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INOACHUTEJIBHASA 3AIINCKA

Paboyasi nporpamma y4eOHOro Kypca paspadoTaHa Ha OCHOBe IIPOrpaMMBbI
MPONEIEBTUYECKOr0 Kypca XMMUHM JIJId 7 Kjlacca OCHOBHOM HIKOJIbI « XMMHUsl. BBOAHBIN Kypc. 7 Kiaace»
apropoB O. C. TI'abpumensina, HW. I'. OctpoymoBa m A. K. Axuedoumnuna  (IIporpamma
MPOMEAEBTHIECKOTO Kypca «Xumus. BBomausblil kype. 7 kiace»/ O. C. IN'abpuensu, U. I'. Octpoymos, A.
K. Axyie6unus . - M.: Ipoda, 2007r.),

OO0mas xapakrepucTuka yue0HOro npeamera

H3ydyeHre BBOJHOIO Kypca XUMUU B 7 KJIACCE HAIPABJICHO HA JOCTYIKECHUE CACAYIONINX EIeH:
* MOATOTOBHTH yYAIIUXCS K U3YUYSCHHIO HOBOTO y4eOHOTO MpeIMeTa;

¢ CO34aTh MMO3HABATCIIbHYO MOTHBAIIWIO K U3YUCHHUIO HOBOI'O IIPEAMETA;

* copMupoBaTh MpEeIMETHbIC 3HAHUS, YMEHHS M HAaBBIKH (B IEPBYIO OYEPEb pacueTHbIE U HKCIIEPHU-
MEHTAJIbHBIE), HA KOTOPbIE HEIOCTATOYHO BPEMEHHU MPH U3yYECHUH Kypca XUMUU OCHOBHOM IITKOJIBI;

* MI0OKa3aTh APKHUE, 3aHUMATEIbHbIE, YMOIIMOHAIEHO HACHIIIICHHBIC N30/l CTAHOBJICHUS U Pa3BUTHS
HayKH XUMUU;

* UHTETPUPOBATh 3HAHUS IO MPEIMETaM ECTECTBEHHOTO IMKJIA OCHOBHOW IIIKOJIBI HAa OCHOBE
y4eOHOU JUCIUILTUHBI «XUMHUS.

Kypc mpomneneBTuku He MpeaycMOTpeH (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 IIKOJIEI.

Kypc (COCTOI/IT N3 YCTBIPECX qaCTeﬁ) peiacT CIACAVIOINEC 3adaUn.

ITepBas Tema — «XHUMMHSA B HEHTPE €CTECTBOZHAHUM) —
1. MO3BOJISIET AKTYyIM3UPOBATh XUMHUYECKHME 3HAHUS YYalIUXCS, IOJIYyYEHHBIE Ha YpOKax
MpUPOAOBEeHH, Ouonoruu, reorpaguu, GU3NKU, YTO YMEHBIIUT MICUXOJOTUYECKYIO HArpy3Ky Ha
YYalIuXxcs ¢ MOSABIEHUEM HOBOTO MPEIMETA.
2. cmnocoOCTBYeT (OpMHUPOBAHUIO UIEH 00 UHTETPUPYIOIIECH POITU XMMHUU B CUCTEME €CTECT-BEHHBIX
HAyK, 3HAUUMOCTH 3TOr0 peAMETa JUIsl YCIEITHOIO OCBOCHUS €CTECTBEHHOHAYYHBIX JUCIHILIMH.
Bropas rema — «MarTemMaTuka B XUMHH» —
1. MO3BOJIIET COBEPIIEHCTBOBATh YMEHUS, HEOOXOIUMBIEC TIPH PEUICHUN XUMUYECKUX 3a/1a4y: YMEHUE
BBIYMCIISITh 9acTh OT IIEJIOTO (MaccoBas IO AJIEMEHTa B CJIO)KHOM BEIIIECTBE, MAaCCOBask U 0ObeMHas
JI0JIA KOMITOHEHTOB B CMECH, B TOM YHCJIE U JI0JIs IPUMeEceH).
TpeTrpsa Tema — «SIBJIeHUA, IPOUCXOASALIME C BeleCTBAMM» —
1. JOmMONHSET CBEAEHHUS YYAIIUXCsl 00 U3BECTHBIX UM (PU3NYECKUX U XUMHUYECKUX SIBJICHUSX.
UYersepras tema — «Pacckaspl mo XuMum» —
1. cmocobCcTByeT OPMUPOBAHUIO HAYUHBIX MPEJACTABICHUN 00 YUEHBIX-XUMHUKAX, YAUBUTEIHHOM
MHPE XUMHUH, OTKPBITUSX, PEAKLIUAX U BEIECTBAX.

XuMHs — HayKa dKcrnepuMeHTalbHas. [1o3ToMy B 7 Kiacce paccMaTpUBAKOTCS TaKUE BAKHEWIINE
METOAOJOTMYECKHE TMOHATHUS, KaK «IKCIEPUMEHT», «HAOIIOJCHHE», «HU3MEPEHHE», «OMUCAHUEN,
«MOJEINPOBAHUEY, «TUIIOTE3a», «BBIBOI.

Hns  popMUpOBaHUS HSKCHEPUMEHTAIBHBIX YMEHMH YYalIUXcs B MpOTrpaMMe IpelyCMOTpPEHbBI
HECJIOKHBIE IO TEXHUKE BBIMOIHEHHS SKCIIEPUMEHTHI, 1a00paTOPHBIE ONBITHI U MPAKTUYECKUE PAOOTHI.
Taxoke 3TOH 1emM CrIocoOCTBYeT MPeayCMOTPEHHBIH B Kypce JOMAIIHUM 3KCIIEPUMEHT, KOTOPBIH
MOJIHOCTbIO COOTBETCTBYET TpeOOBaHUSAM TEXHUKH O€30MacHOCTH U 00ecledyuBaeT YUIeAlIne U3



MPAKTUKA OOYYEHHUS XHWMHUHU SKCIIEPUMEHTaJbHble PabOThl JIOHTETIOJHOTO (IIPOJOJIKHUTEIBLHOTO IO
BPEMEHM) XapaKTepa.

N3ydyenue mpennaraeMoro Kypca mpeaycMaTpUBaeT IIMPOKOE HCMOJIb30BaHHE aKTUBHBIX (opM U
METOA0B OOyYCHHMS: MOBBIIICHUE POJIU CAMOCTOSITEIBHON paboThl ydauuxcs B 00y4eHUU (Harmpumep,
MIPOBEJICHUE TOMAIIHEr0 XMMHUYECKOr0 HKCIEPUMEHTa), B TOM YHCJE IMOATOTOBKA COOOIICHUN st
YUEHHUECKUX KOH(EPEHIIHA, 3aI1Ta POEKTOB, 00CYKICHUE PE3YJIbTaTOB JOMAIIIHET0 KCIIEPHUMEHTA.
PaGouass mporpamMma mnpenycMaTpuBaeT pPa3BUTHE TAaKUX JIOTUYECKHX ONEpaluil MBIIJICHHS, Kak
aHaJIM3 M CUHTE3, CpaBHEHHE M 000OIIEHHE, BBIABIKEHHE W TOATBEP)KICHHE HIIM ONPOBEPKEHUE
TUIIOTE3 U T. 1.

BreimonHenune npakTudeckoil yactu pabodeid mporpaMMbl MPEAYCMOTPEHO B CIEAYIONIEM 00bEMeE:

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

[IporpamMMa mocTpoeHa Ha OCHOBE MEXIPEIMETHBIX CBsS3€d, Mpexkae BCEro, ¢ KypcoM (HU3HKH,
Ouosioruu, reorpapuu, MaTeMaTHKH.

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

yuebHoe mocobue i yuyamuxcs. - M.: [Ipoda, 2020 r.

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

KoHtponb 3a pesyinpraTramMu OOYy4eHHUS OCYIIECTBISETCS 4Yepe3 MHCIOJIb30BaHME CIEAYHOIUX
METOJIOB: TEKYLIUH, UTOTOBBIM.

