanTa ckopocty peakinuu. CwemieHwe xumudeckoro paBHoBecus. [Ipunimmn Jlelllarenbe.
Koncranra paBHOBecHsI.

I1 PaKTHUYCCKasdgd4dacTb: pCIICHUC 3aJa4 Ha ONPCACIICHUEC CKOPOCTHU pPCAKIUH; HAa ONMPEACICHUC KOHCTAHTHI PAaBHOBCCHUS; HA CMCIICHHC
XUMHUYECKOT'O paBHOBCCHUS IIPU UBMCHCHUU TCMIICPATYpPhbl, JaBJICHU, KOHHeHTpaHI/Iﬁ BCIICCTB, HCﬁCTBHH KaTajin3aTopa, BBIIIOJHCHUC BKCHepHMCHTaﬂbHOﬁ
pa6OTI)I, I[OKaBI)IBaI-OH_IGI\/'I, YTO BJIMAHHUE PA3JIMYHBIX YCJ'IOBI/If/'I CIIOCOOHO M3MEHSTh TEUECHHE XMMHYECKOM pCaKIuu.

T e m a «PacrBopb». [loBTOpeHHe: BUAbI KOHIEHTpalui (MPOLIEHTHAs U MOJISIpHAsi); MEpPEeXoJ OT OJHOTO BUJA KOHIEHTpAIMH K JIPyromy.
CMmemmBanue pactBopoB. Mertoa kpecta. [Ipumenenue pactBopoB B ObiTy. [IpiiMeHeHHE pacueToB KOHIIEHTPAIM PaCTBOPOB B KU3HU.

11 pPaKTH4YCCKasdgd4dacCTb! pCIICHUC 3a/la4d Ha CMCIIMBAHHUC PACTBOPOB; IICPECXO0J OT OJHOI'O BHIA KOHHGHTpaHI/Iﬁ K ApYromy; BBIIIOJIHCHUC
SKCHepHMCHTaﬂbHOﬁ pa6OTBI [0 IMPUTOTOBJICHUIO pacCojia, CUPOIIa U APYIrUX pacTBOPOB onpez[eneHHoﬁ KOHICHTpAIMK U HUCIHOJIb30OBAHHA Ha YPOKax
XHUMHH.

T e m a «IIpoMbIlIVIEHHOE MOJIyYeHHEe BAKHEHIINX HeOpraHnyeckux BemecTB». CuHTe3 ammuaka. [Ipon3BoCTBO CepHOI KMCTOTH KOHTAKTHBIM
COCOOOM.



II PaKTHUYUCCKaAa4dYacCTb: pCIICHUC 3ala4 HAd TUITNYHBIC TCXHOJOTMYCCKUEC NPUCMBI ITPOMBIIIJICHHOTO TTOJIYYCHHUA aMMHUAKa U cepHoﬁ KHUCJIOTHI.
COO6H.[CHI/ISI ydamuxcs o Ba)KHEHUIIINX XUMHUYECKUX IMPOU3BOJACTBAX.

T e m a «Metauibi». Metamst 1, 11, III rpynn riaBHbIX moarpymm. Mertamisl mOOOYHBIX noArpymm. WX ¢u3ndeckne m XMMHUYECKHE CBOWCTBA,
CHOCOOBI IOJYy4EHHUSI, IPUMEHEHHE.

[IpaxkTuueckasdacTb: pellieHUE 3aJay; BHINOJIHEHUE SKCIIEPUMEHTAIbHON pabOThl Ha OCHOBHBIE CBOMcTBa MeTauioB. CocTaBieHUE U
penakTUpOBaHUE 3a/1a4 /17151 COOpHHUKA.

T e m a «Hemeramnb». Hemeramnsr 1V, V, VI, VII rpynn rmaBeeix noarpymnm. WX ¢usnueckue u XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIy4eHUS,
npuMeHeHne. OCHOBHBIE COEIMHEHHS.

[IpakTuuyeckKkasyacTb: pellleHue 33aJ1a4; BBIIIOJHEHNE SKCIIEPUMEHTAIBHON paboThl HA OCHOBHBIE CBOMCTBa HeMeTaioB. CocTaBieHHE U
penakTUpOBaHUE 3a/1a4 /17151 COOpHHUKA.

O06061menne. O0o0IMIEHNEe W 3aKpeIUieHHE H3y4eHHOro matepuana. KoMOWHMpOBaHHBIC 3aJaud 10 HEOPraHWYECKOW W OPraHWyYecKOd XHMUHU.
TecrtoBrie 3amanus. IloaroroBka x EI'D.

I1 PaKTHUYE€CKasdg4dacCThb: pCUHICHUC KOM6I/IHI/IpOBaHHBIX 3aJa4 110 OpFaHquCKOﬁ n HeOpFaHquCKOﬁ XHUMUHU, BBIIIOJITHEHHUEC TCCTOBBLIX 33,I[aHPII>'I;
pa60Ta Ha KOMIIBIOTEpax I10 BBIIIOJHECHUIO TECTOBBIX 3aIlaHI/If/'I; IoAroToOBKa K EF:‘), COCTaBJICHHE annLOoMa 3aJ1a4 «O3az[aquHa;1 xumus»y. CocTaBJieHHE
SKCIICPUMCHTAJIBHEBIX 3aJla4, WX BBIIIOJIHEHUEC U 3alllUTa. CMOTp 3HAHUM.

