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INOACHUTEJIBHASA 3AIINCKA

Paboyasi nporpamma y4eOHOro Kypca paspadoTaHa Ha OCHOBe IIPOrpaMMBbI
MPONEIEBTUYECKOr0 Kypca XMMUHM JIJI 7 Kjlacca OCHOBHOM HIKOJIbI « XMMHUs. BBOAHBIN Kypc. 7 Kiaace»
apropoB O. C. TI'abpumensina, HW. I'. OctpoymoBa m A. K. Axunedoumnuna  (IIporpamma
MPOMENEBTHIECKOTO Kypca «Xumus. BBomausblil kype. 7 kiace»/ O. C. IN'abpuensn, U. I'. Octpoymos, A.
K. Axiie6unuH . - M.: llpoda, 2007r.),

O0mas xapakrepucTuka yue0HOro npeamera

H3ydyeHre BBOOHOIO Kypca XUMUU B 7 KJIACCE HAIPABJICHO HA JOCTYIKECHUE CACAYIONIMX EJIeH:
* MOATOTOBHTH yYAIIUXCS K U3YUYSCHHIO HOBOTO y4eOHOTO MpeIMeTa;

¢ CO34aTh IMO3HABATCIIbHYO MOTHBAIIUIO K NU3YUCHHUIO HOBOI'O IIPEAMETA;

* copmMupoBaTh MpeIMETHbIC 3HAHUS, YMEHHS U HAaBBIKH (B MEPBYIO OYEpEb pacueTHbIC U IKCIIEPU-
MEHTAJIbHBIE), HA KOTOPbIE HEIOCTATOYHO BPEMEHHU MPH U3yYECHUH Kypca XUMUU OCHOBHOM IITKOJIBI;

* NI0OKa3aTh APKHE, 3aHUMATEIbHbIE, YMOIIMOHAIEHO HACHIIIICHHBIC N30/l CTAHOBIICHUS U Pa3BUTHS
HayKH XUMUU;

* UHTETPUPOBATh 3HAHUS IO TPEIMETaM ECTECTBEHHOTO IHMKJIA OCHOBHOW IIIKOJIBI HAa OCHOBE
y4eOHOU JUCIUILTUHBI «XUMHUS.

Kypc mpomeneBTuku He mpenycMOTpeH (enepanbHbIM 0a3uCHBIM yU€OHBIM IUIAHOM, MO3TOMY B
porpaMMe OTCYTCTBYIOT CBEICHHUS Kypca XHMHHU, MPEITYCMOTPEHHOTO (eaepalbHBIM KOMIIOHEHTOM

rocyaapCTBE€HHOT'O 06p8.30BaTeJ'II>HOFO CTaHaapTa 110 XuMHHU IJIA OCHOBHOM IIKOJIBI.

Kypc (COCTOI/IT N3 YCTBIPEX qaCTeﬁ) pemacT CICAYIOINEC 3adaUn.

ITepBas TemMa — «XHUMMHSA B HEHTPE €CTECTBOZHAHUNM) —
1. MO3BOJISIET AKTYyAIM3UPOBATh XUMHUYECKHME 3HAHUS YYAlIUMXCS, IOJIYyYEHHBIE Ha YpOKax
MpUPOAOBEeHUs, Ouonoruu, reorpadguu, GU3UKHU, YTO YMEHBIIUT MICUXOJIOTUYECKYIO HArpy3Ky Ha
YYalIuXcs ¢ MOSABIEHUEM HOBOTO MPEIMETA.
2. crnocoOCTBYeT (hOpMHUPOBAHUIO UIEH 00 UHTETPUPYIOIIECH POITU XUMHUU B CUCTEME €CTECT-BEHHBIX
HAyK, 3HAUUMOCTH 3TOr0 PeAMETA ISl YCIEITHOTO OCBOCHUS €CTECTBEHHOHAYYHBIX JUCIHILIMH.
Bropas rema — «MarTemMaTuka B XUMHH» —
1. MO3BOJIIET COBEPIICHCTBOBATh YMEHHUS, HEOOXOUMBIE TIPH PEUICHUN XUMUYECKUX 3a/1a4u: YMEHHUE
BBIYMCIISITh 9acTh OT IIEJIOT0 (MaccoBas JIOJIS AJIEMEHTa B CJIO)KHOM BEIIIECTBE, MAaCCOBask U 0ObeMHas
JI0JIA KOMITOHEHTOB B CMECH, B TOM YHCJIE U JI0JIs IPUMecei ).
TpeTrpsa Tema — «SIBJIeHUSA, IPOMCXOASALIME C BeleCTBAMM» —
1. JmomonHSET CBEAEHUS YYaIIUXCsl 00 U3BECTHBIX UM (PU3UUYECKUX U XUMHUYECKUX SIBICHUSX.
UYersepras tema — «Pacckaspl Mo XuMUM» —
1. cmocobcTByeT (OPMUPOBAHUIO HAYYHBIX MPEJCTABICHUN 00 YUEHBIX-XUMHUKAX, YAUBUTEIHHOM
MHPE XUMHUH, OTKPBITUSX, PEAKLIUAX U BEILECTBAX.

XuMHsT — HayKa dKcrnepuMeHTalbHas. [103ToMy B 7 Kjacce paccMaTpUBAIOTCS TaKUE BAKHEWIINE
METOAOJOTMYECKHE TMOHATHUS, KaK «IKCIEPUMEHT», «HAOIIOJCHHE», «HU3MEPEHHE», «OMUCAHUEN,
«MOJEINPOBAHUEY, «TUIIOTE3a», «BBIBOI.

Jns  popMUpOBaHUS HKCHEPUMEHTAIBHBIX YMEHMH YYalIMXcs B NpOrpaMMe IpelyCMOTpPEHbBI
HECJIOKHBIE IO TEXHUKE BBIMOIHEHHS SKCIIEPUMEHTHI, 1a00paTOPHBIE ONBITHI U MPAKTUYECKUE PAOOTHI.
Taxoke 3TOH 1enM CrIocOOCTBYET MPeayCMOTPEHHBIH B Kypce JOMAIIHUM 3KCIIEPUMEHT, KOTOPBIN
MOJIHOCTbIO COOTBETCTBYET TpPeOOBaHUSAM TEXHUKH O€30MacHOCTH U 00ecledyuBaeT YUIeAlIne U3



MPAKTUKA OOYYEHHUS XHUMHUHU SKCIIEPUMEHTaJbHble PabOThl JIOHTETIOJHOrO (IIPOJOJIKUTEIBLHOTO IO
BPEMEHM) XapaKTepa.

N3ydenue mpennaraeMoro Kypca mpeaycMaTpUBaeT IIMPOKOE HCMOJIb30BaHUE aKTUBHBIX (OpM U
METOA0B OOYYCHHMS: MOBBIIICHUE POJIU CAMOCTOSITEIBHON paboThl yJauiuxcs B 00y4eHUU (Harmpumep,
MIPOBEJICHUE OMAIIHEI0 XMMHUYECKOT0 HKCIEPUMEHTa), B TOM YHCJE IMOATOTOBKA COOOIICHUN st
YUEHHUECKUX KOH(EPEHIIHA, 3aIIUTa MPOEKTOB, 00CYKICHUE PE3YJIbTaTOB JOMAIIIHET0 SKCIIEPUMEHTA.
PaGouass mporpamMma mnpenycMaTpuBaeT pPa3BUTHE TAKUX JIOTUYECKHX ONEpaluil MBIIJICHHS, Kak
aHaJIM3 M CUHTE3, CpaBHEHHE M 000OIIEHHE, BBIABIKEHHE W TOATBEP)KICHHE HIIM ONPOBEPKEHUE
TUIIOTE3 U T. 1.

BrimonHenne npakTuyeckoil yactu pabodeid mporpaMMbl MPEAYCMOTPEHO B CISAYIONIEM 00bEeMeE:

Bunanl gesreJnLHOCTH KoJu1-Bo padort
[IpakTuyeckue pabOTHI 6
KoHnTponbHble paboThl 2

[IporpaMMa mocTpoeHa Ha OCHOBE MEXIPEIMETHBIX CBS3€d, Mpexkae BCEro, ¢ KypcoM (GHU3HKH,
Ouosioruu, reorpapuu, MaTeMaTHKH.

Pabouvas nporpamMmMa oprieHTHpOBaHa Ha Hcnoyib3oBanne Y MK:
e Tabpuensn O. C., Octpoymos U. I'., AxneOunun A. K. «Xumus. BBonHbIi Kype. 7 Kiace»-

yuebHoe nocobue it yuamuxcs. - M.: [Ipoda, 2020 r.

e Tabpuensn O.C., Illunapesa I''A. Xumus: Metoguueckoe nocodbue K IMpOINEIEeBTUUECKOMY
Kypey «Xumus. BBonnsiii kype. 7 kiace». - M.: [Ipoda, 2020 r. (npoepamma, memamuueckoe
NIAHUPOBAHUE, PEKOMEHOAYUL).

KoHtponb 3a pesynpraTramMu OOYy4eHHUS OCYIIECTBISETCS 4Yepe3 MHCIOJIb30BaHME CIIEAYHOIUX
METOJIOB: TEKYLIUH, UTOTOBBIM.

I[Ipu »>TOM UCHONIB3YIOTCA pasnuyHble  (OpPMBI  KOHTPOJS: IpaKTUYecKas pabora,
camocCTosITeNIbHasE paboTa, TECT, YCTHBIN ONpPOC, MUChbMEHHAs] KOHTPOJIbHAs paboTa, 3aliuTa MpoeKTa U
Ap.

Texywuii Konmpoab OCYHIECTBIIIETCS C TIOMOIIBIO coOece0BaHts, TECTUPOBAaHUS, HAOIIOAEHHS B X0/1€
MPAKTUYECKUX padoT.

Temamuyeckuii KOHTPOJIb OCYIIECTBIIIETCS IO 3aBEpPUIEHUMH TeMbl B (oOpMe KOHTPOJIBHOTO
TECTUPOBAHUS WU MMCbMEHHOM KOHTPOJIBHON PabOTHI.

Hmoeoswiti KOHTPONIb 3HAHWM ydaluxcst MpeArnojaraeT coOeceloBaHWE  WIM TECTHPOBAHHE
(mudpepeHIupoBaHHOE) O OCHOBHBIM BOIPOCAM U3YYEHHOI'O MaTepuaa.