IIpu »>TOM HCHONB3YIOTCA pasnuyHble  (OpPMBI  KOHTPOJS: IpaKTUYecKas pabora,
camocTosITeNIbHasl padoTa, TECT, YCTHBIN ONpPOC, MUChbMEHHAsi KOHTPOJIbHAs paboTa, 3aliuTa MpoeKTa U
Ap.

Texywuii Konmpoab OCYHIECTBIIETCS C TIOMOIIbIO coOece0BaHts, TECTUPOBAaHUS, HAOIIOAEHHS B X0/1€
MPAaKTUYECKHUX padoT.

Temamuyeckuii KOHTPOJIb OCYHIIECTBIIIETCS IO 3aBEpPIIEHHMH TeMbl B (opMe KOHTPOJIBHOTO
TECTUPOBAHUS WU MUCbMEHHON KOHTPOJIBHON PabOTHI.

Hmoeoswiti KOHTPONb 3HAHWM ydalluxcst MpeArnojaraeT coOeceloBaHWE  WIM TECTHPOBAaHHE
(mudpepeHIupoBaHHOE) O OCHOBHBIM BOIIPOCAM U3YYEHHOI'O MaTepuaa.

Mecto npeamMera B y‘leﬁHOM IJIaHe

CornacHo yTBEpKIECHHOMY y4e€OHOMY IUIaHYy IIKOJbl HA M3YYEHHE MPOINENEBTUUYECKOrO Kypca XUMUU
oTBeZieH 1 yac B HefeJ10, M0O3TOMY paboyas mporpamMMa paspaborana MHOM Ha 34 y4yeOHBIX 4acoB B
roq. Pacnpenenenune BpeMeHHM, a TakKe€ TEMbl 3aHSITHUH M SKCIEPUMEHTAIBHBIX PabOT MOJHOCTHIO
COXPAHEHBI COIJIACHO aBTOPCKOM IIPOrpaMMe.

Oo0uIey4eOHbIe YMEHHS, HABBLIKH U CIIOCOOLI 1eATeJILHOCTH

Pabouas mporpamma mnpenycMaTpuBaeT (GOpMHUpPOBAHME Yy ydyalIMxcs 7 Kiacca oOueydeOHbIX
YMEHHUM U HaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB JIEATEIHHOCTH M KIIFOUEBBIX KOMIETEHIIUH.



COJEPXAHUE OBYUYEHUA

I'nasa I. Xumus B neHTpe ecrectBo3Hanus (114acoB)

Xumusa kak uacmo ecmecmeoznanus. Illpeomem xumuu

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

Haénrwoenue u sxcnepumenm KaxKk Memoowvl U3y4eHus ecmecmeo3Hanus u Xumuu

HaGnronenne Kkak OCHOBHOM METOJl IIO3HAHMUSA OKPYXAIOMIET0 MHpa. YCIOBHA IHPOBEICHHS
HaOmoneHus. ['unoresa. DkcriepuMent. BoiBoa. Ctpoenue miamenu. JlabopaTopust 1 000pyI0BaHHE.
Mooenuposanue

Monens, MmonenupoBanue. OcoOeHHOCTH MOJENIUPOBaHus B reorpaduu, gusuke, Ouonorud. Mozaenu B
ouonornu. Mymsoku. Mogenun B ¢usuke. OnektpodopHas MammuHa. ['eorpaduueckre MOJCIH.
XUMUYECKHE MOJENIU: MpeIMeTHble (MOJENM aroMa, MOJIEKYJ, XHMHUYECKHMX W MPOMBIIIICHHBIX
MIPOM3BOJICTB), 3HAKOBBIC, WJIM CHUMBOJIbHBIC (CHMBOJBI AJIEMEHTOB, (POPMYJBI BEIIECTB, YpPaBHEHHS
peaKImii).

Xumuueckue 3naxu u gpopmynot

XUMHUYECKUH d7eMEeHT. XUMUYecKue 3Haku. VX o0o3HadYeHue, mpou3HolieHne. XuMUIeckue GopMyIbl
BemecTB. llpocteie u cnoxsble BemectBa. MWHaekcel u  koddduuumentsl. KauecTBeHHBIH U
KOJIMUYECTBEHHBIM COCTAB BEIIECTBA.

Xumus u puszuka

YHuBepcanpHBI XapakTep MOJOXKEHUNH MOJEKYIIpHO-KMHETHYeCKoil Teopuu. [loHATHS «aTom»,
«Moiekynay, non». Ctpoenue BemectBa. Kpucramnmyeckoe coctosHue Bemectsa. Kpucrammnyeckue
pemietkn TBepAbix BemecTB. JAuddys3us. bpoyHoBckoe apmkenue. BemiecTBa MONEKyISpPHOTO H
HEMOJIEKYJISIPHOTO CTPOEHHUS.

Azpezammuple cocmoanusa eeuiecms

[TonsiTrie 00 arperaTHOM COCTOSIHWH BelecTBa. DU3MYECKUE U XMMHUYECKUE sBIICHUS. ['a3000pasHebIe,
KHUJKUE U TBEp/bIE BellecTBa. AMOpQHBIE BEIIeCTBA.

Xumus u zeozpagusn

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

Xumusa u ouonozusn

XUMHYECKUH COCTaB >KMBOW KIJIETKH: HEOpPTaHWUYecKHe (BoJa W MHUHEPAJIbHBIC COJM) U OPraHUYECKUE
(Oenku, KHUpBI, YIIEBOABI, BUTAMHHBI) BeliecTBa. buonormdeckas poib BOJbI B KHBOW KIIETKE.
®dortocuntes. Xmopodui. buomornueckoe 3HaueHUE KUPOB, OCIKOB, YPUPHBIX Macen, YIJIEBOJIOB U
BUTAMHUHOB JJIs1 ’KU3HEIEATEIbHOCTH OPTraHU3MOB.

Kauecmeennuvie peakyuu ¢ xumuu

KauectBennsle peakuuu. Pacno3HaBaHMe BEIIECTB C IMOMOIIBIO  KAaYECTBEHHBIX  PpEaKIHil.
Ananutnueckuit cursai. OnpenensieMoe BEUIECTBO U PEaKTHB Ha HETO.

JEMOHCTPALIMH
e Komnekuust pa3iauyuHbIX ImpeaMeToB win (oTorpaduil mpeaMeToB U3 allOMUHUS U1 WUIIOCTPALUU
UJIEU «CBOWCTBA - IPUMEHEHUEY.

* YuebHoe 000py10BaHKE, UCIIOJIb3YEMOE Ha YPOKax (PU3UKH, OMOJI0rUH, reorpaduu 1 XUMUH.

* OnektpodopHast MamuHa B AeiictBuu. ['eorpadumueckue mozaenu (rinodyc, xaprta). buomormueckue
MoJieNid (MYJISDKM OpPraHOB M CHCTEM OPraHOB pacTE€HUil, KMBOTHBIX M 4yenoBeka). dusnueckue u
XUMHUYECKHE MOJIENIM aTOMOB, MOJIEKYJ BELIECTB U KPUCTAIUTMYECKUX PELIETOK.

* OOBeMHBIE U MIAPOCTEPKHEBBIE MOJIENIN BOJIBI, YIIIEKUCIOI0 U CEPHUCTOrO ra30B, METaHa.
* O6pa31bl TBEPBIX BEIIECTB KPUCTAIIIMYECKOTO CTPOEHUs. Moenn KpUCTaJUIMYECKUX PEIIETOK.

° Bona B TPEX arp€raTHbIX COCTOSHUAX. KOHH@KHI/IH KPUCTAIIIMYECKUX U aMop(l)HBIX BCIIECTB U I/ISJIG.]'II/Iﬁ



13 HUX.

* Koneknust MuHepanoB (a3yputr, KOPYHI, XaJbKOIMUPHUT, QIFOOPUT, TAIINT).

* Kosutekust TOpHBIX MOpoJ (TpaHMT, pa3iuyHble (HOPMBI KaJbIIUTAa — MEJ, MPaMop, U3BECTHSK).
*Komiekuust roprovyux HUCKomaeMblX (He(Th, KaMEHHBIH yrojb, CIaHLBL, TOPD).

JEMOHCTPAIIMOHHBIE OKCIIEPUMEHTbBI
* HayyHoe Habio/ieHHe U ero onucanue. M3ydeHne cTpoeHus miIaMeHH.