HTrorosoe 3ansrue. O6CY)KI[€HI/IG PE3YyIbTATOB 3aHATHH 110 IIporpamMme 3a HpOH_ICI[H_II/Iﬁ roa 1 3a BCC UCTBIPC roaa.

1.3.IIJTAHUPYEMBIE PE3YJIbTATHI

Ilo oxoHYaHHUM BCEro KypCa IKOJbHHUKHN 6y,[LYT YMETb IMNMPUMCHATH TCOPETHYCCKUC 3HAHUA IIPU PCHICHUU 3a4ad, pCHliaTb 3aJa4h OCHOBHBIMU
criocobamMu u METOdaMM,; COCTAaBJIATDH KOM6I/IHI/IpOBaHHHe 3aauu C Y4aCTHEM OPraHUYCCKUX W HCOPraHWYCCKHUX BCUHICCTB; BBIINIOJHATH PA3JIMYHBIC BUJ/bI
SKCIICPUMCHTAJIbHBIX 3a1a4;, HAXOAUTb paHHOHaHLHLIﬁ cIroco0 peaICHUs onpeﬂeneHHoﬁ 3alavui U T'paMOTHO €€ O(bOpMHﬂTb, a TaKXKe pa60TaTB C TCCTOBBIMU
3aJaHHUAMHU 110 KHUI'aM U C UCIIOJIb30BAHHUEM I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHH.



O:xunaembie pe3ybTaTthl. [lociie mpoxoxkaeHus IporpaMMel 1-To roga o0ydeHus odydarone oyayT:
* 110 m e M e «Pacmeopuviy:

1) umems npedcmaenenue o pacTBOPE U €ro COCTABHBIX YACTSIX;

2) 3Hamb OCHOBHBIC BUJbI KOHIICHTPALUI PacTBOPOB (TPOICHTHAS M MOJISIPHAs); CHOCOOBI Mepexoja OT OJHOTO BHJAa KOHIECHTPALUUN K JAPYromy;
OCHOBHBIE OTPACIIN ITPOU3BOJCTBA, /1€ IPUMEHSIOTCS pacueThl Ha paCTBOPHI;

3) ymemsb TIPOU3BOANTH PacyeThl HA OIMpPeE/eIeHHE MPOIEHTHOW W MOJISIPHOW KOHIIGHTPAIMi pacTBOpa; MEPEBOANTH MOJSPHYIO KOHIIEHTPAIHIO B
MIPOIICHTHYIO U HA00OPOT;

* 110 m e M e «OcHo6HbIe NOHAMUA U 3AKOHbL XUMUUNY!

1) 3namb OCHOBHBIC 3aKOHBI M TIOHSATHS XUMHH (aTOM, MOJIEKYJIa, OTHOCHTEIbHAS aTOMHAsl Macca, OTHOCUTEIbHAsE MOJIEKYJIIPHAs Macca, KOJMYECTBO
BEIIIECTBAa, MACcCOBas JIOJSI XUMHUYECKOTO 3JIEMEHTa B BEIIECTBE, HOPMAJIbHBIC YCIOBHS); 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTBA, 3aKOH ABOTAJIpO, YHCIIO
ABorazpo;

2) ymemsb TIPOU3BOIUTH PACUETHI C HCIOJIH30BAHUEM OCHOBHBIX 3aKOHOB M ITOHSATHI;

* 110 m e m e «I az000pasznvie seujecmear.

1) umems npeocmasnenue 06 0COOCHHOCTSAX CTPOCHHUS Ta3000pa3HBIX BEIIECTB;

2) ymems NPOU3BOAUTHL PACUCTBI Ha OIIPEACICHUC OTHOCUTEJIBHON IJIOTHOCTH ra3006pa3H0r0 BCIICCTBA, BBIYUCIICHUC YCPEC3 HEC OTHOCHUTEJIBbHOMN
MOJ'ICKy.]'IHpHOﬁ MacCChbl F83006p33HOF0 BCHICCTBA, BBIYHUCIATH MACCy F83006p83HOF0 BCIICCTBA IIO €TI0 O6’B€My U 00bEM II0 M3BECTHOH Macce npu

HOPMAJIbHBIX YCIIOBUAX C HCIIOJIb30BAHHUEM MOJIAPHOI'O o0beMa ra3oB; OIPECACIIATE MOJICKYJIAPHBIC (I)OpMyJ'IH BCIICCTB MO MaCCOBBIM A0JIAM XHUMHWYCCKHX
3JIEMEHTOB U OTHOCHUTEIILHOM IIJIOTHOCTH T'a30B.



KpOMe BBIICIICPCUHNCIICHHOI'O O6yanOH_[I/Ie ojiydatb BO3MOXHOCTb HAYYHUTBLCH COCTABJIATH 3aAa4d 110 JAHHBIM TEMaM, YTO CHOCO6CTBy€T
MOBBIIIEHUIO YPOBHS OTBETCTBEHHOCTH YUE€HHKA, CAMOOIICHKH U CTaTyca peOeHKa 3a CYeT COPEBHOBATEILHOTO Y PeKTa.