Mecto npeamMera B y‘leﬁHOM IJIaHe

CornacHo yTBEp>KIEHHOMY y4e€OHOMY IUIaHy IIKOJbl HA M3YYEHHE MPOINENEBTUUYECKOI0 Kypca XUMHUHU
oTBeZieH 1 yac B HefeJ10, M03TOMY paboyas mporpamMMa pazpaborana MHOM Ha 34 y4yeOHBIX 4acoB B
ron. Pacnpenenenune BpeMeHHM, a TakKe TEMbl 3aHSITHUH M SKCIEPUMEHTAIBHBIX PabOT MOJHOCTHIO
COXPAHEHBI COITIACHO aBTOPCKOM IIPOrpaMMe.

Oo0uIeyyeOHbIe YMEHHS, HABLIKH U CIIOCOOLI 1eATeJILHOCTH

Pabouas mporpamma mnpenycMaTpuBaeT (GOpMHUpPOBAHHME Yy ydalIMxcs 7 Kiacca oOuey4eOHbIX
YMEHHUM U HaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB JIEATEIHHOCTH U KIIFOUEBBIX KOMIETEHIIUH.



COJEPXAHUE OBYUYEHUA

I'nasa |. Xumus B nentpe ecrectBo3Hanus (114acoB)

Xumusn kak wacmo ecmecmeoznanus. Illpeomem xumuu

XuMHUST — 4YacThb €CTECTBO3HaHMs. B3auMOOTHOIIEHUS 4elIoBeKa W OKpyxkaromero mupa. [Ipeamer
xumun. Pusnyeckue Tena U BemiectBa. CBoiicTBa BemiecTB. [IpuMeHeHHe BeliecTB HAa OCHOBE HX
CBOMCTB.

Haénrwoenue u sxcnepumenm Kaxk Memoowvl U3y4eHus ecmecmeo3Hanus u Xumuu

HaGnronenne Kkak OCHOBHOM METOJl IIO3HAHMUSA OKPYXAIOMIET0 MHpa. YCIOBHUA TMPOBEICHHS
HaOmoaeHus. ['unoresa. DxkcrepuMent. BoiBoa. Ctpoenue miamenu. JlabopaTtopusi 1 000py10BaHHE.
Mooenuposanue

Monens, MmonenupoBanue. OcoOeHHOCTH MOJENUPOBaHus B reorpaduu, gusuke, Ouonorud. Mozaenu B
ouonornu. Mymspku. Mogenn B ¢usuke. DnektpodopHas MammuHa. ['eorpaduveckue MOJCIH.
XUMUYECKHE MOJENIU: MpeJMeTHble (MOJENM aroMa, MOJIEKYJ, XHMHUYECKHMX W MPOMBIIIICHHBIX
MIPOM3BOJICTB), 3HAKOBBIC, WJIM CHMBOJIbHBIC (CHMBOJBI AJIEMEHTOB, ()OPMYJBI BEIIECTB, YpPaBHEHUS
peaKImii).

Xumuueckue 3naxu u gpopmynot

XuMHUYECKUH d7eMeHT. XUMUYecKue 3Haku. VX o0o3HavyeHue, nmpousHolieHne. XuMuieckue GopMyIsl
BemectB. llpocteie u cnoxksble BemecTBa. MWHaekcel u  koddduuumentsl. KauecTBeHHBIH U
KOJIMYECTBEHHBI COCTAB BEIIECTBA.

Xumus u puzuka

YHuBepcanpHBI XapakTep MOJOXKEHUNH MOJEKYIIpHO-KHHETUYeCKoil Teopuu. [loHATHS «aTomy,
«Mousekynay, non». Ctpoenue Bemecta. Kpucramnmueckoe coctosHue Bemecrsa. Kpucrammnyeckue
pemietkn TBepAsix BemecTB. Auddys3us. bpoyHoBckoe aprmkenue. BemiecTBa MONEKyISpHOTO H
HEMOJIEKYJISIPHOTO CTPOEHHUS.

Azpezammuule cocmoaHusa eeuiecme

[TonsiTrie 00 arperaTHOM COCTOSIHMH BelecTBa. DU3MYECKUE U XMMHUYSCKUE sBIICHUS. ['a3000pasHebIe,
KHUJIKUE U TBEp/bIE BellecTBa. AMOpQHBIE BEIIECTBA.

Xumus u 2eozpagusn

("Tpoenue 3emuu: SApo, MaHTH, Kopa. JIuTochepa. MuHepansl 1 TOpHbIE MOPOAbl. MarmaTHueckue u
0Ca/I0YHbIC (HEOPTaHUYECKUE U OPTaHUUYECKHE, B TOM YUCJIE U TOPIOYUE) TTOPOIBI.

Xumusa u ouonozusn

XUMHYECKUH COCTaB >KMBOM KIJIETKH: HEOpPTaHWUYeCKHe (BoJa W MHUHEPAJIbHBIC COJM) U OPraHUYECKUE
(Oenku, KHUpBI, YTIEBOABI, BUTAMHHBI) BeliecTBa. buonormdeckas poib BOJbI B KHBOW KIIETKE.
®dortocuntes. Xmopohumi. buomornueckoe 3HaueHUE KUPOB, OCIKOB, YPUPHBIX Macel, YIJIEBOJIOB U
BUTAMHUHOB JJIs1 ’KU3HEIEATEIbHOCTH OPTraHU3MOB.

Kauecmeennvie peakyuu ¢ xumuu

KauectBennsle peakuuu. Pacno3HaBaHMe BEIIECTB C IMOMOIIBIO  KAaYECTBEHHBIX  PEaKIIMil.
Ananurnyeckuit cursai. OmnpenensieMoe BEUIECTBO U PEaKTHB Ha HETO.

JEMOHCTPALIUA
e Komnekuus pa3iauyuHbIX NmpeaMeToB win (oTtorpaduil mpeaMeToB U3 allOMUHUS U1 WUIIOCTPALUU
UJIEN «CBOWCTBA - IPUMEHEHUE.

* YuebHoe 000py10BaHKE, UCIIOJIb3YEMOE Ha YPOKax (PU3UKH, OMOI0ruH, reorpaduu 1 XUMUH.

* OnextpodopHast MamuHa B AeiictBuu. ['eorpadumueckue mozenu (rinodyc, xaprta). buonormueckue
MojieNd (MYJISDKM OpPraHOB M CHCTEM OPraHOB pacTEeHUil, KMBOTHBIX M 4yenoBeka). dusnueckue u
XUMHUYECKHE MOJIENIM aTOMOB, MOJIEKYJ BELIECTB U KPUCTAIUTMYECKUX PEIIETOK.

* OOBeMHBIE U MIAPOCTEPKHEBBIE MOJIENIN BOJIBI, YIIIEKUCIOIO U CEPHUCTOrO ra30B, METaHa.
* O6pa31bl TBEPBIX BEIIECTB KPUCTAIITMYECKOTO CTPOEHUsI. Moienn KpUCTAJUIMYECKUX PEIIETOK.

° Bona B TPEX arp€raTHbIX COCTOSAHUMAX. KOJ'IJ'IeKI_[I/ISI KPUCTAIIIMYECKUX U aMOp(l)HBIX BCIIECTB U I/ISJIGJ'II/Iﬁ



13 HUX.

* Konekuust MuHepanoB (a3ypur, KOPYHI, XaJdbKOIUPHUT, QIFOOPUT, TAIINT).

* Koyutekust TOpHBIX MOpoJ (TpaHMT, pa3iuyHble (HOPMBI KaJbIIUTAa — MEJ, MPaMop, U3BECTHSIK).
*Komiekuust Toprovynx HUCKomaeMblX (He(Th, KaMEHHBIH yrojb, CIaHLBL, TOPD).

JEMOHCTPAIIMOHHBIE DOKCIIEPUMEHTbBI
* HayyHoe Habio/ieHHe U ero onucanue. M3ydeHne cTpoeHus miaMeHHu.

° CHI/IpTOBaH OKCTpAaKI A XJ'IOpO(l)I/IJ'IJ'Ia H3 3CJICHBIX JIUCTHCB paCTeHHﬁ.
° ((HepeJ'II/IBaHI/Ie» YIIJICKHUCIIOIo rada B CTaKkaH Ha YPaBHOBCIHICHHBIX BECAX.

* KauecTBenHas pe€aKkuusia Ha KUCIOPO. KauecTtBenHas pCaKuusia Ha er'IeKI/ICJ'IHﬁ ras.

JIABOPATOPHBIE OIIbIThI
* PacipocTpanenue 3amaxa oeKoJI0Ha, TyX0B WM J€30/10paHTa Kak mpouecc Aupy3um.

* HaGronenue GpoyHOBCKOTO ABMKEHHS YACTUYEK YEPHOU TYIIH MOl MUKPOCKOIIOM.

* Inucdy3us mepmanranara Kajius B )KeIaTHHE.

* O6HapyxeHue 3(pUPHBIX Macel B aleIbCHHOBOI KOPOYKe.

* MI3y4eHure rpaHuTa ¢ IOMOUIbIO YBEIUYUTEIBHOIO CTEKJIA.

* OnpenieneHye coJiep:kaHus BOAbl B paCTEHUHU.

* OOHapyXeHHe Macjia B CEMEHax MOJICOTHEYHNKA U IPEIIKOTo opexa.

* O0HapyXeHHEe KpaxMaja B MIIEHUIHON MYKE.

* B3aumoeiicTBre ackopOMHOBOI KUCIIOTHI ¢ HOJ0M (orpeseneHne BuTaMiuHa C B pa3IM4HbIX COKaX).
* [IpoayBaHue BBIIBIXAa€MOI'0 BO3/yXa Y€pe3 U3BECTKOBYIO BOJlY

*OOHapyXeHHe U3BECTKOBOM BObI CPEIU PA3INUHBIX BEILIECTB.
JAOMAIIHHUE OIIBITHI
* I3roToBieHNE MOJIETEN MOJIEKYJl XMMUYECKUX BemecTB u3 [lnactunmna.

* luddysus caxapa B BOJE.
* OnBITHI C MyCTOM 3aKPBITON MJIACTUKOBOM OYTHUIKOM.
* OGHapyKeHHe KpaxMaja B IPOyKTaX MUTAHUS; SO0I0KaX.

ITPAKTHYECKAA PABOTA e 1
3HaKOMCTBO € Ja00opaTOpHBIM 000pynoBaHueM. [IpaBuiia TeXHUKH 0€301MacHOCTH.