° CHI/IpTOBaH OKCTpaKI 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. KauectBeHHas pCaKuusia Ha er'IeKI/ICJ'IHﬁ ras.

JIABOPATOPHBIE OIIbITHI
* PacripoctpaneHue 3amaxa 0JICKOJIOHa, IyXOB HIIH JIe300paHTa Kak mpoiecc aupdy3uu.

* HaGromenue GpoyHOBCKOTO ABMKEHHS YACTUYEK YEPHOU TYIIH MO MUKPOCKOIIOM.

* lucdy3us mepmanranara Kajius B )KeIaTHHE.

* O6HapyxeHue 3(OUPHBIX Macel B aleIbCHHOBOI KOPOYKE.

* I3yueHue rpaHuTa ¢ IOMOUIbIO YBEIUYUTEIBLHOIO CTEKJIA.

* OnpenienieHye coJiepkaHus BOAbl B paCTEHUHU.

* OOHapyXeHHEe Macja B CEeMEHax MOJICOTHEYHUKA U IPEIIKOTo opexa.

* O0HapyXeHHEe KpaxMaja B MIIEHUIHON MYKE.

* B3aumoeiicTBre ackopOMHOBOM KUCIIOTHI ¢ HOJ0M (orpezeneHne BuTaMiuHa C B pa3IM4HbIX COKaX).
* [IpogyBaHue BbIIBIXa€MOI'0 BO3/IyXa Y€pe3 U3BECTKOBYIO BOJY

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

* luddysus caxapa B BojE.
* ONBITHI C MYCTOM 3aKPBITOM MJIACTUKOBOW OYTHUIKOM.
* OGHapyKeHHe KpaxMaja B IPOyKTaX MUTAHUS; SO0IOKaX.

ITPAKTHYECKAA PABOTA Ne 1
3HaKOMCTBO € Ja00opaTOpHBIM 000pynoBaHHeM. [IpaBuiia TeXHUKH 0€30MacHOCTH.

IIPAKTHYECKAA PABOTA Ne 2
Habmonenue 3a ropsimeii cBe4oit. Y cTpoiicTBO U paboTa CHUPTOBKH.

I'naea II. MaremaTuka B xumuu (9 yacoB)
Omnocumenvnvle AaMOMHAA U MOJEKYIAPHAA MACCDHL



OtHocuTenbHasE aTOMHas Macca dJjeMeHTa. MouekynspHas Macca. OmnpenesieHue OTHOCHTEIIbHOM
aTOMHOM MacChl XUMHUYECKHX 3JIeMeHTOB 110 Tadymie J[. 1. MenneneeBa. HaxoxaeHue OTHOCUTEIbHOM
MOJIEKYJISIPHOM Mac-cbl 1o (QopMmyjie BellecTBa KakK CYMMBbl OTHOCHUTEIbHBIX aTOMHBIX Macc,
COCTABJISIFOIIUX BEIIECTBO XUMUUYECKHUX AJIIEMEHTOB.

Maccoeas 0013 31emMeHmMa 8 C10HCHOM 8eujecmee

[ToHsiTHE O MaCCOBOM J10JIE XUMUYECKOTO 3JIEMEHTA (W) B CIIOKHOM BEIIIECTBE U €€ pacueT 1o GopMmylie
BenlecTBa. HaxoxaeHue Qopmyibl BellecTBA MO 3HAYEHHUSM MAaCCOBBIX JOJeH 00pasylolux ero
3JIEMEHTOB (JIJIs1 ABYXYACOBOTO U3YUCHHS Kypca).

Yucmeote éenjecmea u cmecu

Yuctsie BemectBa. Cmecu. ['eTeporennsie u roMmoreHHsie cMecu. ['a3o00pas3Hbie (BO3AYX, MPUPOIHBIHA
ra3), xuakue (HedTb), TBepAble cMecH (TOpHbIE MOPOJbI, KyJIUHApHbIE CMECH U CHHTETUYECKUE
MOIOIIIE CPE/ICTBA).

Oovemnasa 0onsa 2aza 6 cmecu

Omnpenenenne 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 u pacTBOpeHHOE BemiecTBO. PacdyeT Macchl pacTBOPEHHOIO BelIeCTBa MO Macce
pacTBopa 1 MacCOBOM J10JIe paCTBOPEHHOTI'O BEILIECTBA.

Maccosan oona npumeceii

[lonsiTie 0 YMCTOM BelIeCTBE W mpuMecH. MaccoBas A0Jiss MpuUMecH (w) B 00pasile HMCXOAHOTO
BemlectBa. OcHOBHOe BemiecTBO. PacueT Macchl OCHOBHOTO BEIIeCTBa IO Macce BeIIECTBa,
COJIEPIKAIIIET0 ONPEIEICHHYIO0 MAaCCOBYIO JIOJIIO TPUMECEH.

JEMOHCTPALIUN
* Kosuteknust pa3mu4HbIX BUOB MpamMopa U U3AeNuil (MIu WIUTFOCTPAluil U3Aeuii) U3 HETO.

* CMeCh PEYHOTr0 U CaxapHOTO MeCKa M UX pa3jieiicHuE.

* Komtekuus Heptu 1 HeTEnpoOayKTOB.

* Komekiust ObITOBBIX cMecel (KynmuHapHbIX cmecedt, CMC, mamityHel, HaluTKOB | Jp.).
* luarpamma coctaBa atMocdepHoro Bo3ayxa. /luarpamma coctaBa mpupoHOTO rasa.

* Komneknust «MwuHepainbl W TOpHBIE MOPOIBD» (00pa3llbl BEIIECTB M MaTepHajoB, COJEpPIKAIIUX
OIpeJICJIEHHYIO J0JII0 ITpUMecei).

JAOMAIIHHUE OIIBITHI
* U3yyeHune cocraBa HEKOTOPBIX OBITOBBIX W (papMaleBTUYECKUX MpPENapaToB, COJAEPIKALIUX
OIIpeZIEIEHHYIO J10JIX0 IPUMECEH.

IIPAKTHYECKAA PABOTA Ne 3
[IpuroroBnenue pacTBopa ¢ 3aJaHHOM MacCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA.

I'nasa I1I. SIBjienus, npoucxoasiimme ¢ BeulecrBamu (11 yacos)

Pazoenenue cmeceii

CriocoObl pa3zieneHusi cMecell M OuMcTKa BellecTB. HekoTopble mpocTeliine crnocoObl pa3aereHHs
CMECEH: MpoCcCenBaHKe, pa3JeIEHNE CMECE MOPOIIKOB JKejle3a U Cephbl, OTCTaUBaHME, JEKaHTaIus,
eHTpudyrupoBaHue, pas3iejaeHue ¢ MOMOIIBIO JACTUTENbHON BOPOHKH, GpuibTpoBaHue. OuibTpoBaHUe
B J1aboparopuu, ObITy U 1a npousBojcTBe. [Tonarue o punprpare. Ancopouus. [Tonstue o6 ancopbuun
u ajicopOeHTax. AKTUBUPOBAHHBIN Yrojb KaK BaKHEHIINHA aficOpOEHT. Y CTpoCTBO MPOTHBOra3a.
Hucmunnayus, unu nepezonka

Juctumisiiyst (meperoHka) Kak Mpolecc BBIIEIECHUS BEIeCTBA U3 JKUIKOM cMecu. JlucTiimmpoBaHHas
BOJIa ¥ 00JIaCTH €€ MPUMEHEHHS.



Kpucrannuzanus wiu  BelmapuBanue. Kpucrammmszanuss u  BbIIapuBaHWEe B J1a0OpaTOpUu
(xpuctammzatopsl U GpapdopoBbIe YAIIKH 7S BBIMTAPUBAHUS) U TIPUPOJIC.