O:xunaembie pe3ybTaTthl. [lociie mpoxoxkaeHUs TPOrpaMMBbI 2-T0 ToAa 00ydeHus oOydaromue OyayT:
* 110 m e M e «Pewenue 3a0au no xumuueckum ypagHeHusam»:
1) umems npedcmasnenue 0 XAMUICCKUX PEAKIINSX, UX BHIAX;

2) 3Hamb OCHOBHBIC IPUHIIUIIBI PEIICHHS 3324 10 XUMHYECKAM YPABHCHHUSM; METOJIMKY PEIICHHS 33/1a4 0 XUMHUYECKUM YPaBHEHHUSM, €CIIU OJTHO U3
pearupyrommx BelecTB JaHO B U30BITKE; Ha BBIXOJI IPOIYKTa, IPUMECH, PACTBOPSI;

3) ymemsb WCTIONB30BaTh 3HAHHUSA |-rO Toga OOYYEHHs; JeiNaTh BBIYHCICHHS MO0 XMMHUYECKMM YPaBHEHHSM Ha HAXOKICHHE MaccChl (KOJUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKIMU IO Macce (KOJUYECTBY BEIIECTBA) BCTYMAIOIIUX B PEAKIMIO BEIIECTB M HAO0OPOT; pemiaTh 3aJadydl MO0 XUMUYECKHUM
YpaBHEHUSAM, B KOTOPBIX YYacTBYIOT Tra3000pa3Hble BEIIECTBA, MCMOJb3ysd 3aKOH OOBEMHBIX OTHOLIEHHHM Ta30B; MPOU3BOJAUTH pacUeThl IO
TEPMOXUMHUYECKHM YPaBHEHUSAM; NMPOU3BOAUTH pacueThl MO XUMUYECKUM ypaBHEHHUSM (€CliMd OJIHO M3 BEIIECTB JITaHO B M30BITKE, Ha BBIXOJ MPOIYKTa,
MIPUMECH, PACTBOPHI) U COCTABIISITH 3a/1a4H, UCIOJIB3YS 3HAHUS O CBOMCTBaX HEOPTraHMYECKUX BEIECTB;

* 110 m e m e «OxucaumenbHo-60CCMAHOBUMENbHbIE peakyuui:

1) 3Hamb 00 OKUCIHUTEIHLHO-BOCCTAHOBUTEILHBIX p€aknusax; O IIOHATHH OKHCIWUTCIIb MW BOCCTAHOBHTCIIb, IMOHATHUAX OKHCIIMTENBHBIN H
BOCCTAHOBUTEIbHBIN pouecce;

2) ymemsp OIPECACIATH CTCIICHU OKHCIICHHUA XHUMHUYCCKHUX JSJICMCHTOB, pPACCTABIIATH KOB(b(bI/II_[I/ICHTBI B XUMHUYCCKUX PpCaAKLNUAX C YYAaCTHEM
HCOPraHM4CCKUX BCHICCTB MCTOJaMU 3JICKTPOHHOI'O OanaHca u HonypeaKuHﬁ;

* 110 m e M e «l enemuueckas cé53b Me:)fcdy OCHOBHbIMU KlldCCAMU HEeOPp2anU4YeCKUxX COCOUHEHUILY.

1) 3Hamb XUMUYCCKHE CBOMCTBA U CIIOCOOBI IMOJIYYCHUSI OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX COG,I[I/IHGHPlﬁ;



2) ymemsp 3allUCbIBATh PCAKIOHUH «UCIIOYKU npeBpameHMﬁ», C y4aCTUCM HCOPraHMYCCKUX BCHICCTB, PCIIATb U COCTABJIATH 3aJa4d Ha «HICIIOYKHU
HpCBp&H.[CHPIfI»; BBLICJIATH INIABHOC U aHAJIM3UPOBATDL X0 PCIICHUSA «ICIIOYKU HpeBpameHHﬁ».

* 110 m e M e «Kauecmeennvie peakyuu Ha HeOP2AHUYECKUe BeUecmeay:
1) umems npedcmagnenue o Ka4eCTBEHHBIX PEAKINAX U UX IPUMCHEHNUY;

2) 3namp ¥ COOMIONATh TPABWJIA TEXHUKH OE30MacCHOCTH TPU PabOTe C XMMHUYSCKMMHU BEHIECTBAMH M OOOPYJIOBAaHHEM; PEarcHThl M METOJIHKY
IIPOBEJICHUS] KAUECTBEHHBIX PEaKIil Ha OCHOBHbIE KATHOHBI 1 aHMOHBI HEOPTaHNYECKUX BEIIECTB;

3) ymemsp IPOJACIIBIBATE KAYCCTBCHHBIC PCAKIIHU, MMPUMCHATDH IIOJTYUYCHHBIC 3HAHUSA IMPU PCIICHHUU U COCTABJICHUHU 3a4da4 Ha OIPCIACIICHHUE BCIICCTB B
pactBope.

KpOMe BBILICIICPECUYNCIICHHOTO MIKOJIBHUKHU y4daTCHd O6J'IallaTI) BOJICH M HACTOMYMBOCTHIO B JOCTHXXKCHHUH IIOCTaBJICHHOM e, CTaHOBATCA CIIOCOOHEBI
BE€CTHU HUCCIIEA0BATCIILCKYIO pa60Ty 110 OMMPEACTICHUIO XUMHNYCCKHUX BCIICCTB.