IIPAKTHYECKAA PABOTA Ne 2
Habumonienue 3a ropsimeit cBe4oit. Y cTpoiicTBO U paboTa CHUPTOBKH.

I'nasa 1. MaTtemaTtuka B xumuu (9 4acoB)
Omunocumenvnvle AamMoMHAA U MOJEKYIAPHAA MACCDL



OtHocuTenbHasi aTOMHas Macca sJjeMeHTa. MousekynsapHas Macca. OmnpenesieHue OTHOCHTEIbHOMN
aTOMHOM MacChl XUMHUYECKHX 3JIeMeHTOB 110 Tadsmie J[. . MenneneeBa. HaxoxaeHue OTHOCUTEIbLHOM
MOJIEKYJISIPHOMT Mac-cbl 1o (QopMmyjie BellecTBa KakK CYMMBbl OTHOCHUTEIbHBIX aTOMHBIX Macc,
COCTABJISIFOIIUX BEIIECTBO XUMUUYECKHUX JIEMEHTOB.

Maccoeas 0013 31emMeHmMa 8 C10HCHOM 8eujecmee

[ToHsTHE O MACCOBO#I J10JIe XMMHUYECKOTO djieMeHTa (W) B CJIOXKHOM BEIIECTBE U €€ pacueT 1o Gopmyiie
BenlecTBa. HaxoxaeHue Qopmyibl BellecTBA MO 3HAYEHHUSM MAaCCOBBIX JOJeH 00pasylolux ero
3JIEMEHTOB (JIJIs1 ABYXYACOBOTO U3YUCHUS Kypca).

Yucmeote senjecmea u cmecu

Yucteie BemectBa. Cmecu. ['eTeporennsie u romoreHHsie cmecu. ['a3000pa3Hbie (BO3AYyX, MPUPOIHBIHA
ra3), xuakue (HedTb), TBepAble cMecH (TOpHbIE MOPOJIbI, KyJIWHApHbIE CMECH U CHHTETUYECKUE
MOIOIIIE CPE/ICTBA).

Oovemnasn 0ona 2aza 6 cmecu

Onpenenenne o0beMHOM nomu rasza (¢) B cmecu. CoctaB aTMOCHEPHOTO BO3yXa W MPUPOIHOTO Ta3a.
Pacyer oObema 1011 raza B CMECH 110 €ro 00beMy, 1 Ha000POT.

Maccosasa 0ona eewjecmea ¢ pacmeope MaccoBas 107 BeliecTsa (#>) B pactBope. KoHuenTpauus.
PactBoputenr M pacTBOpeHHOE BemiecTBO. Pacyer Macchl pacTBOPEHHOIO BelIeCTBa MO Macce
pacTBopa 1 MacCOBOM J10JI€ paCTBOPEHHOT'O BEILIECTBA.

Maccosan oona npumeceii

[ToHsatne 0 uYmMcTOM BemiecTBe W mpumecd. MaccoBas gois mpumecd (W) B oOpasiie HMCXOIHOTO
BemiectBa. OcHOBHOe BemiecTBO. PacueT Macchl OCHOBHOTO BEIIECTBa IO Macce BelIECTBa,
COJIEPIKAIIEr0 ONPEIEICHHYIO0 MAaCCOBYIO JIOJIIO TPUMECEH.

JEMOHCTPALIUN
* Kosuteknust pa3mu4HbIX BUOB MpamMopa U U3AeNuil (MU WIUTFOCTpAlluil U3AeNuii) U3 HETo.

* CMeCh pEYHOTr0 U CaxapHOTO MeCKa U UX pa3jieicHuUE.

* Komtekuus Heptu 1 HeTEnpOAYKTOB.

* Komuteknust ObITOBBIX cMmeceit (KynuHapHbix cmeceir, CMC, mamnyHel, HAamuTKOB U Ap.).
* lnarpamma coctaBa atMocepHoro Bo3ayxa. Jluarpamma coctaBa mpupoHOTO rasa.

* Komnexknust «MwuHepainbl W TOpHBIE MOPOIBD» (00pa3llbl BEIIECTB M MaTepHajoB, COJEpPKAIIUX
OIpeJICJIEHHYIO J0JII0 ITpUMeceil).

JAOMAIIHHUE OIIBITHI
* I3yyeHne cocTaBa HEKOTOPBIX OBITOBBIX W (papMalleBTUYECKUX MPENapaToB, COJAEPIKALIUX
OIIpe/IEIEHHYIO J0JIX0 IPUMECEH.

IIPAKTHYECKAA PABOTA Ne 3
[IpuroroBnenue pacTBopa ¢ 3aJaHHOM MacCOBOM JI0JI€M paCTBOPEHHOTO BELIECTBA.

Inasa l11. SABsienus, npoucxoasinmme ¢ BemecrBamu (11 yacos)

Pazoenenue cmeceii

CriocoObl pa3zzieneHusi cMecell M OuMcTKa BellecTB. HekoTopble mpocTeliine crnocoObl pas3aereHHs
CMECEH: MpocCenBaHKe, pa3JeIEHNE CMECE MOPOILIKOB JKejle3a U Cepbl, OTCTaUBaHME, JEKaHTaIus,
neHTpudyrupoBaHue, pas3iejaeHue ¢ MOMOIIBIO JAETUTENbHON BOPOHKH, GpuibTpoBaHue. OuibTpoBaHUe
B J1aboparopuu, ObITy U 1a npousBojicTBe. [lonarue o punbrpare. Ancopouus. [Tonstue o6 ancopbuun
1 ajicopOeHTax. AKTUBUPOBAHHBIN Yrojb KaK BayKHEHIINHA aficOpOEHT. Y CTpOoCTBO MPOTHBOTa3a.
Hucmunnayus, unu nepezonka

Juctumisiiyst (meperoHka) Kak Mpolecc BBIIEIECHUS BEIeCTBA U3 KUIAKOM cMecu. JucTuimmpoBaHHas
BOJIa ¥ 00JIaCTH €€ MPUMEHEHHSI.



Kpucramnuzanus wnu  BelmapuBaHue. Kpucrammmsanuss M BelIapuBaHue B J1abopaTopuu
(xpucTamum3atopsl U GpaphopoBbIC YAIIKU IJIs1 BBITAPUBAHUS) U IPUPOJIE.

[Teperonka HedTu. Hedrenpoaykrel. @pakiimoHHas IEperoHKa )KUIKOTO BO3IyXa.
Xumuueckue peakyuu. Ycnoeus npomekanus u npeKpaujeHUA XuMU4eCcKux peaxkyuil
XUMHUECKUE peaklUy KakK IpOoLecC NPEeBpaleHUs OJHUX BELIECTB B JIpyrue. Y CIOBUs NPOTEKaHUS U
IIpEKpalleHus] XMMHUYecKuX peakuuid. ConpukocHOBeHME (KOHTAaKT) BEUIECTB, HarpeBaHMUE.
Karanuzarop. MHrubutop. YnpasneHue peakiusiMyu TOpeHusl.
Ilpuznaxku xumuueckux peaxyuil
[Tpu3Haky XMMHUYECKHUX peaklHil: H3MEHEHHE 1[BeTa, 00pa30BaHUE OCaJKa, PACTBOPEHHUE MOJIYYEHHOTO
0CaJIKH, BbIJIEJICHUE ra3a, M0sBJICHUE 3a1axa, BbIICICHUE WIH MTOTJIOEHUE TEIIOTHI.

JAEMOHCTPALIUA
* ®uneTp lloTTa. Boponka broxHepa. YcranoBka mjst GUIBTPOBaHUS MO BAKYYMOM.

* PecriuparopHble Macku 1 MapJieBble MOBSI3KH.
* [IpoTuBOTa3 M €ro yCTpoOMCTBO.
* Komekuust «HedTs 1 HEPTEIPOTYKTHI».

JEMOHCTPAIIMOHHBIE SKCHHEPUMEHTbDI
* Pa3nenenue cMecu OPOIIKA CEPBI U JKENE3HBIX OIUIIOK.

* Pa3zesienue cMecu mopoika cepbl U Mecka.

* Paszgenenune cmecu BOABI M pACTUTEIBHOTO MACia C IIOMOILIBIO JENUTEIbHON BOPOHKHU.
*[lonyyeHne IUCTWUIMPOBAHHOW BOJbl C IOMOILBIO JIAOOPATOPHOM YCTAaHOBKM JUIsl MEPErOHKH

JKUIKOCTEH.
* Pazgenenne cMecu nepMaHraHata u Auxpomara Kajaus CmocoO0M KpUCTaUIM3alUU.
* B3auMoeiicTBrE KeJNe3HbIX OMUIIOK U MOPOIIIKa CepPhl MPU HarpeBaHUU.

'HOJ’Iy‘leHI/IC YIJICKUCIIOr0 Trasa B3aUMOJCHCTBUEM MpamMopa C KHACJIOTOH H 06Hapy>1<eHI/Ie €ro ¢
MMOMOIIBIO U3BECTKOBOM BO/IBI.

«Kartanutudeckoe pasiiokeHHe MEpoKcHaa BoJaopoja (karamusaTop -nuokcua mapranma (1V)).
* OGHapyXeHHE PacTBOPA IIEIOYH C TIOMOIIBIO0 HMHIMKATOpA.

* B3aumogeiicTBue pacTBOpa IepMaHraHara Kajldsg W pacTBOpa JIuMXpoMmaTa Kajlus C pacTBOPOM
cynbhuTa HaTPUSL.

* B3aumoieiicTBre pacTBOpa epMaHraHaTa Kajusi ¢ aCKOpOMHOBOW KHUCIOTOH.
* BzaumozeicTBue XJIopHua jKele3a C JKEITOM KPOBSHOW COJIBIO U TMJIPOKCHIOM HATPHS.
* Bzaumoneiicteue ruapokcuna xxenesa (1) ¢ pactBopoM coIstHON KHCTOTHI.

JIABOPATOPHBIE OIIBITHI
* AncopOuus KyKypy3HbIMU NaJIOYKaMH I1apoB MMaxy4dHX BEIIECTB.

* I3yueHune yCTpONCTBA 3KUTaJIKH U IIJITAMEHU.

JOMAIIIHHUE OIIBITHI
* Pa3feneHne cMecH Cyxoro MOJIOKa U PEYHOTIO IecKa.



* OTcTanBaHe B3BECH MOPOIIKA JJISI YUCTKH IMOCYABI B BOJIE M €€ ICKaHTaITusI.

* AicopOuus aKTHBUPOBAHHBIM YIJIEM KpPACAIIUX BELIECTB METCHU-KOJIbI.