[Teperonka Hedtu. Hedrenpoaykrel. @pakiimoHHas IeperoHKa )KUIKOTO BO3ayXa.
Xumuueckue peakyuu. Ycnoeus npomekanus u npeKpaujeHuUs XuMu4ecKux peaxkyuil
XUMUYECKHE peaklMM KaK MpoLecc MPeBpaIleHus OJHUX BEIIECTB B JApyrue. YCIOBUS MPOTEKAHUS U
IIpEKpallleHus] XUMHUYecKuX peakuuid. ConpukocHOBEeHUE (KOHTAaKT) BEUIECTB, HarpeBaHMUE.
Karanuzatop. uruburop. YopasieHue peakiusiMu rOpeHHsl.
Ipu3znaku xumuyeckux peaxyuii
[Ipu3Haku XMMHUYECKUX pEaKLUii: U3MEHEHHUE 1[BeTa, 00pa30BaHUE OCa/Ka, PACTBOPEHUE MOTYYECHHOTO
0CaJIKM, BbIJIEJICHUE ra3a, M0sBJICHUE 3a11axa, BbIICICHNE WIH MTOTJIOEHUE TEIIO0THI.

JAEMOHCTPALIUA
* GunpTp lloTTa. Boponka broxHepa. YcranoBka st GUIbTpOBaHUS MO BAKYYMOM.

* PecriuparopHble Macku 1 MapJieBble MOBSI3KH.
* [IpoTuBOTa3s u €ro yCTpomucTBO.
* Komnekuust «HedThb 1 HEPTEIPOTyKTHI».

JEMOHCTPAIIMOHHBIE S9KCHHEPUMEHTbDI
* Pa3nenenue cMecu OPOIIKA CEPBI U JKENE3HBIX OIMUIIOK.

* Pa3zesienue cMecu Mmopoika cepbl U Mecka.

* Paszgenenune cMecu BOABI M pACTUTEIBHOTO MACia C IIOMOILIBIO JENUTEIbHON BOPOHKHU.
*[lonyyeHne IUCTWUIMPOBAHHOW BOJbl C IOMOILIBIO JIAOOPATOPHOM YCTAaHOBKM JUIsl IEPErOHKH

JKUIKOCTEH.
* Pazgenenne cMecu nepManraHata u Auxpomara Kajausi CnocoO0M KpUCTaUTM3allnu.
* B3auMozeiicTBrE KeJNe3HbIX OMUIIOK U MOPOIIIKa CEpPhl MPU HarpeBaHUU.

'HOJ’Iy‘leHI/IC YIJICKUCIIOr0 Trasa B3aUMOACHCTBUEM MpamMopa C KHCIOTOH H 06Hapy>1<eHI/Ie €ro ¢
MMOMOIIBIO U3BECTKOBOM BO/IBI.

«Katanutudeckoe pasiioKeHHE MepoKcHuaa Boaopoaa (KaramusaTtop -aunokcua mapranma (1V)).
* O6Hapy>keHHe pacTBOpa MIEIOUU C TIOMOIIIBIO HHIUKATOPA.

* B3aumogeiicTBue pacTBOpa IepMaHraHara Kajlid W pacTBOpa JIuMXpoMmaTa Kajlus C pacTBOPOM
cynabhuTa HATPUSL.

* B3anmoeiicTBie pacTBopa mepMaHraHara Kajius ¢ aCKOpOMHOBOM KHCIOTOM.
* BzanmozencTeue XJjopuaa jKeie3a C KEITOW KPOBSHOW COJBIO U TUAPOKCUIOM HATPUS.
* BzaumogeiictBue ruapokcua xenesa (I1I) ¢ pactBopom consiHOM KUCTOTBHI.

JIABOPATOPHBIE OIIBITHI
* AncopOuus KyKypy3HbIMU MaJIOUKaMH M1apoB Maxy4dHX BEIIECTB.

* I3yueHune yCTpONCTBA 3aKUTaJIKH U IIJITAMEHU.

JOMAIIIHHUE OIIBITHI
* Pa3fenenne cMecH Cyxoro MOJIOKa ¥ PEYHOIO IecKa.



* OTcTanBaHe B3BECH TMOPOIIKA JJISI YUCTKH IMOCYABI B BOJIE U €€ ICKaHTaITusI.

* AncopOuus aKTHBUPOBAHHBIM YIJIEM KpPACAIIUX BELIECTB METCHU-KOJIbI.

* PactBopenue B Bojie Tabnetku acnupuna YIICA.

* IIpuroToBJIeHHE U3BECTKOBOM BOJIbI U OTBITHI C HEH.

* U3yuenue coctaa CMC.

IIPAKTHYECKAA PABOTA Ne 4
BeipaiuBanue KpUCTaUIOB COU (JIOMAIIHUN SKCIIEPUMEHT).

IIPAKTHYECKAA PABOTA Ne 5

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

I'naBa IV. Pacckasbl no xumum (34aca)

Yuenuueckaa xongpepenyusn
¢Brnaromuecs pycckue ydeHble-xuMuku». O xu3Hu U gestensHocty M. B. Jlomonocosa, /. U.
MenneneeBa, A. M. byriepoBa, ApyruX OTEYECTBEHHBIX M 3apyOeXHBIX Y4YeHbIX (IO BBIOOpY

yUaluxcs).

Koukypc cooowenuit yuawguxcs
¢Moe nrobumoe XuMu4yeckoe BemecTBo». OO0 OTKpPBITHM, MOJYyYEHWHW M 3HAUYEHUU BBIOPAHHOTO
XUMHUYECKOTO BEIIECTBRA.

Konkypc yuenuueckux npoekmog (110cBsiiieH NU3yuyeHUI0 XUMUUECKUX PEAKIIUA)

IIpakTnuyeckue padorTnl

1)

2)

3)

4)

5)

[IpakTuueckas pabora Nel. 3HaKOMCTBO C J1abopaTOpHBIM 0OopyaoBaHueM. [IpaBuna TeXHUKH
6e3onacuHoctu. [Nabpuensn O.C. «Xumwus. BBoanblii Kypc. 7 Kiacce»: yuyeOHoe mocoOue s
o01eo0pa3zoBatenbHbIX yupexaenuid. — M.: JIpoda, 2020, ctp.14.

[Ipaktuyeckas pabora Ne2. HaOmroneHus 3a ropsmeil cBedoil. YcTpoiictBo u  pabota
cnuproBku. [Mabpuensn O.C. «Xumusa. BBoxasblil kypce. 7 kiaccey»: ydeOHoe mocoOue s
o01eobpazoBaTenbHbIX yupexaenuil. — M.: JIpoda, 2020, cTp.22

[Ipaktuyeckas pabota Ne3. IlpuroroBieHue pacTBOpa ¢ 3aJaHHOM MaccoBOW JoJei
pactBopéHHoro BeulectBa. ['abpuensn O.C. «Xumus. BBoxanblii kypc. 7 kiacc»: ydeOGHOe
nocobue st o01eoOpazoBaTeNnbHbIX YupexaeHud. — M.: [Ipoda, 2020, ctp.77.

[IpakTuueckass pabora Ne4. BrIpamuBaHue KpHUCTAUIOB CONMU (IOMAIIHUN DKCHEPUMEHT).
laopuensu  O.C. «Xumusa. BBomgwbeii kypc. 7 kimacc»: ydyeOHoe mocobue  uist
o01eobpazoBaTenbHBIX yupexaenuid. — M.: JIpoda, 2020, ctp. 94

[Tpaktrueckas padora Ne5. Oumctka moBaperHou comu. ['abpuensu O.C. «Xumusa. BBomHbrit
Kypc. 7 kmaccy: ydeOHoe mocobme st o0meoOpa3oBaTenbHbIX yupexaenuit. — M.: Jlpoda,
2020, cTp.96.