O:xunaembie pe3yabTaTthl. [locie mpoxokaeHus mporpaMmel 3-ro roga o0ydeHus oOydarone OyayT
* 110 m e M e «Haxoocoenue monexynsaproti popmynvl opeaHuuecko2o eusecmea.
1) 3namw 06 0COOECHHOCTSAX CTPOCHHSI OPraHMYECKUX BEIECTB, KX MHOTOOOpa3uH U CBOMCTBAX;

2) ymemp HAXOUTH MOJICKYJIIPHYIO q)OpMy'J'Iy OPraHuYCCKOro BC€IICCTBA 110 MACCOBBIM JOJISIM BXOAAIIUX B HECTO XMMHUUYCCKUX JJICMCHTOB, II0 MACCC
(O6’LeMy, KOJIMYCCTBY BeH_IeCTBa) IMPOAYKTOB CTOpaHUs U OTHOCHUTEIIbHON MJIIOTHOCTH €T0 IIapoB 110 KaKOMy'J'II/I6O APpyromy rasy,;

* 110 m e M e «Pewenue 3a0au no xumuyeckum YpasHerUAM C ydacmuem OpeaHudecKux eeuecmse).
1) 3Hamb 0COOCHHOCTH XUMHYECKUX MponecCOB € yHaCTUEM OPraHUYCCKUX BCHICCTB,

2) ymems NPOU3BOAUTL PACUYCTBI IO XUMHUYCCKOMY YPABHCHHIO;, COCTABJIATH 3aJa4d C YYACTUCM OPraHUYCCKUX BCIICCTB HA HAXOKIACHUC MACCHI,
O6’[>CM3., KOJIMYCCTBA BCHICCTBA MPOAYKTA PCAKIIMN HJIM HCXOAHOTO BCIICCTBA, HA IPUMECH, BBIXOJ ITPOAYKTA, M30BITOK OAHOI'0 N3 UCXOJHBIX BEIICCTB,



*110 m e M e «I enemuueckas cé:a3b M@f)f()ay OCHOBHbIMU KllAcCaAMU Op2aHU4YeCKUx coeounenuil. I enemuueckas ces3b OpcarHU4YeCcKux U HeopeaHuvecKux
eewecmer.

1) 3namp xumMuYecKrue CBOMCTBA U CIIOCOOBI MOTYYSHHsI OPraHMYECKUX BEILECTB;

2) ymems peliaTb W COCTaBJIATH IICTIOYKH TMPEBPALICHUI C y4acTHEM OPraHMYSCKHX BELICCTB; pellaTh Pa3JIUYHbIC BHIbI 33/1a4 IO LEMOYKaM
IIPEBPAIICHUI C UCIIOJIb30BAHUEM OPIraHMYECKMX BEIIECTB; YMETh PEIIATh M COCTABJATH 3a/a4d IO LENOYKaM IPEBpAlICHUH, KOTOPbIE YKa3bIBAlOT Ha
B3aMMOCBSI3b HEOPraHNYECKNX BEUIECTB C OPraHUYECKUMU;

* 110 m e M e « OKuCaIumenbHo-60CCmMarHO8UMeIbHble peakyuur:

Ymuems pacCTaBIIATh KOS(b(bI/IHI/IeHTBI B YpaBHCHUAX OKHCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHI/II\/’I C ydaCTueM OpraHm4eCKux BCIICCTB MECTOJ0M
SJICKTPOHHOI'O OanaHca u METOI0OM nonypeaKunﬁ; COCTaBJIATH YPAaBHCHUSA OKHCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

* 110 m e m e «Kauecmeennvle peakyuu Ha opecanudecKue seuiecmear.

1) 3namp TexHUKY O0€30MACHOCTH TPU PabOTe C OPraHMYSCKHMH BEIIECTBAMH, pearcHThl M METOJbl MPOBEJICHUS Ka4eCTBCHHBIX pEaKIMid Ha
pa3iMyYHbIe OPraHUYECKHE BEIeCTBa;

2) ymemsp NPOJACIBIBATE KaAYCCTBCHHBIC PCAKUWH, IMPHUMCHATH IIOJTYUYCHHBIC 3HAHUA IIPpHU PCIICHHU M COCTABJICHHUH OKCIICPUMCEHTAJIBHBIX 3aJad Ha
OnpeACIICHUE OPraHUYCCKUX BCIICCTB B paCTBOPE; pa6OTaTB C XUMHNYCCKHMHU BCIICCTBAMH U XUMHUYCCKHUM O60py,Z[OBaHI/IeM.

Kpowme BrIenepeqrcieHHOro MKOJIBHUKY YUaTCsl YYUTBCS, Y HUX PaCIIUPAETCs Kpyro3op, IOBBIIAETCS YPOBEHb UHTEIUIEKTA.
Osxupaemsie pe3yabTathl. [locie npoxoxxaeHus nporpaMmsl 4-ro rojga ooyueHus ooyuarorue oOyayr:

* 110 m e m e «Cmpoenue amoma, nepuoouyeckuil 3akon /. U. Menoeneesa»:

1) 3mames cTpoeHue atoma;

2) ymems, UCTIOINB3Ys TIEPHOANIECKYIO CHCTEMY JIEMEHTOB, H300pakaTh AIEKTPOHHBIE U Tpadudeckue GopMyIbl aTOMOB U HOHOB 3JIEMEHTOB;



* 110 M e M e «XuMuueckas Kunemuxa u kamanus. Xumuueckoe paesHoeecue».