* PactBopenue B Bojie Tabnetku acnupuna YIICA.

* [IpuroToBICHHE U3BECTKOBOM BOJIBI M OTIBITHI C HEH.

* Uzyuyenue cocraa CMC.

IIPAKTHYECKAA PABOTA Ne 4
BripaiuBanue KpUCTauIOB COU (JIOMAIIHUN SKCIEPUMEHT).

IIPAKTHYECKAA PABOTA Ne 5

OuucTka MoBapeHHOM COJIH.
IIPAKTHYECKAA PABOTA Ne 6
N3yuenue nmpoiiecca KOppo3uu xee3a (JJOMalTHUN HKCIIEPUMEHT).

I'naBa IV. Paccka3bl no xumuu (3uaca)

Yuenuueckaa kongpepenyusn
¢+Brnaromuecs pycckue ydenble-xuMuku». O xu3Hu U gestenbHocty M. B. Jlomonocosa, /. U.
MenneneeBa, A. M. byriepoBa, ApyruxXx OTEYECTBEHHBIX M 3apyOeXHBIX Yy4YeHbIX (IO BBIOOpY

yUalmxcs).

Koukypc cooowenuit yuawguxcs
¢Moe nrobumoe XuMuyeckoe BemecTBo». OO0 OTKpPBITHM, TOMYyYEHWU M 3HAUYCHUU BBIOPAHHOTO
XUMHUYECKOTO BEIIECTBA.

Konkypc yuenuuecxkux npoexmoe (I10CBSIICH N3yYCHUIO XUMUYECKUX PEaKIIHiA)

IIpakTnyeckue padornl

1)

2)

3)

4)

5)

[IpakTuueckas pabora Nel. 3HakOMCTBO ¢ J1abopaTOpHBIM oOopyaoBaHueM. [IpaBuna TeXHUKH
6e3onacuHoct. [abpuensu O.C. «Xumwus. BBoanblii kKypc. 7 kiacc»: yuyeOHOe mocoOue s
o01eo0pa3zoBaTenbHbIX yupexkaeHuid. — M.: JIpoda, 2020, ctp.14.

[Ipaktuyeckas pabGora Ne2. HaOmionenust 3a ropsmeil cBedoil. YcTpoiictBo u  pabota
cnuproBku. [Mabpuensn O.C. «Xumusa. BBoasbiil kypce. 7 kiaccey»: ydeOHoe mocoOue is
o0meo0pazoBarenbHBIX yupexaenuid. — M.: JIpoda, 2020, ctp.22

IIpaktuyeckas pabota Ne3. IlpuroroBieHue pacTBOpa ¢ 3aJaHHOM MaccoBOW JoJei
pactBopéHHoro BeulectBa. ['abpuensH O.C. «Xumus. BBoxanblii kypc. 7 kiacc»: ydeOHOE
mocobue s 001eodpazoBaTeNbHBIX yupexaenuit. — M.: JIpoda, 2020, ctp.77.

[IpakTuueckas pabora Ne4. BrIpamuBaHue KpHUCTAUIOB CONMU (JIOMAIIHUN DKCIEPUMEHT).
laopuensu  O.C. «Xumusa. BBogwbeii kypc. 7 kimacc»: ydyeOHoe Tmocobue  yist
o0mieo0pazoBaTeIbHBIX yupexaeauid. — M.: JIpoda, 2020, ctp. 94

[Tpaktrueckas padota Ne5. Oumctka moBaperHou comu. ['abpuensn O.C. «Xumusa. BBoaHbri
Kypc. 7 kmaccy: ydeOHoe mocobme isi o0meoOpa3oBaTenbHbIX yupexaenuit. — M.: Jlpoda,
2020, ctp.96.



6) IlpakTuueckas padora Ne6. M3ydyenue nporecca KOppo3un xejes3a (IOMaIIHUH IKCTIEPUMEHT).
«Xumust. BBonmHbIN Kypc. 7 Ki1ace»: yaeOHoe mocooue iist 0011eo0pa3oBaTeNIbHBIX YUPEKICHHM.
— M.: JIpoda, 2020, ctp. 107



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA

B pe3yabTare n3yueHus nponeaeBTHYECKOro Kypca XUMHH YYeHUK T0JIKeH

3HATh /MIOHMMATh:

. XUMUYECKYI0 CUMBOJIUKY: 3HAKU HEKOTOPBIX XUMHUYECKUX JIIEMEHTOB, (OPMYIbI XMMHYECKHX
BEIIIECTB U YPAaBHCHUSI XUMUUECKUX PEAKIUN;

. eaiicHellue Xumuyeckue NOHAMUA. XUMHS, XUMUYECKUE METO/Abl M3YYECHHs, XUMUUYECKUN
3JIEMEHT, aTOM, MOH, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAs U MOJIEKYJISIpHAsi MacChl, MUHEPAJI, BEIIECTBO,
KIacCU(pUKALMsA BEUISCTB, XUMHUYECKas peaklus, KOppo3us, KaTaau3aTopbl, HWHTUOUTOPHI,
(bunbTpoBaHUE, AUCTHILIAINS, aCOpOLMs;, OpraHMYecKas U HEOpPTaHWYeCKas XUMHUS; YTIIEBOIOPOIbI,
CIUPTHI, KAPOOHOBBIC KUCIIOTHI, JKUPBI, YTIIEBObI, OCTTKH, KAYESCTBCHHBIC PEAKIIHH,

. OCHOGHbIE 3AKOHbBI XUMUU: COXPAHEHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa BEIIECTBA,
MEPUOJNYECKUI 3aKOH;

*  eaicHelluue ey ecmea U Mamepuanvl: HEKOTOpble METAJUIbl M CIUIABBI, CEPHAs, COJIAHAs, a30THAs
Y YKCYCHAasl KHCIIOTHI, IEI0YH, aMMHUaK, XUPbI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KJIeTdyaTka, OeIKu,
n3BecTtkoBas Boga, CMC;

yMeTh:

* Ha3vléamp OT/IEIbHbIE XUMUUECKUE DJIEMEHTBI, UX COCJAMHEHNUS; COEIMHEHUSI HEMETAJUIOB U METAJIJIOB,
W3YYCHHBIE OpraHMYeCKHe COCIUHEHHS W JIpyrue BellecTBa MO TPUBHAIBHOM WM MEXIYHAPOIHOM
HOMEHKJIATYpPE;

° 0np€0€ﬂ}1mb IMPUHAJIC)KHOCTD BCIICCTB K OIIPCACIICHHBIM KJIaCCaM HCOPTAaHNYCCKUX BCIICCTB,

* Xapakmepu306ambs >JIEMEHTHI MaJIbIX IEPUOJOB 110 UX IOJOKEHUIO B niepuoanyeckon cucreme 1. M.
MenpeneeBa; oOmue CBONCTBA METAJIOB, HEMETANIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX U
OPraHNYeCKUX COCIMHECHUN;

* 00bACHAMb 3aBUCUMOCTb CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUS, 3aBUCHUMOCTb CKOPOCTH
XMUMHUYECKOH peakIuu OT pa3InYHbIX (PaKTOPOB;

* @bINOJHAMB XUMUYECKUMN SKCIICPUMCHT II10 PACIHO3HABAHUIO HCEKOTOPBIX BCIICCTB; PACUCTBI II0
HaXO0XJACHUIO JOJIM BEIICCTBA B paCTBOPEC, DJICMCHTA B BEIICCTBE,

* npP0o600umb CaMOCTOSITENIbHBIN MOHUCK XMMHUYECKOW HMH(OpPMALUU C HCIOJIb30BAHUEM pPa3IMUHBIX
MCTOYHUKOB (HayYyHO-TIOMYJISIPHBIX U3aHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, HHTEPHET-PECYPCOB);

HCNOJb30BATh MNPUHOOPETEHHbIe 3HAHUA M YMEHUSI B MNPAKTHYECKOH JesiTeJIbHOCTH H
MOBCEIHEBHOM KU3HHU C LEJILIO:

* 00BSICHEHUS XUMUYECKUX SIBIICHUN, TPOUCXOJISIIIUX B IPUPO/IE, OBITY U Ha IPOU3BOICTBE;

* OIpPEIENICHUs] BO3MOKHOCTH NPOTEKAHHUS XMMHUYECKUX IPEBPAIICHUN B PaA3JIMYHBIX YCIOBUAX U
OIICHKH X ITOCJICICTBUM;

* SKOJIOTUYECKU IPAMOTHOTO MOBEICHUS B OKPYKAIOLIEN CPENE;

* 0€30IMacCHOT0 OOpAIIEHUs C TOPIOYUMH M TOKCHYHBIMU BEIIECTBAMH, JJaOOPAaTOPHBIM 000PYyI0BaHUEM;
* IPUTOTOBIICHUS PACTBOPOB 33JaHHOW KOHIIEHTPAIUH B OBITY.



TEMATHUYECKOE IINTAHUPOBAHHUE

KoandyecTBo 4acoB

Ne Tema pazpena IIo nporpamme IIo paGoueii K.p. ILp.
0. C. nporpamme
I'abpuensina
1 XuMHus B IEHTpE 11 11 - IT/p Nel,
€CTECTBO3HAHUS. I1/p Neo2
2 MaremaTuka B XUMUH. 9 9 K/p Nel I1/p Ne3
3 | SIBneHwms, MpOUCXOISAITNE 11 11 K/p Ne2 I1/p Ned,
C BEIIIECTBAMHU. IT/p Ne5,
I1/p Ne6
4 Pacckaspl o xumum. 3 3 - -

Hroro: 34 34 K/p-2 I/p-6




IHOYPOYHOE IIVTAHUPOBAHUE

Ne Broaumble onopHble XUMUYECKHE OHATHUS H IIpakTHyeckue u OoopynoBanue Jara

ypo Tema ypoka npeacrasjenus. PopmupoBanue KOHTPOJIbHbIE PaldoThI, JdomaiHee 3agaHue

Ka CIelHATbHBIX HABBIKOB JIa0opaTopHbIEe ONbBITHI

I''TIABAIl. XUMHUSA B LHEHTPE ECTECTBO3HAHMHS (11 yacos)

1 Unempyxmaoic EctectBo3Hanne — komruiekc Hayk o npupoze: | M. Komnexuus pasHbix IIpobupku, 0Opasib § 1. 02.09
no T5h. (bu3MKH, XUMHHK, OHOJIOTHU U Teorpaduu. MIPEAMETOB, WU BEILECTB JUIs CocraBuTh MPOCTOM
XuMHS KaK 4acTh €CTeCT- ITonoxwuTtensHOE U OTPULIATENBEHOE ¢dororpaduii nmpeamMeToB uccienoBanus Gpuznd. wiaH § 1
BO3HaHWA. [IpenmMeT xumun BO3CUCTBHE YEeTIOBEKA Ha MPHPOTY. 13 AMIOMUAHUS IS CBOWCTB

IIpeamer xumuu. Tena u Bemecta. CBoiicTBa WUTIOCTPALK UAEU
BEIIIECTB KaK WX MHINBHIyaJbHEIC TPU3HAKH. «cBoOiicTBa —
CBoiicTBa BEIIECTB KaK OCHOBA UX IIPUMECHCHHUS | TIPUMCHEHUEC)

2 HabmoneHne u sKCIepiuMeHT Hab6nroieHne xax 0CHOBHOM METO/I IT03HAHUS J. YuebHoe Cruukw, CIUPTOBKA, § 2. 09.09
KaK METOMBI H3Y4ICHUS OKPY’KAIOMIETo MHUpa. Y CIIOBHSI TPOBEACHUS obopynoBaHue, CyXoe roproyvee [MonroToBka K IpaxT.
€CTECTBO3HAHMS U XUMHH HaOmoieHus1. [ unoresa kak MpeanoioKeHue, UCTIONB3yEMOE Ha YpOKax pabore Ne 1 (c. 14).