6) IlpaxTnueckas padota Ne6. M3yuenue npouecca KOppo3uH xelne3a (JOMAIIHUN SKCTIEPUMEHT).
«Xumust. BBonmHbIN Kypc. 7 Ki1ace»: yaeOHoe mocooue jist 001eo0pa3oBaTeNIbHBIX YUPEKICHHM.
— M.: lpoda, 2020, ctp. 107



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHU

B pe3yabTare n3yueHus nponeaeBTHYECKOro Kypca XUMHHM YYeHUK T0JIKeH

3HATDb /MIOHMMATh:

. XUMUYECKYI0 CUMBOJIUKY: 3HAKU HEKOTOPBIX XUMHUYECKUX JJIEMEHTOB, (OPMYIbI XUMHYECKHX
BEIIIECTB U YPAaBHCHUSI XUMUUECKUX PEAKIU;

. eaiCHellue Xumuyeckue NOHAMUA. XUMHS, XUMUYECKUE METO/Abl H3YUYEHHs, XUMUUYECKUN
3JIEMEHT, aTOM, MOH, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAs U MOJIEKYJISIpHAsi MacChl, MUHEPAJI, BEIIECTBO,
KIacCU(PUKALUS BEUIECTB, XUMHUYECKas peaklus, KOoppo3us, KaTaau3aTopbl, HUHTUOUTOPHI,
(bunbTpoBaHUE, AUCTHILIALNSA, aCOpOLMs; OpraHMYEecKas W HEOpPraHWYeCKas XUMHUS; YIIIEBOIOPOIbI,
CIUPTHI, KAPOOHOBBIE KUCIIOTHI, JKUPBI, YIIIEBObI, OCTTKH, KAYSCTBCHHBIC PEAKIIHH;

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

*  eaycHelluue euyecmea U Mamepuanvl: HEKOTOpble METAJUIbl M CIUIABBI, CEPHAs, COJIAHAs, a30THAs
Y YKCYCHAasl KHCIIOTHI, IEI0YH, aMMHUAK, XUPbI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KJIeTdyaTka, OemKu,
n3BecTtkoBas Boga, CMC;

yMeTh:

* Ha3vleamp OT/EIbHBIE XUMUUECKUE DJIEMEHTBI, UX COCJAMHEHNUS; COEIMHEHUSI HEMETAJUIOB U METAJJIOB,
W3YYCHHBIE OpraHMYeCKHe COCIUHEHHS W JIpyrue BellecTBa MO TPUBHAIBHOW WM MEXIYHAPOIHOM
HOMEHKJIATYPE;

° 0np€0€ﬂ}1mb IMPUHAJICIKHOCTD BCIICCTB K OIIPCACIICHHBIM KJIaCCaM HCOPTAaHNYCCKUX BCIICCTB,

* Xapakmepu306ams >JIEMEHTHI MaJIbIX MEPUOJOB 10 UX IMOJOKEHUIO B niepuoanueckon cucreme 1. M.
MenpeneeBa; oOlue CBONCTBA METAJIOB, HEMETANIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX U
OPraHNYeCKUX COCIMHECHUN;

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

* @bINOJHAMB XUMUYECKUMI SKCHICPUMCHT II0 PACIHO3HABAHUIO HCEKOTOPBIX BCHICCTB; PACUCTBI II0
HaXOXJACHUIO JOJIM BEUICCTBA B paCTBOPEC, DJICMCHTA B BEIICCTBE,

* npP0o60OumMb CaMOCTOSITENIbHBIN MONUCK XMMHUYECKOW HMH(OpPMAlMU C HCIOJIb30BAHUEM Pa3IMYHBIX
MCTOYHHKOB (HayYHO-IIOMYJISIPHBIX U3aHU, KOMIIBIOTEPHBIX 0a3 JaHHBIX, HHTEPHET-PECYPCOB);

HCNOJb30BATh MNPUHOOPETEHHbIe 3HAHUA M YMEHUSI B MNPAKTHYECKOH JeSiTeJJbHOCTH H
MOBCEIHEBHOM KU3HHU C LEJIbIO:

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

* OIpPEIENICHUs] BO3MOKHOCTH NPOTEKAHUS XMMHUYECKUX IPEBPAIICHUN B PA3JIMYHBIX YCIOBUAX U
OIICHKH HMX ITOCJICICTBHM;

* SKOJIOTUYECKU IPAMOTHOTO MOBEICHUS B OKPYKAIOLIEN CPELE;

* 0€30IMacCHOT0 OOpAIIECHUS C TOPIOYUMH M TOKCHYHBIMHU BEIIECTBAMHU, JJaOOPAaTOPHBIM 000PYyI0BaHUEM;
* IPUTOTOBIICHUS PACTBOPOB 33JaHHOW KOHIICHTPAIUH B OBITY.



TEMATHUYECKOE IINTAHUPOBAHHUE

KoandyecTBo 4acoB

Ne Tema pazpena ITo nporpamme IIo paGoueii K.p. ILp.
0. C. nporpamme
I'abpuensina
1 XuMus B IEHTPE 11 11 - IT/p Nel,
€CTECTBO3HAHUS. I1/p N2
2 MaremaTtuka B XUMUH. 9 9 K/p Nel I1/p Ne3
3 | SIBnenHwms, MpOUCXOISAITUE 11 11 K/p Ne2 I1/p Ned,
C BEIIIECTBAMHU. IT/p Ne5,
I1/p Ne6
4 Pacckasbl mo xumuu. 3 3 - -

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




HOYPOYHOE IINTAHUPOBAHHUE

Ne BBoaumMeble onopHble XUMHUYeCKUE NIOHATHUS U IIpakTnyeckue u O6opynoBanue Hdara

ypo Tema ypoka npeacrasjenus. ®opmupoBanue KOHTPOJIbHBIE pa0oTHI, JomalHee 3axanue

Ka CHenuaJbHbIX HABBIKOB JIaGopaTopHbIe ONBITHI

I''TIABAIL XUMHUSA B HEHTPE ECTECTBO3HAHMHSA (11 yacos)

1 Hucmpyxmaoic EcrectBo3HaHne — komIekc Hayk o npupone: | J. Komnexnus pasHsix ITpoOupku, 06pa3ipl § 1. 02.09
no Tb. (u3UKY, XUMHN, OHOJIOTHN U Teorpaduy. TIPEAMETOB, WIIN BEIIECTB IS CocraBuTh MPOCTOH
XUMHS KaK 4acTh €CTECT- [TonoxxuTenpHOE M OTPULIATEIIEHOE ¢ororpaduii nmpeaMeToB HCCIeI0BaHNs (QHU3H. wiaH § 1
Bo3HaHHUs. [Ipenmer xumun BO3/CHCTBHE YEJIOBEKA Ha MIPUPOTY. W3 QIMIOMUHUS IS CBOWCTB

IIpenmer xumun. Tena u BemecTtBa. CBolicTBa WJUTIOCTPALUY UAEU
BEIIIECTB KaK MX MHIUBHyaJbHbIC IPU3HAKH. «cBoifcTBa —
CBoiicTBa BEIIECTB KaK OCHOBA UX IIPUMEHEHHUS | TPUMEHEHHE»

2 HaOnroneHue 1 3KCIEPUMEHT HabnroeHue kak OCHOBHON METOT TIO3HAHHUSI . YuebHoe Cnuuku, CIUPTOBKA, § 2. 09.09
KaK METOMbBI H3YYECHUS OKPY’KaIOIIEero MUpa. Y CIIOBHS ITPOBEACHUS o0opynoBaHue, Cyxoe roproyuee ITonroToBka K mpaxT.
€CTECTBO3HAHUS ¥ XUMHUH HaOmonenus. 'unoresa Kax MpezrnoaoxeHue, HCIIONIb3yeMOe Ha YPOKax pabore Ne 1 (c. 14).

00BsCHSIONIEE WM NPe/ICKa3bIBAIOIIee IPOTe- ¢dusuky, GuoNorNH, Hapwucosars 3HakH,
KaHWe HaOJIF01aeMOT0 SIBICHHUS. DKCIIEPUMEHT. | Teorpaguu 1 XUMHUH. 0003HavaroNye NpaBuia
JlabopaTopusi. DKCHIEPUMEHT JIAOOPaTOPHEIH U 3. Hayunoe TEXHUKH 0€30IacCHOCTH
nomamHni. Crioco0b! pUKCHpOBaHUS HaOJI0JICHUE U €T0 TIPY BBITIOJIHEHUT
pe3ysbTaToB sKcriepuMenTa. CTpoeHue omucanue. Mzyuenne XMMHUYECKHX OIIBITOB
TUTAMEHH CBEYH, CyXOTO FOPIOYEro, CIIUPTOBKH | CTPOEHHS IUTaMEHH

3 WHcTpykTax IIpaBuna TexHuKHU Ge30macHOCTH pu pabore B | IIpakTHyeckas [Ipobupku, KONOHI, Odopmuts oTuer o 16.09
o Th. XUMHUYecKoM kabuHeTe. JlabopaTtopHoe padora Ne 1. BOPOHKH, IIWJIMHAPHKL, CTYyIT | padoTe.