1) 3namp OCHOBHBIC IPUHIIMUITBI IPOTEKAHUS XUMHICCKUX PEAKIIHIA;

2) ymems TIPOU3BOJUTH PACUCTHl M COCTABIATH 33Ja4d Ha ONPEACICHUE CKOPOCTH XMMHYECKOW PeakiMu, KOHCTAHThI PAaBHOBECHS, IPOTHO3HPOBAThH
TEYEHHE XMMHMUYECKUX peakUud Npu HU3MEHEHUHM TEMIIEpaTyphl, JaBJICHUs, KOHLIEHTpPALUi BELIECTB, NEHCTBUM KaTajau3aTopa; MPOBOJUTh XUMHUYECKHE
AKCIEPUMEHTHI;

*rIomeme «Pacmeopbz».'

ymems TIPOU3BOIUTH PAcCUEThl HA OMNPENEICHUE KOHIIEHTpPAlMd NMPU CMEIIMBAHUM PACTBOPOB; C MOMOIIBI0 PA3JUYHBIX PACUYETOB MEPEXOIUTH OT
OJHOTO BHJa KOHUEHTPALNHI K IPYyroMy; TOTOBUTH PACTBOPHI 33IaHHON KOHILIEHTPALINH;

*rIomeme ((HpOMleJZ€HHO€ noJjiydyerue BAdICHEIUUUX HeopecaHu4ecCKux eeuecmey.

1) 3Hamp POMBINUICHHBIC CIIOCOOBI MOJTYYSHHS aMMHaKa, CePHON KUCIOTHI; O BAXKHEUIINX XUMHUYECKHX 3aBojax B Poccuu u YersiOnuckoit obmactw;
O BJIMSIHUU XUMHUYECKUX MTPOU3BOJICTB HA SKOJIOTHUECKYI0 00CTaHOBKY MECTHOCTH;

2) ymemsp PEIIATh U COCTABJIATH 3aJa4d 110 TUIIMYHBIM TEXHOJOTHYCCKUM ITPUEMaM IIPOMBIIIIICHHOI'O IIOJIYYCHUA aMMHaKa U CCpHOfI KHUCJIOTHI,

en1o mem e «Memannviy:
1) 3Hamp OCHOBHBIE CBOWCTBA U CIIOCOOBI TIOTYYCHHUST METAILJIOB,;

2) ymemsp NMPUMCHATDH IMOJIYUCHHBIC 3HAHUS TIPHU PCIICHHUU 3a/1da4 Ha OCHOBHBIC CBOMCTBA M CIIOCOOBI MOJIYYCHHA METAJJIOB; IPOBOJAUTH XHUMHUYCCKHUC
OKCIICPUMCHTBI; COCTABJIATh YPABHCHUSA JJICKTPOJIN3a U pCHIATh IO HEMY PA3JIMYHBIC TUIIBI 3a1a1;

* 110 m e m e «Hememannviy:

1) 3Hamb OCHOBHBIE CBOMCTBA HCMCTAJJIOB, UX PACIIOJIOKCHHC B HepHOﬂHQCCKOﬁ Ta6J'II/II_IC; OCHOBHBIE CIIOCOOBI MOJIY4CHU HECMCTAJIJIOB,



2) ymemsb NPUMCHATH IMOJIYYCHHBIC 3HAHUA NPH PCHICHUU PA3JIMYHBIX THUIIOB 3aJa4d; MNPOBOAWUTL XMMHUUYCCKHE OKCIICPUMCHTBHI; OCYHICCTBJIATH U
COCTaBJIATh TCHCTUYCCKUC LCIIOYKHU, YKA3bIBAOIIHUC Ha B3aUMOCBA3b HCMETAJIJIOB U MCTAJIJIOB.



KAJIEHJIAPHBI YUEBHbII I'PA®UK
Kanennapusiii yaeOHBIN TpaK COCTABIISACTCS HA KK YI€OHBIN T0/1 A1 KOHKPETHOM IPyIITbl 00yYatoMIuXCsl.

KAJIEHJAPHBINA YUEBHBIN I'PA®UK IMTEPBOT'O I'OJIA OBYUEHMS (8 kaace)

Nor/m | Jlara Tema 3ansTHS KonnuecTBo yacos
Bcero Teopus [IpakTrka
1. BBoanoe 3ansatue. Th 1 1
PactBopsbl (9 yacoB: 34 Teopusi; 64 NPaKTHKA)
2. Brruncaenne MaccoBoii 1011 2 1 1

PacTBOPEHHOTO BEIIECTBA H MACCHI
BEIIECTBA B PACTBOPE.