00BsCHSIONIEE WM TPEICKa3bIBAIOIIEE TIPOTE- ¢u3nku, OUOJIOTHH, Hapucosatb 3HaKH,
KaHHe HaOII01aeMOT0 SIBICHHS. DKCIIEPUMEHT. | reorpapuu U XUMHU. 0003HavaroIue npaBuia
JlabopaTopusi. DKCIIEPUMEHT JIAOOPATOPHBIH 1 9. Hayunoe TEXHHUKHU 0€30MacHOCTH
nomamHui. CriocoObl GUKCUPOBAHHUS HaOJIO/IEHUE U €T0 MIPH BBINIOJHEHUU
pe3ynbpTaToB dKcnepuMenTa. CTpoeHue onucanue. M3yuenue XMMHUYECKHUX OIBITOB
TUTAMEHH CBEYH, CYXOT0 TOPIOYETo, CIIMPTOBKH | CTPOCHUS IUTAMEHHU

3 HHucTpykTax [IpaBuna TexHuku 6e3omacHocTy rpu padore B | Mpakruyeckas [Tpobupku, koyObI, Odopmurs otuer o 16.09
mo Th. XUMHUYECKOM KkabuneTe. JlabopaTropHoe padora Ne 1. BOPOHKH, IIWJIMHAPHI, CTYI | paboTe.

IL.P. Ne 1. 3naxkomcTBO C 1a- obopyioBaHue: yCTPOHCTBO, HA3HAUCHHE, Ka C [IECTUKOM, IMoaroroBka k
60opaTOpHBIM 000PYIOBaHUEM. NPUEMBI 00paIleHUs (dapdopoBast yamka ais MIPaKTHYECKOH
[IpaBuna TexHUKN BBIIIAPUBAHUS paboteNe2

0€30IacHOCTH




Hucrpykrax

o Th.

IL.P.Ne2

Habmronenue 3a ropsieii cBe-
4o#. YcrpoiicTBo 1 paboTta
CIMPTOBKH.

Hab6mronenne. Y CcTpoicTBO CHUPTOBKH U
npaBuiia 00palleHHs C HarpeBaTelbHBIMU
npudopamu

IpakTnyeckas
padora Ne 2.

CnupToBKa, CIIUYKH,
Jy4H-Ka, CTCKIISTHHAS

TpyOKa, dhapdoposas
MIACTUHA

IloaroroBka 10 KiIagoB
o TeMam: «M3 ucropuu
HU300peTeH.
3eKTpohopHOU
MaruHey, «ctopust
MOSIBJIEHUSI TTI00YCay»

23.09

MonenmupoBaHue Monenu xak abCTparupoBaHHBIE KOTTHH . Onextpodopuas mamuHa| [o0yc, KapTa, MysDKA § 3. 30.10
M3y9IaeMbIX OOBEKTOB H IpoleccoB. Moaenu B JACHCTBUM. OpraHOB M CHCTEM OpraHoB | Bbly4HTh CUMBOJIBI €
B (u3uKe. DIeKTpoOpHas MaIIHA KaK l'eorpaduyeckne Mofenu | pacTeHUil, )KUBOTHBIX U Ha3BaHusIMH 10
abcTparupoBaHHasi MOJIENb MOJIHHH. (r106YC, Kapta). buo- YyesoBeKa, MoJIeNn XUMHUYCCKHX 3JICMCHTOB
Mogenu B 6mosorun. buonornueckue JIOTHYECKHE MOIEIIH KPUCTAIUTMUECKUX (H, C, N, O, Na, Mg, Al,
MYJSDKH. MoJieni B XUMHU: MaTepHallbHbIe (MyJSKH OpPTaHOB M CUCTEM | PEILIETOK, MOJICKYJI Si, P,S)
(Mozenu aTOMOB, MOJIEKYJI, KpUCTAJUIOB, OpraHOB PacTEHUH,
anmnaparoB M YCTAHOBOK) U 3HAKOBBIC JKMBOTHBIX U YeJIO0 BEKa).
(XMMHYecKue 3HaKH, XUMHIECKUE (hPOPMYIIBI ®duzndeckue U XUMHUIECKUE
Y XMMHYECKHUE YPaBHEHNS) MOJIETIH aTOMOB, MOJIEKYJI
BE-IIIECTB U MX KpHCTall-
JIMYECKUX PEIICTOK
XuMHIUecKue 3HAKH U POpMYyNbl | XUMHUIECKUH 3JE€MEHT. XUMH-9ECKHUE 3HAKH. J. HlapocTepkHEBBIE [MapocrepxHe-BbIE §4. 07.10
Xumnaeckue popmyisl. Fx o6o3HaueHwme, MOJIETH BOJBI, yTIIe- MOJIETTH MOJIEKYJI BelecTB, | JloMaIIHuii OmbIT
MPOU3HOLIEHNE U HHPOPMAIHs, KOTOPYIO OHU KHCJIOTO ¥ CEPHUCTOTO TUTACTHIINH, «M3roTos- nenue
HecyT. MHaekcol u koa¢duuments. [Ipocteie 1 | Ta30B, MeTaHa. [ICXD MoJIeIeit MOJIeKyI Be-
CIIOKHBIE BEIIECTBA JO. Usrorosnenue IIECTB U3 IUIAC-TUIINHA .
MOJIEIIEN MOJIEKYJI Balyu. cuMBOIIBEL U
XUMHUYECKHUX BEIIECTB U3 Ha3BaH dyeMeH- ToB (Fe,
[JIACTHUIIMHA Au, K, Ca, Cu, Hg, Pb,
Ag, Cl, Cr, Zn)
Xumust 1 pu3uKa [onsATHS «aTOM», KMOJIEKYIIa», KAOHY. J. O6pasisl TBEpIBIX MOJICITH KPHCT. PEIIETOK, § 5. 14.10
OCHOBHBIE TIOJIO’KEHUSI aTOMHO- BELLECTB KPUCTAIIIH- noptper M.B. JomatHuii oneiT
MoJIeKyJIsipHOTO YueHus. Kpucrammueckoe YEeCKOTO CTPOCHHSI. JlomoHOCOBa, BOJa B «Antdysus caxapa B

cocTosiHMe BemecTa. Kpucrammyaeckue
penIeTKy TBepAbIX BeuecTs. Juddysus.
BpoyHoBckoe nBuKEHHE

Mopenu KpucTamm-
YECKUX PEIICTOK.

J3. Pacnipoctpanenue
3amaxa OJIeKOJIOHA, Ty-XOB
WIH AE€30J0paHTa
(nponecc muddysun).
HO. Iubdysus caxapa B
Boze. luddysus nep-
MaHraHaTa Kajus B
KeJaTHHE

CTakaHe, caxap,
TiepMaHraHar KaJjusi,
(I1akoH ¢ yXamH UIN
JI€3010paHT

Boze», «duddysus
TepMaHraHara Kajus B
KEJTATHHE)




8 ArperaTHbIe ITonstue 06 arperatHoM cocTtosiHNE BemectBa. | J. Boma B Tpex ITnactukoBas OyThUIKA, § 6. 21.10
COCTOSTHUS I'azo00pasHebie, )KUIKUE U TBEP/bIC BEIIECTBA. arperaTHbIX COCTOSIHUSIX. BECHI, Pa3HOBECHI, JIe], [MoaroroBka KpaTkux
BEILECTB Kpucrammmueckue u amop(HbIe TBEpAbIE TBepabie BemecTBa. BOJIA coOO0IIeHNH 0 MUHe-
BemiecTBa. Pusnueckue u xumudeckue spienus | JA3. «llepenusanuey panax. 3aganue 8(c. 41)
YTJIEKUCIIOTO ra3a B CTakaH
Ha ypaBHOBE- IIEHHBIX
BECax.
JO. OnsIT ¢ mycToit
3aKpBITON MIIACTUKOBOM
OyTBUIKOH
9 Xumus I'eonorudeckoe cTpoeHNE MTAHETH 3EMIIS: . Konnexnus Munepa- Komnexmus MuHepaios u §7. 28.10
u reorpadpust AP0, MAHTHSA, TUTOC(Eepa. DIEMEHTHBIN COCTaB | JIOB (J1a3ypHT, KOPYH, TOPHBIX TOPO, TOPIOYNX Haiitu B ckazax
TEOJIOTHYECKNX COCTABHBIX YACTEH MIaHETHI. XaJbKOIHUPHT, (DIFOOPUT, HCKOIIAEMBIX, JIyTIa [1.I1.baxxoBa «Maumna-
MuHepaiisl ¥ TOpHBIE TOpoAbl. MarmMaTuueckue | ranut). Komekius XHUTOBas IIKATYJIKa» U
U 0CaJIouHbIe (OpraHudecKue u TOPHBIX NOPOA (TPaHuUT, «KaMeHHBII IBETOK»
HEOpraHMYeCKHe, B TOM YHCIIE U TOPIOYHE) pasznuuHbie HOPMBI Kalb OIMCaHNe MHHEPAJIOB
MOPOJIBI LUTa — MEJI, Mpamop,
u3BecTHAK). Komnekuus
TOPIOYHMX UCKOIIAEMbIX
(reTH, KAMEHHBIH YTOJIB,
CIIaHIIBI, TOPD).
JI. 3yuenue rpanura c
TIOMOIIBIO YBEINYH-
TEJILHOTO CTEKJIA
10 Xumust 1 OnoJIoTHs XUMHUUECKUH COCTaB KMBOH KIIETKU: J3.CnuproBas CriupToBKa, CIIMYKH, § 8. 11.11
HeopraHuyeckre (BoJja 1 MUHepaJbHbIE COJIM) U | SKCTpaKIus Xjiopoduiia CIIUPT, TaOIUIBI O JomaniHuii onsit
opraHude-ckue(OeNku, KUPbI, yrIeBOIbI, U3 3€JICHBIX JINCTHEB CTPOEHHUH XKHMBBIX KIIETOK, | «B3aumozelictBue