IT.P. Ne 1. 3nakomcTBO C Ja- 00opyoBaHue: yCTPOUCTBO, HA3HAUEHUE, Ka ¢ TIECTHUKOM, IToaroroBka k
OGopaTopHBIM 000PYIOBaHUEM. MIPUEMBI 00paIeHUS (dhapdoposas gamka ass MPaKTUUECKOHN
IIpaBuna TexHuKu BBIIIAPUBAHUSA paboteNe2

0e30IacHOCTH




WucTpyxTax Haobmonenue. YcTpolcTBO CIUPTOBKY U IIpakTnyeckas CrnuproBka, CIIMYKHY, IMoxaroroBka mo xmagoB | 23.09
no Th. IpaBmiIa 00paIIeHNs C HarpeBaTEIbHBIMU padora Ne 2. JIy4Hu-Ka, CTEKJIIHHAs o TemaM: «M3 nuctopun
I1.P.No2 npudbopaMu TpyOKa, dpapdopoBas n300peTeH.
Habmonenue 3a ropsimeii ce- IUTaCTHHA 3eKTpodopHOH
4qoi. YCTpoiicTBO U paboTa MaluHby, «McTopus
CIIHPTOBKH. TIOSABIICHUSI TTI00YCa»
MonenupoBaHue Monenu kak abcTparupoBaHHbIE KOITHU . Onexrpodopnast mammHa| ['o0yc, kapTa, MyJIsDKA § 3. 30.10
M3y4aeMbIX 0OBEKTOB M IPOLIECCOB. Moienu B JICHCTBUM. OpraHOB M CUCTEM OPraHoB | BBIyYHTH CHMBOJIBI C
B ¢u3mke. DnekTpodopHas MalInHa KaKk leorpaduueckne Mogenun | pacTeHHM, )KUBOTHBIX H Ha3BaHusaMH 10
abcTparupoBaHHasi MOJIENb MOJIHHH. (tmoGyc, kapra). bro- YeJI0BEeKa, MOACIN XMMHUYECKHX JIEMEHTOB
Mopgenu B 6uonorun. buonoruueckue JIOTUYECKUE MOJEIH KPUCTAJTHYECKUX (H, C,N, O, Na, Mg, Al,
MYJBDKA. MoJen B XUMHHU: MaTepHaIbHbIC (MyJISDKH OPTaHOB M CHICTEM | PELIETOK, MOJICKYIT Si, P,S)
(Mozenu aTOMOB, MOJIEKYJI, KPHUCTAIIIOB, OpTaHoOB pacTeHUH,
annapaToB M yCTAHOBOK) U 3HAKOBBIC KHUBOTHBIX U 4EJIO BEKA).
(XMMHYecKUe 3HaKH, XUMUYecKue (hOopMyJIIbl du3nyeckre U XUMHUECKUE
Y XMMHUYECKHE YPaBHEHUS ) MOJIENIH aTOMOB, MOJIEKYI
Be-ILECTB U UX KpPHUCTaJI-
JIMYECKUX PEHIETOK
Xumudeckue 3HaKu U GopMysbl | XUMUYECKHUH dJIeMEHT. XUMH-YeCKUE 3HAKH. M. IlapocTepxHEBbIE [TapocTtepsxHe-BbIe §4. 07.10
Xumnueckue popmyisl. MIx o6o3HaueHue, MOJEIH BOIBI, yIJI€e- MOJIEIIM MOJIEKYJI BEIIECTB, | JlOMallHuii ONbIT
MPOU3HOLIEHUE U HHPOpPMAIKsI, KOTOPYIO OHU KHCJIOTO U CEpPHHCTOTO TUTACTHJINH, «3roToB- 1eHne
HecyT. Uanekch u ko3 durmentsr. [IpocTeie 1 | Ta30B, METaHa. [CX5 Mozenel MOJIEKYJT Be-
CJIOKHBIE BEIleCTBA [ 0. Uzrorosnenue IIECTB W3 IJIaC-TUINHAY .
Mozenel MOJIeKyJ Briyu. cuMBoOJIBEL U
XMMHYECKHUX BEIIECTB U3 Ha3BaH 3JieMeH- ToB (Fe,
IUTACTHIIMHA Au, K, Ca, Cu, Hg, Pb,
Ag, CI, Cr, Zn)
Xumust 1 pu3uKa [ToHATHS «aTOM», «MOJIEKYJIa», KAOH. J. Ob6pasipl TBEpABIX MOJIETIH KPUCT. PEIIETOK, § 5. 14.10
OCHOBHBIE TIOJI0’KEHHUSI AaTOMHO- BEILECTB KPUCTAIIIU- noprper M.B. JlomamHuii onelT
MoJIeKyJIsipHOTO yueHus. Kpucrammdeckoe YEeCKOT'0 CTPOCHHS. JlomoHOCOBa, BO/Ia B «Auddysus caxapa B

cocTosiHMe BemecTsa. Kpucramnnueckue
pEmeTKH TBEPBIX BemiecTB. JAndysus.
BpoyHoBCcKko€e BUXKEHUE

Moaenu kpucTamiu-
YECKUX PEIIETOK.

J3. Pacripoctpanenue
3amaxa 0JICKOJIOHa, Ty-XOB
WJIN JIe307I0paHTa
(mponiecc nuddysun).
JO. Tuddysus caxapa B
Bozie. Anddysns nep-
MaHraHaTa Kajus B
KeJaTHHE

CTakaHe, caxap,
NepMaHraHatr KaJjusi,
(hI1aKoH ¢ AyXaMu WU
J€30J10paHT

BoJiey, «duddy3us
NepMaHraHaTa Kajus B
KeTaTHHE»




8 ArperaTHble [onsiTue 06 arperatHoM coctosinuy BemiectBa. | JI. Boxa B Tpex [TnactukoBas OyThIIKa, § 6. 21.10
COCTOSTHHSA I'azo06pa3Hsble, )KUIKHE U TBEPbIC BEIIECTBA. arperaTHbIX COCTOSHUSIX. BECBI, Pa3HOBECHI, JIE, INoaroroska KpaTKux
BEILECTB Kpucrammnaeckue u aMmop(hHbIE TBEpAbIE TBepabie BemecTBa. BOZA cOO0O0ImeHNI 0 MUHE-
BemecTBa. Omnueckue u xumuaeckne spieHus | 9. «llepennBanue» panax. 3amanue 8(c. 41)
YTJIEKHCIIOTO Ta3a B CTAKaH
Ha ypaBHOBE- IICHHBIX
Becax.
JO. OnsIT ¢ mycToit
3aKpBITOX MJIACTUKOBOU
OyTBUIKON
9 Xumus I'eonoruueckoe cTpoeHue MIaHETHI 3eMJIS: . Konnekuus Munepa- Konnexius Munepanos u §7. 28.10
u reorpadust SO, MaHTHUS, IUTOC(Eepa. DINEMEHTHBINH cocTaB | JIOB (JIa3ypHT, KOPYHI, TOPHBIX OPOA, TOPIOYUX Haiitu B cka3zax
re0JIOTUYECKUX COCTABHBIX YaCTEH MJIAHETHI. XaJbKOIHUPHT, (DIFOOPUT, UCKOIIaeMBbIX, JIyIa ILII.baxoBa «Maina-
MuHepansl ¥ ropHbIe Topopl. Marmarudeckne | ramut). Kommekmus XHUTOBAS LIKATYJIKa»
¥ 0CaJI0uHbIe (OPTaHUYECKUE U TOPHBIX IOPOJ (TPaHuUT, «KameHHBII IBETOK»
HEOPraHMYECKHE, B TOM YHCIIE ¥ TOPIOYNE) pasnuuaHble (OPMBI Kalb OIIMCaHNe MUHEPAJIOB
TOPOJIBI LUTa — MEI, Mpamop,
n3BecTHIK). Komnexmms
TOPIOYHX UCKOIIAEMBIX
(HedTh, KAMEHHBIN YTOJIb,
CJaHIbl, TOpd).
JI. I3yuenue rpanura ¢
MTOMOIIIBIO YBEJIHYU-
TEJIFHOTO CTEKJIa
10 Xumust 1 OHOIOTHS XUMUYECKUH COCTaB KUBOW KIIETKU: J3.CrnuproBas CnupToBKa, CIIUYKH, § 8. 11.11
HeopraHmdeckre (Boja 1 MUHEpaJbHbIE COJIM) U | 3KCTpaKIus XjiIopoduiia CIIUPT, TaOIUIBI O JomaniHuii orsIT
oprannde-ckue(OesKu, KUPbI, yrIIeBOAbI, 13 3€JICHBIX JINCTHEB CTPOCHHU XHBBIX KJIETOK, | «B3anmozelicTBne