3. PacueTsl, cBsI3aHHBIC C MOJISIPHOM 3 1 2
KOHICHTpAILME
4, [Tepexon oT ogHOTO BUIA 4 1 3

KOHLIEHTPALIUU K JPYrOMy

OcHOBHbIE MOHATHS M 3aKOHBI XUMHH (16 yacoB: 34 Teopus; 134 npakTuKa)

5. Pacuer oTHOCHTENEHO MOJISIPHOI 2 1 1
MaccChl COETMHEHUS

6. BrrunciieHrne 0OTHOCUTEIBHON MacChl 1 1
JJIEMEHTOB B BEIIECTBE

7. OnpeneneHue MacCoOBOM JI0JTH 1 1
XHMHYECKOTO DJIEMEHTA B BEIIECTBE

8. Pacuer mMacchl 3jIeMeHTa 110 U3BECTHOU 1 1

Macce BCUICCTBA, COACPIKALICTO
JIaHHBIM dJIEMEHT

9. BrruucieHue Macchl BeliecTBa o 1 1
Macce dJIEMEHTA B HEM
10. WNHnuBuayanbHble KOHCYIbTAUU 1 1

11. Brruncnenue KoanyecTBa BEIIECTBA 11O 1 1




€ro Macce

12. Pacuer mMaccel 1o u3BECTHOMY 1
KOJINYECTBY BEUIECTBA
13. WNHmBuayabHble KOHCYIbTAUU 1
14. Pacuer npocreiimieit popmyibl 2 1
BEIIECTBA TI0 MAaCCOBBIM JIOJISIM
HJIEMEHTOB B COCJIMHEHHUH
15. WNHmBuyaIbHBIE KOHCYIBTALIUU 1
16. Pacuer yncna yactun (Moaexy, 2 1
aTOMOB) TIO €ro Macce, Mo KOJINYECTBY
BelIecTBa WM 110 00bemy. Hucio
ABoraapo
17. WNHmBuyanbHble KOHCYIbTAUU 1
I"'a3000pa3Hbie BemecTBa (8 yacoB: 24 Teopusi; 64 NpakTHKA)
18. Tb. Onpenenennue OTHOCUTEILHOM 2 1
IJIOTHOCTH Ta3a
19. Brruncnenue oTHOCUTETBHON 1
MOJIEKYJISIPHOM MaccChI IO €ro
OTHOCHUTEJIbHOM IJIOTHOCTH
20. Omnpenenenrue Macchl ra3000pa3HOTO 1
BEIECTBA IO €ro 00beMy Mpu
HOPMAJIbHBIX YCIOBUSAX. MOJISIpHBII
00BeM ra3oB
21. Brruucnenue o6bemMa razo00pa3Horo 1
BEII[ECTBA TI0 €ro Macce, M0 KOJUYECTBY
BEIECTBA
22. Omnpenenenue GopMyIibl BEIIECTBA 1O 2 1
MacCOBBIM JIOJISIM DJIEMEHTOB U
OTHOCHUTENILHOU IJIOTHOCTH ra3a
23. WNHnuBuayanbHble KOHCYIbTAUU 1
24, HTrorosoe 3ansitue 1

Hroro

: 35 gacoB




KAJIEHJAPHBINA YUEBHBIN T'PA®HUK BTOPOT'O I'OJIA OBYUEHMS (9 knacc)

Neni/mt | Jlara Tema 3ansTus KonnuectBo yacos
Bcero Teopus IIpakTrka
1. BBoanoe 3ansatue. Th 1 1
Pemenne 3a1a4 no XuMu4eCcKUM ypaBHeHusiM (20 yacoB: 64 Teopusi; 144 npakTuka)
2. Brruncnenue maccbl (KoJM4ecTBa 2 1 1

BEIleCTBA) 00Pa3yIOIMMUXCS BEMIECTB 110
Macce (KOJMYECTBY BEIECTBA)
BCTYNNHMBIIUX B PCAKIMIO BCUICCTB

3. Brruucienue o0beMa ra3oB 110 1 1 1
M3BECTHOM Macce (KOJIMYECTBY
BEIECTBA) OJHOTO U3 BCTYIUBIINX B
PEaKIIMIO WM TIOJYYUBIIIUXCS B
pe3ynbTaTe ee BEIIECTB