BUTAMMHBI) BemlecTBa. IIpocThie U CIIoXKHBIE
BCLUICCTBA, UX POJIb B XKUBHEACATCIIbHOCTU
OpraHmu3MoB. buonornueckas POJIb BOJbI B
)kuBoi kietke. @orocuntes. Posb xmopodusiia
B (horocuHTe3e. bronmormueckoe 3HaUCHUE KU -
pOB, 6eIKOB, 3HUPHBIX MaceJ, YIIIEBOJI0B H
BUTAaMUHOB JIJIsl )KU3HENEATEILHOCTH OpTraHu3-
MOB

pactenuii. KauecTBeHHas
peaxiust Ha OeJIoK.

JI. Onpenenenue
CoACpKaHnd BOABI B
pacrenun. OO0Hapyxe- HHE
3(UPHBIX Macell B
aTIeTbCHOBOW KOPKE.
OOHapykeHue Maciia B
CEMEHaX MOJICOTHEYHHUKA U
IPELKOTo opexa.
OO6HapyxeHue Kpaxmaia B
MIIEHUYHON MYKe.

J1O. B3aumopeiictBue
aACKOpOWHOBOMW KHUCIIOTHI C
1o oM (oTpeieieHre
ButamuHAa C B pa3ImyHBIX

¢bunbTpOBaNIBH OyMara,
CEMCHA MAaCJIIMYHBbIX
KyJIBTYp, MyKa, BOJa B
cTakaHe, MapJs, Hon
CIHPTOBBIHA PAacT BOP

aCKOpOWHOBON KHCTIOTHI
¢ MoJioM (ompeseneHue
ButamuHa C B
Pa3IMYHBIX COKAX)»




COKax).
J. Tabnuma «KuBoTHas u
pacTUTenbHas KJIeTKa

11 KauecTBeHHBIE peakuy B IlonATHE O KAYECTBEHHBIX peaKIUAX KaK O 9. KauecTBenHas W3BecTkoBast Boja, §0. 18.11
XUMHN PEaKIuax, BOCTIPHHIMAEMBIX peaxIyst Ha KUCIOPO/. CTEKIITHHAsI TPYyOKa, JoMarHuii ombIT
OpTaHOJICNITUYECKH C IIOMOIIBIO 3peHMs, ciiyxa, | KadecTBeHHas peakmus Ha | oOpa3Ibl MHIIEBBIX «O06HapyxeHHe
00OHAHUS. AHATUTHICCKUH dPPEKT. YTIICKUCIBIN Ta3. MIPOAYKTOB, BOJA, CIMYKH, | KpaxMmaya B IPOIyKTax
OmnpenensieMoe BEIIECTBO U PEaKTHB Ha HETO. JI. IlponyBanue JTyduHa, Tabauua OpraHel | MUTaHUD»
Bo03MOXHOCTh N3MEHEHHS X POJIH Ha BBIJIBIXaEMOTO BO3/1yXa YyBCTB
MPOTHUBOIOJIOKHYIO. 4yepe3 NU3BECTKOBYIO BOLY.
OOHapy>xeHue
HU3BECTKOBOM BOJIbI CpeNin
pa3JIMYHBIX BEIECTB.
J0O. ObHapyxeHue
KpaxMaia B IIPOIyKTax
MTUTAHUS
I'aasa |[l. MATEMATUKA B XUMHUMH (9 uyacos)
12 OTHOCUTENbHBIE OTHOcHTENbHASI aTOMHAsI Macca JIEMEHTA. H. UIkana 06vexmos [ICXD, anroput™ §10. 25.11
aTOMHas ¥ MOJICKYJISIpHAs MonekynsapHas macca. OnpeneneHue (3aMOK — uenogex, BBIYHCIICHUS Macc
MAacChI OTHOCHTEIILHOW aTOMHOM MacChl XUMUYECKUX yen06ek — 010K0, 1010KO
aneMeHTOB 10 Tabnmre /1. . Menuneneesa. — eyceHuya, 2ycenuya —
HaxosxaeHre 0OTHOCUTENLHON MOJIEKYJIIPHOM ameda, ameba — Oenok,
Macchl 1Mo (popmMyJie BelecTBa Kak CyMMBI oenox — JIHK, /[HK —
OTHOCHTEJIbHBIX aTOMHBIX MacC, COCTaBISIIOLINX | MOEKYId 600bl, MOAEKYIA
BEIIECTBO XMMHUUECKHUX DJIEMEHTOB 6800bl — AMOM 8000P00Q)
13 MaccoBas 107151 3JIEeMEHTa B IToHsTHE O MacCOBOIl 107€ XMMHUYIECKOTO AITOPUTM BBIYHCICHUS §11. 02.12
CJIOKHOM BEIIECTBE anemenTa (W) B CJI0)KHOM BEIIECTBE U €€ PacueT MacCOBOM JIOJIH DJIEMEHTa Bompockl 4, 5 (c. 65)
o (hopMyJie BEMecTBa.
14 YucTele BElIECTBA U CMECU ITonstue o unctom Bemectse U 0 cMecu. Cmecu | M. Komnexmms pasnuansix | Kommekuuns pa3mimaHbIX §12. 09.12

ra3oo0pa3Hble (BO3AYX, IPUPOIHBIN Ta3), K-
kre (HedTh) U TBepIbIe (TOPHBIE TTOPO/IBI,
KynuHapHsie cmecu 1 CMC).

CMmecH TOMOTEHHBIE U TeTepOTEHHbIE

BHJIOB MpaMopa U U3Jeinui
(nnm wTIoCTpanyiA
n3aenuii) u3 Hero. Cmech
PEYHOro U CaxapHOro
necka. Komnexmus negtn
1 HE(TENPOYKTOB.
Kosrekiust 661TOBBIX
cMmeceil (KyInHapHbIX

BHUJIOB BEIIECTB, CMECEH,
CMC

N3yuenue cocraBa
KYJMHApPHBIX CMECEN 110
STHKETKaM




cMmeceit, CMC, mam
MyHeH, HaUTKOB U JIp.)

15 OOBeMHas 1ouis ra3a B CMECH [onsTHe 06 00BEMHOM HoIIE (O) J. lnarpaMma cocTaBa Adnroput™m pemieHuns 3amad, | § 13. 16.12
KOMITOHEHTA I'a30BOH CMECH. aTMoc(hepHOTO BO3yXa. JarpaMMBbl CocraBneHne
CocraB BO3/lyXa U IPUPOJHOTO JuarpaMma coctaBa JrarpaMM: cocTaB
ra3a. Pacger o0beMa KOMIIOHEHTa TIPUPOTHOTO Traza BIBIXaEMOTO H
ra3oBOW CMECH 110 ero 00beMHON BBIJIBIXaEMOTO BO3/1yXa
JloJe ¥ Ha000poT
16 Hucmpyxmaoic IoHsiTHE 0 MaccoBO# mose BernecTsa (W) B QITOPUTM BBIYHCICHUS § 14. 23.12
no Thb. MaccoBas nons pactBope. PacTBOpUTENb U pacCTBOPEHHOE MaccoBoi gosu Bemectsa | IloaroroBka k
BEIIIeCTBA B pacTBOpe BellecTBO. PacueT Macchl paCTBOPEHHOTO npakTHYeckoi padore Ne
BEIIECTBA 110 Macce pacTBOpPa U MacCOBOM J10Jie 3 (c.77)
PacTBOPEHHOTO
BEILIECTBA M IPYTUE PACUETHI C HCIOJNb-
30BaHUEM ATUX HOHITHH
17 Unempyrkmaoice [IpakTuyeckas IlInmarens, KOJa0BI, BECHI, Pacuernrle 3agaun ¢ 13.01
no T5h. padora Ne 3. Pa3HOBECHI, CTaKaH, MEPH. | MCIOJIB30BaHUEM
[IpakTHueckas padota LUIHHAP, COJb, Caxap, TIOHATHS «MaccoBast
Ne 3. IlpurotoBieHue pactsopa BOJA, JIOJISL »
C 3aJJaHHOII MacCOBOM Ao0JI€eil
PacTBOPEHHOTO BEIIECTBA
18 MaccoBas 101 IpuMecei [ToHsITHE O YMCTOM BEIIECTBE U IPUMECH. . Komnexius Konnexuust Munepainst u § 15. 20.01
MaccoBas 1015 mpuMecH (1#>) B obpasiie «MuHepaJsl ¥ TOpH. TOPH. OPOBI, STUKETKH W3yuenue cocrara
MCXOJIHOTO BemecTBa. OCHOBHOE BEIIECTRBO. HOPOJIBI». OT OBITOBBIX U HEKOTOPBIX OBITOBBIX U
PacueT macchl OCHOBHOTO BellleCTBa 110 Macce JO. N3yuenue coctana (dapmMareBTHY. IIpenaparoB | (apMaleBTHYSCKHX Mpe-
BEIIIECTBA, COJCPIKAIIETO ONPEACICHHYIO HEKOTOPBIX OBITOBBIX U 1aparoB MO ITHKETKaM
MacCOBYIO JIOJIIO TIPUMECEH, U ApyTue (apmManeBTHIECKUX
MOJM(UKAIMOHHBIE PACUYETHI C IIpenaparos,
WCIIONIb30BaHUEM THX MOHITHI COZIepIKaIiX
OIIPEAEIICHHYIO OO
MIPUMECEH, 110 UX 3THU-
KETKaM
19 Pemenne 3ana4 u ynpakHeHui 3anaHys Ha KapTOYKax [Moaroroska k koHTpoNb- | 27.01

o reme «MaTeMaTHka B
XUMUN)