BUTaMHHBI) BellecTBa. [IpocThie U CII0KHbBIE
BEILIECTBA, UX POJIb B )KU3HEIEATEIEHOCTH
opranu3MoB. brosornyeckast poib BOJIbI B
)uBoi kirerke. @orocunTe3. Poip xmopoduina
B poTocuHTe3€e. bronorudeckoe 3HauUCHUE KH-
POB, O€JIKOB, 3(PUPHBIX Macel, YIJICBOAOB U
BUTAMMHOB IS ’KU3HEICSTEIbHOCTH OPTaHU3-
MOB

pacrenuil. KauectBeHHas
peaknus Ha OeJIoK.

JI. Onpenenenue
COZIep>KaHus BOJIBI B
pactenun. O6Hapyxe- HHE
3(UPHBIX Macell B
aneJbCUHOBOM KOpPKE.
OO6HapykeHre Maciia B
CeMEHaX MOJCOTHEYHHUKA U
TPEIKOTO opexa.
OOHapyXeHHe KpaxMaia B
MIIEHUYHOM MyKe.

JO. B3zaumopeiictue
ACKOPOMHOBOM KUCIIOTHI €
noJioM (ompeseneHue
Butamuna C B pa3iyHbIX

¢unbTpoBaNEH OyMmara,
CeMeHa MaCINYHBIX
KYJIBTYp, MyKa, BOJIa B
CTakaHe, MapJisi, Hox
CIIUPTOBBIN pact BOp

ACKOpPOWHOBOI KHCIOTHI
C HOJIOM (OTIpe/IeIICHIe
putamuHa C B
Pa3IHYHBIX COKAX))




COKax).
M. Tabnuma «KuBoTHas u
pacTuTenbHast KJIeTKay

11 KauecTBeHHbI€ peakiiuu B IToHsiTHE O KAUECTBEHHBIX PEAKIUAX KaK O J9. KauecTtBeHHas M3BecTkoBas Boja, §9. 18.11
XUMHUH peakuusx, BOCIPUHUMAEMBIX peakuus Ha KUCIOPO/I. CTCKIIIHHAsI TPYOKa, JlomanHuii onpIT
OPraHOJICIITUYECKH C MIOMOIIIBIO 3peHMs, cliyxa, | KauecTBeHHas peakius Ha | oOpa3Ilbl MHIIEBBIX «O0Hapyx)eHHe
00OHSHUS. AHATUTHYCCKUH dPPEKT. YTIEKUCIBIN Ta3. MPOJIYKTOB, BOJA, CIMYKH, | Kpaxmala B IPOIYKTax
OmnpexemnsieMoe BEIIECTBO U PEaKTHUB HA HETO. JI. IIpoxyBanue ny4nHa, Tabmuma Oprasbl | TUTaHUS
Bo3MO0XHOCTE H3MEHEHUS WX POJIH Ha BBIIBIXaEMOTO BO3TyXa YyBCTB
MIPOTHBOTIOIOKHYIO. Yyepe3 U3BECTKOBYIO BOLY.
OO0HapyxeHHe
H3BECTKOBOH BOIBI Cpenn
Pa3IHYHBIX BEIICCTB.
JO. ObHapyxeHue
Kpaxmala B IpOAyKTax
MMATAHUS
I'naBa II. MATEMATHUKA B XUMHWHU (9 yacoB)
12 OTHOCHUTEIbHBIC OTHOCHUTEIbHAS ATOMHAs Macca 3JIEMCHTA. . lIxana ob6vexkmos T[ICXD, anroputm §10. 25.11
aTOMHAsi U MOJIEKYJIsIpHAsI MounekynspHast Mmacca. OnpeneyeHue (3aMOK — yenosex, BBIYUCIICHUS Macc
MaccChbl OTHOCHTEJIbHOW aTOMHOM MacChl XUMHUYECKHUX uenosex — s010K0, A0I0KO
anemeHToB 110 Tabaute /1. 1. Menneneena. — gyceHuya, eyceHuya —
HaxoxxneHre 0THOCHTENTFHON MOJIEKYISIPHON ameda, ameba — Oenok,
MaccHl 1o GpopmyIie BemecTBa Kak CyMMBI oerox — JIHK, THK —
OTHOCHUTEITEHBIX aTOMHBIX MACC, COCTABJISIOIIUX | MOJEKYAd 800bl, MOLEKVId
BEIIECTBO XMMHUECKHX 3JIEMEHTOB 6800b1 — AMoM 8000p00a)
13 MaccoBast 10714 3JIEMEHTa B IToHsTHE O MaCcCOBOI J0JI€ XUMHUYECKOTO AJITOPUTM BBIYUCIICHUS §11. 02.12
CJIO’)KHOM BEIIIECTBE 3JIEMEHTa (W) B CJIO)KHOM BEIIECTBE U €€ pacyeT MAacCOBOM JIOJIM 3JIEMEHTA BoTpoCH 4, 5 (c. 65)
1o GopMyJie BelecTna.
14 YucTsle BelmecTBa U CMeCH ITonstue o uncrom Bemectse u 0 cMecu. Cmecu | M. Komnexnus pasnuuneix | Kommekuus pa3muuHbIX §12. 09.12

ra3oo0pa3Hble (BO3IyX, TPUPOIHBIH ra3), KK
kue (He(Th) U TBEpbIe (TOPHBIE MTOPOJIBL,
kynuHapHble cMecu 1 CMC).

CMecu rOMOTeHHBIE U TeTepOTreHHbIE

BHJIOB MpaMopa U U3AeIHi
(vm WwuTIoCTpanui
uzzaenuii) u3 Hero. Cmechb
PEYHOro U CaxapHoro
necka. Komnekuus vedrn
1 He(PTEPOTYKTOB.
Komnexmms 65ITOBBIX
cMmecel (KyITHHapHBIX

BUJOB BEIIECTB, CMECEH,
CcMC

W3yuenue cocrasa
KYJIMHapHBIX cMeceil o
STHKETKaM




cMmeceit, CMC, mam
ITyHEeH, HATUTKOB U [Ip.)