4, NHnuBuayanpHbIe KOHCYIbTAIIUN 1 1

5. Pacyetr 00beMHBIX OTHOIIIEHUH T'a30B 2 1 1
10 XMMHUYECKHM YPaBHEHUSIM

6. PacueTsl o TepMOXUMHYECKIM 1 1
YpaBHEHHSIM

7. PacueTsl Mo XUMHUYECKUM YpaBHEHUSM, 3 1 2

€CIT OJTHO M3 PEarupyromux BEIIeCTB
JIAHO B U30BITKE

8. WuauBuayanbHble KOHCYIbTAIIMH 1 1

9. Omnpenenenre MaccoOBOM UM 0OBEMHOM 2 1 1
JIOJTU BBIXOJ1a IPOAYKTA OT
TEOPETUYECKH BO3MOYKHOTO

10. WNHnuBuayanbHble KOHCYIbTAUU 1 1

11. Brruucienue Maccel Wid o0beMa 2 1 1
MPOJIyKTa PEAKIIUH 0 U3BECTHOM
Macce WIM 00beMY UCXOAHOTO




BEIIIECTBA, COJICPIKAIIECTO IIPUMECH

12. Haxoxnenue maccol (KOJIUYeCTBa, 2 1 1
00BeMa) MPOIyKTa PEaKIUH 110
HCXOJHOMY BEIIIECTBY, HAXOIAIIEMYCS
B pacTBOpe
13. WNHmBuayabHble KOHCYIbTAUU 1 1
OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (5 yacoB: 24 Teopusi; 34 NPaKTHKA)
14. OKHUCIIMTEIEHO-BOCCTAHOBUTEIILHBIE 2 1 1
peakuuu. PaccranoBka
K03 (UIIMEHTOB METO/I0M
AJIEKTPOHHOTO OajaHca
15. OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIE 2 1 1
peakuuu. PaccranoBka
K03 (HUIIMEHTOB METO/I0M
MOJTYPEAKITAMN
16. NHnuBuayanpHbIe KOHCYIbTAIIUN 1 1
I'eneTnuyeckas CBsA3b MeXKIAY OCHOBHBIMM KJIACCAMHM HEOPraHWYeCKUX COeTMHEeHUit
(3uaca: 14 Teopusi; 24 NPaKTUKA)
17. Haxosxnenune macchl (koudecTBa 3 1 2

BeIlleCTBa, 00bEMa) IO IEMOYKE
MpeBpallleHU N

Ka4yecTBeHHbIE peaKkluy HA HEOPraHu4YecKue Bemecrna (S yacos: 2

4 Teopusi; 34 NPAKTUKA)

18. Pemtenue 3amay Ha Ka4yeCTBEHHOE 5 2 3
omnpe/e/icHue KAaTHOHOB U aHHOHOB
HEOPraHMYECKHUX BEIICCTB

19. Hrorosoe 3ansarue 1 1

Htoro: 35 yacos




KAJIEHJAPHBIA YUEBHBIN TPA®UKTPETBEIO I'OJIA OBYUEHMSI (10 kaacc)

Neni/mt | Jlara Tema 3ansTus KosnuectBo yacos
Bcero Teopus IIpakTrka
1. BBoanoe 3ansaTue. Th 1 1
Haxoxnenue MoJieKkyjasipHoii ¢popMyJibl OPraHn4decKoro Bemectna (5 yacoB: 24 Teopus; 34
NPaKTHKA)
2. Haxoxnenue MosieKynsspHOil popMyIIbl 2 1 1

BEIICCTBA 11O MaCCOBBIM A0JIAM
BXOOAIINX B HETO XUMHUYCCKUX
9JICMCHTOB

3. Haxoxaenue MonekymnsipHoit hopMyIibl 2 1 1
ra3o00pa3HOro BeUlecTBa 1o Macce
(oOBpeMy, KOJIMUECTBY BEIIECTBA)
MPOIYKTOB CTOPAHUS M IIIOTHOCTH €ro
MapoB [0 KAKOMY-JIH00 IpYyrOMY raszy

4, NunuBuayabHas KOHCYIbTAIIUS 1 1

Pemlenue 3a1a4 1o XuMH4YeCKMM YPABHEHHMSIM C y4aCTHEM OPraHM4YecKHX BellecTB
(8 yacoB: 34 Teopus; 5S4 NPaAKTUKA)

5. Haxosxnenue maccol (00bemMa) 3 1 2
MPOJIYKTa peakiuu 1o mMacce (00beMy)
MCXOJIHOTO OPTaHUYECKOTO BEIIECTBA,
COJIep KAIEero MpUMecH (Ha pumepe
AJIKaHOB, aJIKCHOB, aJIKaIUCHOB,

AJIKUHOB)
6. Pemenne 3a1a4y Ha BBIXOJ] MPOJIYKTA 2 1 1
7. Pemtenue 3amay Ha n30BITOK OQHOTO U3 3 1 2
BEIIECTB

I'enern4yeckasi CBSI3b MeK1y OCHOBHBIMH KJIaCCAMH OPraHMYECKUX COCAMHEHHUH.
I'eneTn4yeckasi CBSI3b OPraHM4eCcKUX U Heoprannyeckux semects (1049acos: 34 Teopusi; 74
NPaKTHKA)

8. Ocy1iecTBiIeHHE LIETIOYKH 3 1 2
[IPEBpALICHUN, pEeLIEHUE 110 HEM




OKCIICPUMCHTAJIbHBIX 3a,uat1* (Ha
MIpUMeEpPE YIIIEBOI0POJIOB)

Ocy1iecTBIIEHUE LIETIOYKH
MPEBPAILLECHUH, PEIIEHUE IO HEW
SKCTIEPUMEHTAIBHBIX 337124 (Ha
MIpUMEPE KUCTIOPOJICOAEPIKALINX
OpPraHMYECKUX BEILECTB)

10.

Ocy1ecTBiIeHHE LIETIOYKH
[IpEBpALICHUH, CBA3BIBAIOLICH
OpraHMYEeCKUEe U HEOPraHUYECKHe
BelecTsa. Pemenne no e
SKCIEPUMEHTAJIbHBIX 3a7a4

11.

Ocy1iecTBIIeHUE LEMTOYKH
MPEBPAILICHUH, PEIIEHUE IO HEW
SKCTIEPUMEHTAIBHbIX 3a1a4 (Ha
pUMepe a30TCOJePKAIINX BEIIECTB)

12.

NHnuBuayabHas KOHCYIbTAIUS

1

Oxucian

TCJIbHO-BOCCTAHOBUTC/IbHBIC PpCAKIIMU

3yaca: 14 Teo

Hs; 24 NPAKTHKA)

13.