Ho# pabote Ne 1 o Teme
«MaremaTHKa B XHUMUM




20 Kontponsnas padora Ne 1 o WnauBunyanbHbIC 3aJaHAS 03.02
TeMe «MaremaTuKa B XUMUM) Konrposabuas Ha KapTOYKax
padora Ne 1
I'JTIABA 11l. SAABJIEHMS, TPOUCXOJAINMME C BEHIECTBAMM (11 yacos)
21 Pasnenenne cmecei. Crioco0bI pa3ziesieHust CMecel M OUMCTKa ID. IIpoceusanue cmecu Boma, macno, myka, caxap, | §16 10.02
1. CrrocoOs1 pa3neneHus BeriecTB. HekoTopele mpocTenIme crioco0s! MYKU U CAXAPHO20 NecKd. CHUTO, BOPOHKA (c. 83—=85). Nomamanit
cMmecer paszeneHusl CMecel: MPOCenBaHue, OT- Pasoenenue cmecu nopow- | AenUTENbHAS, CTAKAHBI, omsIT «Pa3znenenne
CTauBaHWE, AEKAHTAIWA U JIp. Ka cepbl U Jicene3Hbix TIECOK, cepa, KEIE3HbIE CMECH CyXOT0 MOJIOKa 1
onunok. Paznenenne cMecH | OMMIKH PEYHOTO IIECKaY.
IIOPOIIKA CEPBI U IIECKA. Ipakrnuyeckas padora
Paspenenue cMecu BOAbI U Ne 4. BeipamuBaHue
PacTUTEIBHOTO Macia ¢ KPUCTAJUIOB CONu (10~
NIOMOIIBIO JEIIUTENb- HOU MaIllHUH S9KCIIEPUMEHT)
BOPOHKH.
Lenmpugyauposanue.
JO. Pazgenenne cmecu
CYXOT'0 MOJIOKA U PEYHOTO
TIecKa.
22 2. OunpTpoBaHUE ®dunsTpoBanue B 1abopaTopuH, OBITY U Ha 3. Qunvmposanue [ecok, Bona, uibTp, §16 17.02

npousBoJicTBe. [loHsTHE O PUIBTpaTE

Pa3nenenue cmecu BOIbI U
PEYHOTO TecKa.

. ®unstp HloTTa.
Boposka broxnepa. Ycra-
HOBKa JUIsl QUIBTPOBAHUS
HOJI BAaKYyMOM.
Pecnupatophsle Mmacku u
MapJIeBbI€ MMOBS3KH.

JI. H320moenenue
00bIYHO20 U CKAA0UAMO20
Gdunompos uz purbmpo
8AILHOU byMazu unu
bymaoicHoll cangpemxu.
HO. Uzeomoenenue
MApneswix No8A30K KaK
cpeocmea
UHOUBUOYATLHOU 3AUUMbI
6 nepuoo dnudemuu

MapJisi, HOKHHULIBI, HUT-KH,
caneTku OyMaxKHEIe,
pecnupaTop, NPOTHBOTa3

(c. 86—87). Usrotosie-
HUE MapJIeBOH MOBS3KU.
[Ipennoxute xox
skcrepumenTa «OT-
CTanBaHUE B3BECHU T10-
poIIKa JJIsl YUCTKHU TO-
CYIIbl U €€ JICKaHTaIIN.
IloaroroBka 10KIIa10B
«cropust BO3HUKHOBE-
HUS IPOTUBOTA3a»,
«H.[. 3enuHckuii»




epunna.
OtcTanBaHue B3BECU
MTOPOIIIKA [T YHCTKU
MOCYJIbI B BOJIE U €€

JIeKaHTaLs
23 3. AncopOuus Ionstue 06 agcopOIMy U aacopOCHTAX. 3. Aocopoyuonnvie YTro/b aKTHBUPOBAHHBIN, §16(c.87 — 89). Jomam- | 24.02
AKTUBUPOBaHHBIN yrob Kak BakHeHIIuit ceoticmea P-p NENCU-KOJIBL, HUH OIBIT «AJcopOums
a/IcOpOeHT, ero UCIoJIb30BaHKE B OBITY, HA aAKMUBUPOBAHHO20 Y2l KYKYpY3HbIE MaJIOYKH, AKTHBUPOBAHHBIM yTIJIEM
MPOU3BOJICTBE M B BOCHHOM Jiejie. Y CTPOHCTBO . IIpotuBoras u ero OJIEKOJIOH, TPOTHBOTa3 KpacsIIuX BelecTB
MPOTHBOTa3a YCTpOHCTBO. TIETICH- KOJIBD».
JO. Ancopbuns akTH- «AncopOrus
BHUPOBAHHBIM YTJIEM Kpacs- KyKYpY3HBIMH HaJI09Ka-
X BEIIECTB MEIICH- MH ITapOB NaxXy4nx
KOJIBI. AncopOnust BEIIECTB»
KyKYpY3HBIMH HaJIOYKaAMHU
MapOB Naxy4HX BEIECTB
24 Juctumnnsimst JIMCTHILISIMS KaK MPOIECC BIICICHUS J3. Iony4uenue Y4eOHbIH TUCTUILIATOD, §17. 02.03
BEIIECTBA U3 )KUJKOU CMECH. aucTuiuiupoBanHoi Boasl | Komnekuust Hedts u Hed- | JomatnHuii onbit
JuctunnupoBaHHas Boaa 1 o0nacTu ee C IIOMOIIBIO TEIPOJTyKThI, TAOIHIIBI «O4ncTKa BOJIBI»
npuMmeHeHus. Kpucrammmsanys uin Belnapy- naboparopHoii yctanoBku | [lepepaboTka HedTH
Banue. Kpucramummsanuus u BelapiBaHue B JUIS TIEPETOHKH
nabopaTopuu (KpUCTALTH3aToOpsl U happopo- xunkocteil. Pasnenenue
BBI€ YAIIKH JUISl BHITAPUBAHMS) U TIPHPOJIE. CMeCH NepMaHraHara u
[eperonka ved . Hedrenpomykrsl. JUXPOMAaTa KaJiust
@dpaxnnoHHast HeperoHKa XHIKOTO BO31yXa crocobom
KpHUCTaJUTU3aINH.
. Komnexmust «Hedts 1
HEPTEPOLYKTBI».
Karanuzatop.
JO. Ouucmra 600b1
25 OO6cyxneHne pe3yabTaToB DTarbl BEIPANIMBAHNS KPUCTAIIIOB COJIH. IMoxaroroBka k mpaktuue- | 09.03
MpaKTU4IecKoit paboTsl Ne 4 « cKoif paborte Ne 5.
BrIpamyBanue KpucTaios OuncTKa noBapeHHOH
COJIM» (JJOMAITHUH OTIBIT) comu (c. 96)
26 Hnempyrkmaoic IpakTuyeckas CrakaHbl, BOPOH Ka, IMpaxkTuyeckas pagora | 16.03
no Th. padora Ne 5. ¢GbunbTp, 1a0. MTATHB, Noe 6.

[IpakTryeckas pabora
Ne 5 «OuucTka noBapeHHOMI
COJIN»

COJIb, MECOK, (apdop.
Yalika, BOAa, CTEKII.
TagovKa

Uzydenue mporecca
KOPPO3HH KeJe3a
(IoManTHUI OITBIT)
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XUMHYECKHE PEaKIINH.
VYcnaoBus npoTekaHus u
MIpEeKpaILECHUS
XHUMHYECKHUX

peakuuii

TlonsTHE 0 XUMUYECKOM peaklnu KakK
MPOLIECCE MPEBPAILIEHHUS OJTHUX BEIIECTB B
Jipyrue. Y CclIoBUs TEUSHUS U IPEKpaLeHHs
XUMHUYECKHUX PEeaKIUid.

. YcrpoiictBo
KHUCIIOTHOTO
OTHETYIIUTEIIA.

J3. «BynkaH Ha cTOJE».

BzaumonelictBue
JKEJEe3HBIX OMUIIOK U
TTOPOIIIKA CepHI IPH Ha-
rpeBanud. [lonyuenue
YTICKUCIIOTO Ta3a
B3aUMOJICHCTBUEM
Mpamopa ¢ KUCJIOTOH U
oOHapy>KeHHE eTo ¢
TIOMOUIBIO U3BECTKOBOU
Bojbl. Katanutnyeckoe
pas3ioxKeHue nepokcuaa
BOJZIOpoJia (KaTalu3aTop-
JuoKcua Maprasna V.

PacTBOpBI KHCIIOTHI,
HU3BECTKOBOU BOJIHI,
Mpamop, >Keneso, cepa,
acOecTHp. ceTKa,

§18.

JomatHuii onsiT
«H3roropieHue
CaMOJIENIbHOTO OTHETY-
IIATENS »

30.03

28

IIpu3Haku XMMUUYECKUX
peakui

IIpu3Haku xumuueckux peakuuit. O6pazoBaHue
ocaJika, BBIJICJICHHE Ta3a, IOSBICHHE 3aI1axa,
U3MEHe-HHUE 1BETA, BHIJICICHHE HIIH
HOTJIONICHHE TeIlIa.

3. Ionyyenue ocaoxa
euopoxcuoa meou (11)
peaxyueil 0OMeHa.
Bosronka nona.
Beinenenue ra3a u3
pacTtBopa.

JI. Bzaumooeiicmgue
VKCYCHOU KUCTIOMbL C
numsvegou coootl
(cuopokapbonamom

Hampus). Yoanenue nameu

om pacmeopa uooa.
HO. Ilpucomosnenue
AUMOHAOA

YkcycHas KucioTa, coja,
poOupKH, HoJ,
CIIUPTOBKA, CTEKIISTHHBIN

KYIIOJI, CTINYKH, CIIMPTOBKA

§ 19.
Jomamnuii oneit «IIpu-
TOTOBJICHHE JINMOHAA»

06.04

29

OOcy>xneHne pe3ysIbTaToB
MpaKTH9IecKoit paboTsr Ne 6
«M3yuenue npouecca KOPpO3UH
KeJie-3a» (JOMaIIHUH OIBIT)

[Ipouecc koppo3uu xenesa.

YcnoBus, BEI3BIBAIOIINE KOPPO3HUIO JKelesa.
Bpen, HaHOCHMBIH IpoIIECCOM KOPPO3HU
HapOJHOMY XO3SIHCTBY.