PaccranoBka ko3 puireHTOR B
OKHCITUTEIILHO-BOCCTAHOBUTEILHBIX
PEaKIHIX C YYaCTHEM OPraHUYEeCKUX
BEIIECTB METOIaMH 3JICKTPOHHOTO
OajyaHca ¥ MoJTypeaKiuii

3

1

2

KauyecTBeHHbIE peaKkIMU HA OpraHnyeckue BemniecTna (74acoB: 24

TeOpHus; SY mj

PAKTHKA)

14.

Omnpenenenne OpraHNYeCcKuX BEIIECTB
C MOMOIIbIO KAYECTBCHHBIX PEAKLIUH
(anxaHsbl, HETIpeAeIbHEIC
YTJI€BOAOPO/IbI, OTHOATOMHBIE
npeJenbHble CIIUPTHI, MHOTOATOMHBIE
CIHUPTHI, PEHOJIBI, AJIbJETUIbI,
KapOOHOBBIE KHCIOTHI (0OCOOEHHOCTh
MYpaBbHUHOM KUCIIOTHI), OEJIKH, KHUPHI,

YTJIEBOJIBI)

4

2

2




15. Pemrenne skciepuMeHTAIBHBIX 3a7a4 2 2
110 OPTraHUYECKOW XUMHH

16. WNHuBunyanbHas KOHCYJIbTALUs 1 1

17. HUToroBoe 3aHsiTHE 1 1

Hroro: 35 yacos

*
3KCHepI/IMCHTaJII)HI)IC 3aaa4y BBIIIOJHAIOTCA B 3aBUCUMOCTH OT COACPKAHUA PCAKTHBOB B ﬂa60paT0p1/m



KAJIEHJAPHBINA YUEBHBIN I'PA®HUK YETBEPTOI'O IT'OJA OBYYEHUS

(11 knacc)
Neni/mt | Jlara Tema 3ansTus KonnuectBo yacos
Bcero Teopus IIpakTrka
1. BBoanoe 3ausartue. Th 2 2
Ctpoenue aroma, nepuoanyeckuii 3axon /I. . MenpnesneeBa (2 yaca: 14 teopusi; 14 npakTuka)
2. Hanucanue 31eKTpOHHBIX U 2 1 1
rpaguveckux GopMys aTOMOB U HOHOB
JJIEMEHTOB
XuMUYecKass KHHEeTHKA U KaTaJau3. XuMH4YecKoe paBHoBecHe (5 4yacoB: 2 4 Teopusi; 3 4
NPaKTHKA)
3. Pacuetsl ckopocTu peakiuu mo 2 1 1
M3MEHEHUSIM KOHIEHTPAlui BEIIEeCTB,
JABJICHUS, TEMIIEPATYPHI
4, Omnpenenenre KOHCTAHTBl PAaBHOBECHS 1 1
5. Pemtenue 3amay Ha cMenieHne 2 1 1
XMUMHUYECKOTO PaBHOBECHUS IIPU
W3MEHEHUU TeMIIepaTyphl, JaBICHUS,
KOHIEHTpAIIMI BEUIECTB, ACHCTBUU
Karaju3atopa. BeinmoiaHenue
HKCIEPUMEHTAJIHLHON paboThI
PacTBopsbl (4 yaca: 24 Teopusi; 24 NPAKTUKA)
6. 3aiayn Ha CMENIMBAHNUE PACTBOPOB 2 1 1
7. [lepexon oT ogHOTO BUJA 2 1 1
KOHIIEHTPALIUH K APYTroMy.
BrimonHenue skcepuMeHTanbHON
paboTHI
IIpombInLIeHHOE MOJIyYeHHe BasKHEHIMX HEOPraHM4YecKHuX BeecTs (4 yaca: 14 Teopusi; 34
NPaKTHKA)




8. Pemienne 3a1a4 Ha TUITHMYHBIC 4 3
TEXHOJIOTHYECKUE TPUEMBbI
MIPOMBILIJICHHOTO MOJyYEHUs BEIIECTB
(Ha mpuMepe CUHTE3a aMMHaKa,
METaHOJIa, POU3BOJICTBA CEPHOM
KHCJIOTHI)
Metanibl (5 4yacoB: 24 Teopusi; 34 NPAKTHKA)
9. Pemenue 3a1a4 Ha OCHOBHBIE CBOMCTBA 3 2
MeTaoB. BeimoaHenue
SKCIEPUMEHTAIbHONU paboThl
10. DIEKTPOIU3 2 1
Hemerajuibl (4 yaca: 14 Teopusi; 34 NpakTHKA)
11. Pemenne 3amau Ha OCHOBHBIE CBOMCTBA 4 3
HEMETaJIJIOB U NX COeTUHECHUMN.
BrinosiHeHUE S3KCIEPUMEHTAITBHOM
paboThI
O06o0menne (8 yacoB: 24 Teopusi; 64 MpaKTUKA)
12. KomOunmpoBaHHbBIE 331241 TI0 3 2
HEOpPraHWYECKON U OpraHu4eCKON
XUMHU
13. IToaroroska k EI'D. TectoBrie 3amanus 4 3
14. WNHnuBuayabHass KOHCYJIbTAINS 1 1
15. Hrorosoe 3ansarue 1 1

Htoro: 35 yacos
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