TToaroroBuTs IOKJIaABI HA
Temy «Brrmaromnmecs

pycCKue y4eHbIE-XUMUKH

K KOH(epeHIN

13.04




30 O06001IeHNAE 1 aKTyaIN3aIns 3a1aHus Ha KapTOIKax IMoaroroska x xkourpons- | 20.04
3HaHUM 110 TeMe «SIBneHus, nmpo HOM pabote Ne2
MCXOASIINE C BEIECTBAMM.
IToaroroska
K KOHTPOJIbHO# paboTe No2
31 KonrponbsHas padora Ne 2 o KonTponbnas WnpuBunyansHele 3aganus | [1oAroToBUTH MPOEKTHI 27.04
TeMe «SIBIIeHNS, TPOUCXOISIINE padora Ne 2 Ha KapToyKax Ha Temy «MccrenoBanus
C BEILIECTBAMMY XMMHUYECKHX PEaKLIUI»
I'JTABA IV. PACCKA3bI IO XUMHH (3 yaca)
32 YdeHudeckas KOHPEPEHIUS Bxnan, BHECEHHBIN PYCCKUMH yYEHBIMH — HopTtpets! yuensix M. B. (c. 111 -122) 04.05
«Bp1naromuecs pycckue XMMHUKaMH{ B pa3BUTHE XUMHUH. JKU3HD U JlomoHOCOBA, IMoaroroBuTs
Y4EHbIE-XUMUKI. nestensHOCTE M. B. JloMmoHOCOBA, J.N. MenneneeBa, A.M. coobmmenune «Moe nroou-
0 >KHU3HU U OEITEILHOCTU . Y. Menpeneena, Byrneposa u np. MO€ XUMHUYECKOE
M. B. JlomoHnocoga, /I. U. A. M. bytneposa BEILIECTBOY.
Menneneena, (O6 oTKpBITHH, TIO-
A. M. bytneposa JIy4€HUU ¥ 3HAYCHUU
BBIOPAHHOTO XU-
MHUYECKOTO BEIECTBA)
33 Konkypc coobieHuii yyamuxces | MHOrooOpa3iue XMMHYEeCKHUX BEIICCTB. Kuurn s (c. 123 — 145) 11.05

«Moe T00NMMO€e XUMHYECKOE
BeriecTBo». OO OTKPBITHH, TT0-
JMy9eHUU W 3HAYCHUH BBI-
OpaHHOTO XHMMHUYECKOTO
BEIIECTBA

JOIIOJTHUTCIIbHOT'O YTCHUA
0 XUMHH, MPE3CHTALUHU O
XUMHNYCCKUX BCIICCTBAX

3aBepIInTh MPOEKTHI HA
temy «MccnenoBanus
XAMHYECKHX PEaKLrii»




34

KoHKypc y4eHIIecKHX IPOEKTOB,
TIOCBSILIEHHBIIN UCCIIEIOBAaHUSM B
00J1aCTH XUMUYECKHIX PEaKInit

BricTaBka pabot
yUaIuxcs

(c. 146 — 154)

18.05




YYEBHO-METOJUYECKOE OBECIMIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OcHoBHas1 JiuTEpaTypa:
e Tadpuensu O. C., OctpoymoB U. I'., Axnebunun A. K. «Xumus. BBogusiii kypc. 7 kimacey .-
yaeOHoe nocobue i ydammxes. - M.: JIpoda, 2020 r.

e Tabpuensn O.C., Illunmapea I''A. Xumusa: Metoguueckoe mocodbue K IMPOIEACBTUYECKOMY
Kypcy «Xumusi. BBoanslii kype. 7 kmace». - M.: Ipoda, 2020 r. (mporpamMma, TemMaTndeckoe
IUTAHUPOBAHKE, PEKOMEH/IAIINN ).

[ ]

JlonoiHUTe/ILHAS JIUTEpaTypa:

1. Amux6epona JI. 0. 3anumarenshas xumusi: Kaura s yqammxcs, yaurened u poaurenein. — M.:
ACT-ITPECC, 1999.

2. Amux6epona JI. FO., Pykk H. C. ITone3nas xumus: 3anaquu u uctopuu. — M.: Ipoda, 2005.

3. byneiueBa H. B. B mupe xon6, nnu IToromctBo ogHoro my3sips. / Xumus B mkose. — 1997. — Ne 3.
—c. 70 —T72.

4.T'ypeBuu A. E., Ucaes [I. A., Ilonrtak JI. C. ®usuka. Xumus. 5—o6 xi1. Metoaudeckoe nocooue. —
M.: Ipocda, 1995.

5. 3aropckuii B. B. Orau noremnsie. DeiiepBepk: ucropus, teopus, npaktuka. — M.: lllkona um. A.
H. Komvoroposa «Camoo6pazoBanuey, 2000.

6. 3aHMMaTeIbHbIC OMBITH C BELIECTBAMH BOKPYT HAC: MJUTFOCTPUPOBAHHOE MOCOOUE ISl IIKOJIBHUKOB,
M3YYAMOIIUX EeCTECTBO3HAHME, XWMHIO, 3konoruio/ABtr. H. B. I'pysnmesa, B. H. JlaB-poBa, A. T.
Mypasses.- CII0.: Kpucmac, 2003.

7. Kamuu mupa. — M.: ABanTta+, 2001.
8. Kpaysep b., ®pumanti M. - Xumus. JIaboparopHsiit npaktukym. — M.: Xumus, 1995.

9. Ky3nenora H. E., [llatanmoB M. A. O0y4eHune Ha OCHOBE MEXIPEAMETHOW HHTETpalluH. 8—
9 xi1. — M.: Benrtana-I'pad, 2005.

10. Xumust u obmiectBo: [ep. ¢ anrin. — M.: Mup, 1995.
11. Xumus. Untepecusie ypoku: / Apt.-cocT. B. H. 'onoBuep. — M.: HHDHAC, 2005.

12. W rpemriep I'. M., Tuuyruna I'. A. JIugakTuueckue Urpbl Ipu o0ydeHUH XUMHH. — M.:
Hpoda, 2004.

13. B. A. Kpurman. Kawra st areHus mo Heopranudeckoi xumuu:, M., [Ipocsemenwne, 2003 T
14. Xuwmus B Tabnunax: A. E. Haconosa, M., Ipoda, 2004 r

15. Xumus B popmynax: B. I'. IBanos, O. H. I'eBa. J{pocda, 2004 r

16. 111 Bompocos o xumuu amus Beex: [1. benem, B. [Tymmp, M., IIpocsemmenne, 1994 r

17. Yto msl 3Haem o xumun?: FO. H. Kykymkun, M., Beicimas mkona, 1993 r

18. IpoexTHas AesTenbHOCTH yu-csi. Xumus.: H. B. llupmmuna, Bonrorpan, Yuurens,2007 r



HNHTepHET-pecypcehbl:

http://him.1september.ru/ I'azera "Xumus" u caiir st yuurens "S uay Ha ypok Xumun'"
http://www.openclass.ru/ caiit oopa3oBarenbHbIH OTKPBITHIN KJIaCC

http://pedsovet.su/ caiit [TencoBet.py ( mpe3eHTaIUH, pa3pabOTKH. ..)
http://www.zavuch.info/ caiir 3aByu.undo

http://www.uroki.net/ Bce anst yuurtens Ha caiiTe Y pOKHU.HET
http://www.rusedu.ru/subcat_37.html apxuB yueOHBIX mporpamm u npe3enranuii PycEmxy
http://ru.wikipedia.org/wiki/3arnaBuas_crpanuiia Bukumneausi Ha pyCCKOM SI3bIKE
http://window.edu.ru/ Emunoe okuo J{ocTym Kk 00pa3oBaTeIbHBIM pecypcam
http://festival.1september.ru/ ®ecruBanp nemparornueckux uaei «OTKPHITHIH YPOK)»
http://www.uchportal.ru/ Yuureabckuii moprai

http://www.spishy.ru/referat kosutekuus pedeparoB i ydamuxcs

JlabopaTopHoe o0opynoBaHue

- OBIIIEE U BCIIOMOTI'ATEJIBHOE:
[taTuB 1a00paTOPHBIN XUMUYECKHIA,
HITatuB ams npoOUpoK

[[{vnus! TUreNnbHBIE

AnTedka MEIULIUHCKAS

Jlocka 115l CyIKH 1a00paTOpHOM MOCY b
Epuy ni1s MbIThS TOCYZBI

[IepuaTtku pe3nHOBBIE

Becsl yueOHbIe ¢ pazHOBECaMu
KommuiekT mocypl ¥ MpUHAIICKHOCTEN st paOOTHI C MAIBIMH KOJIMYECTBAMH BEILIECTB
CnuproBka J1abopaTopHast

-TIOCY/JIA:
BOpOHKI/I, KOJI6I)I, 6IOpeTKI/I, CTCKJIAHHBIC TPY6KI/I U I1aJIOYKH, CTaKaHBbI, CTyrIKI/I C [IECTUKaMHU,
YalllKX BbIIIAPUTCIBHBIC

-XUMHNYECKHUE PEAKTUBbBI U MATEPUAJIbI:
Mertannsl 1 HEMETaJlbl, OKCHJbl METaUIOB, TMIPOKCHUIBI, COJH, KUCJIOTBI, MHAMKATOPBI, IOprOYast
AKHUJKOCTb Ul CHUPTOBOK, OPraHNYEeCKUE BEIIEeCTBAa — HE0OX0oauMbIe JUIs BoinosiHeHus J1/3, JI/O u I1/P

- OBBEKTbHI HATYPAJIBHBIE:
Komrekuuu miactmacce, BOJIOKOH, METAJIOB M UX CIUIABOB, BUIOB TOIUIMBA, Kay4yyKOB, MUHEPAIbHBIX
y100peHuii, MUHEPAJIOB U TOPHBIX MTOPOJL

- TABJIMIBI:
[TopTpeThl y4eHBIX-XUMUKOB
KoMriekT Tabaui 1eMOHCTPAIIHOHHBIX TI0 XUMHH.


http://him.1september.ru/
http://www.openclass.ru/wiki-pages/30699
http://pedsovet.su/load/97
http://www.zavuch.info/
http://www.uroki.net/
http://www.rusedu.ru/subcat_37.html
http://ru.wikipedia.org/wiki/Заглавная_страница
http://window.edu.ru/
http://festival.1september.ru/
http://www.uchportal.ru/
http://www.spishy.ru/referat?PHPSESSID=e9q5bs0gqq0q24jma6ft8rr135
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