15 OObeMHas 10Jist ra3a B CMECH [onsiTre 06 00beMHOI HoJIE () J. luarpamma coctasa Anroput™ peuieHus 3agad, | § 13. 16.12
KOMIIOHEHTA ra30BOW CMECH. aTMOC(EpHOTO BO3ayXa. JuarpamMmsl CocrapieHue
CocrtaB Bo3ayxa U IPUPOJTHOTO Huarpamma cocraBa JuarpamMmm: cocTaB
rasa. Pacuer o0beMa KOMIIOHEHTA MPUPOJHOTO Ta3a BJIBIXaEMOTO U
Tra30BOI CMECH 110 €r0 00BEMHON BBIABIXAEMOI0 BO3yXa
JIoJie 1 Ha000poT
16 HUnempyrkmaoice TlonsTre o MmaccoBoi foJie BemecTsa (W) B AITOPUTM BBIYUCIICHUS § 14. 23.12
no Th. MaccoBas goist pacTtBope. PacTBopuTens U pacTBOpEHHOE MaccoBOM ou BemecTBa | IloaroroBka k
BEIIIECTBA B PACTBOpE BEIIeCTBO. PacueT Macchl pacCTBOPEHHOTO pakTHIecKoii padore Ne
BELIECTBA [10 Macce pacTBOpa U MacCOBOM JoJie 3 (c.77)
PacTBOPEHHOTO
BEIIECTBA U JPYTHE PACUEThl C HCIOJb-
30BaHUEM ATHUX MOHATHI
17 Unempyxmaoic IIpakTnyeckas [lInarenb, KOIOBI, BECHI, PacuerHble 3a1auu ¢ 13.01
no Tb. padora Ne 3. Pa3HOBECHI, CTaKaH, MEPH. | HUCIOJIb30BAaHUEM
[IpakTudeckas pabota UUIMHID, COJIb, caxap, MOHATHS «MacCcoBast
Ne 3. TlpurotoBieHue pacTBopa BOJIA, JIOTISL »
C 3aJJaHHOM MacCOBOM noJei
PacTBOPEHHOTO BEIIECTBA
18 MaccoBas noss npumecei IToHsiTHE O YMCTOM BEIIECTBE U PUMECH. J. Konnexuus Komnnekuust Munepaisl u § 15. 20.01
MaccoBas 1oJis mpuMecH (#>) B 00pasiie «MwuHepaIsl ¥ TOpH. TOPH. IOPOIBI, STUKETKH Uzydenue cocraBa
HcxoaHoro BemecTBa. OCHOBHOE BEIIECTBO. TTOPOJIBD». OT OBITOBBIX U HEKOTOPHIX OBITOBBIX U
PacueT Macchel OCHOBHOI'O BEIIECTBA 110 Macce J0O. U3yuenne cocraBa (dapmManeBTHY. IIpenaparoB | (apMareBTHUSCKHUX Tpe-
BEIIIECTBA, COJEPIKAIIETO ONPEICICHHYIO HEKOTOPBIX OBITOBBIX U MapaToB MO ATHKETKaM
MacCOBYIO JIOJIIO MPUMECEH, U APYTUe (hapMareBTHYSCKUX
MOTU(DHKAIIMOHHBIC PACUYCTHI C npenapaTos,
HCIIOJIb30BAHMEM 3THX MOHATHI coJieprKaIux
OTIpEJICNIEHHYIO JI0JII0
IpUMeceH, 10 UX ITH-
KETKaM
19 Pewenue 3ana4 u ynpaxHeHui 3anaHus Ha KapTOIKax [MoxroroBka k KOHTpOIH- | 27.01

1o TemMe «MaTeMaTuka B
XUMHH»

Holi pabote Ne 1 o Teme
«MaremaTika B XUMHN




20 KonrponbHas padora Ne 1 o WnpuBunyanbHble 3aJaHUs 03.02
TeMe «MaTemMaTnKa B XUMHUID) KonTpoabnas Ha KapTOuKax
pa6ora Ne 1
I'JIABA 1II. SIBJEHUS, MTPOUCXOASAIIUE C BEHIECTBAMMUM (11 yacoB)
21 Paznenenue cmecei. CriocoObI pa3esieHus CMeceil 1 OYUCTKA 3. IIpoceusanue cmecu Bona, macno, myka, caxap, | §16 10.02
1. CriocoOsI pa3nesneHus BerecTB. HekoTopele mpocTeIme criocoobt MYKU U CAXapHO20 necka. CUTO, BOPOHKA (c. 83—285). Homannwuii
cMmecei pas3zencHus CMeceil: MPoCceuBaHue, OT- Pazoenenue cmecu nopows- | nenutenbHasi, CTaKaHebI, ombIT «Paznenenue
CTaWBaHUE, JICKAHTAIUS U JIP. Ka cepol U HCeNe3HbIX MIECOK, cepa, JKEJIC3HbIC CMECH CYXOT'0 MOJIOKA M
onunok. Pa3neneHue cMecH | OMMIKA PEYHOTO MECKay.
MOPOIIIKA CePHI U MECKa. IIpakTuyeckas: pa6ora
Pasnenenue cmecu BOIbI U Ne 4. BripaiuyBanue
PACTHTEIFHOTO Macia ¢ KpPHUCTAaJIIOB COIH (I0-
TTOMOIIEIO AETUTETh- HOU MAaIIHUH SKCIIEPUMEHT)
BOPOHKH.
Lenmpugpyeuposanue.
JO. Pazaenenne cmecu
CYXOro MOJIOKAa M PEYHOTO
necka.
22 2. GunbpTpoBaHUE OupTpoBaHKe B 1abopaTopuu, ObITY U Ha 3. Qunvmposanue Ilecok, Bona, GuibTp, §16 17.02

npousBocTee. [lousTre o huapTpare

Paspenenue cMecu BozbI U
peyHOro Iecka.

. ®unstp HloTTA.
Bopouka Broxnepa. Ycra-
HOBKa JUIs (PMITbTPOBAHHS
TOJT BAKYYMOM.
PecrmmpaTopHbIe MacKu 1
MapJIeBBIC TIOBSI3KH.

JI. H320moenenue
00bIYHO20 U CKAA0YAMO20
punompos uz urompo
BANILHOU DyMacu unu
OymasicHou canghemku.
HO. Uzeomosnenue
MAPAEeBbIX NOBSA30K KAK
cpedcmea
UHOUBUOYATILHOLU 3aUUMbL
6 nepuood snudemuu

MapJist, HO)KHUIIbI, HUT-KH,
canderkn OyMakHbIe,
pecnupaTop, IPOTHBOra3

(c. 86—87). Usrotose-
HUE MapJIeBOM MOBSA3KU.
IIpennoxuts xox
sKkcriepuMenTa «Ort-
CTauBaHUE B3BECH I10-
POIIKA I YUCTKH TI0-
CYZbI U e IeKaHTaIHsD».
[Moaroroska poxianos
«VcTopust BO3HUKHOBE-
HUS IPOTUBOTA3ay,
«H. 1. 3enuHCKMIT»




epunna.
OrcTanBaHue B3BECH
MOPOILKA [l YUCTKU
MOCY/IbI B BOJIE U €€

JeKaHTAIUs
23 3. Ancopbuus [onsTre 00 ancopOmy 1 ancopOeHTaX. . Aocopbyuonnvie YT0Nb aKTHUBIPOBAHHBIN, §16(c.87 — 89). JJomam- | 24.02
AKTHBUPOBaHHBIA yTOJb KaK BaKHEHIIINI ceolicmea P-p HENCHU-KOJBbI, HUH ONBIT «Anicopouns
aicopOeHT, €ro NCIOJIb30BaHNE B OBITY, HA aKmuUPOBAHHO20 Y2l KyKYypY3HbIE MTAOUKH, aKTHBUPOBAHHBIM YIJIEM
IIPOM3BOJCTBE U B BOGHHOM JieJ€. Y CTPOICTBO M. Ilpotusoras u ero OJIEKOJIOH, IPOTUBOra3 KpacsiIUX BEIIECTB
POTUBOra3a YCTPOHCTBO. METICH- KOJIBI».
JO. AncopOuyst aKTH- «AncopOuust
BHUPOBaHHBIM YIJIEM Kpacsi- KyKypY3HBIMH MaJI0OUKa-
ITUX BELECTB MEICH- MH N1apOB MaXy4ux
KOJIBL. AicopOtust BEIIECTBY
KYKypy3HBIMH NTaJTIOYKaMU
I1apOB NaXy4HX BEIIECTB
24 Juctumnsius JUCTUIIISIMS KaK MPOLECC BBIIEIECHUS 3. [Nonyuenune Y4eOHbII TUCTUILIATOD, §17. 02.03
BEIIECTBA U3 KUIKOH CMECH. JUCTUJUITMPOBAHHON BOJIBI Komnexmus HepTs 1 Hed- | JomamHuMi ombIT
JuctunnupoBaHHas Boaa M 00acTyu ee C TTIOMOIIBIO TETIPOAYKTHI, TAOIHIIBI «O4ncTKa BOJB
npuMeHeHus. Kpuctammmsanus uin BeIIapy- naboparopHoii yctaHoBkH | IlepepaboTka HedTH
Banue. Kpuctaymumsanus u BeIapiBaHue B JUTS TIEPETOHKH
nabopaTopuu (KpUCTAIUTU3aTOPHI U hapdopo- xunkocted. Pasnenenue
BbI€ YAIIIKH JUIA BBIMTAPUBAHUSA) U IPUPOJIE. CMecH IlepMaHraHarta u
[Neperonka e tu. HerenpoaykTsl. JAXpoMara KaJlust
®pakIMOHHAas TePEeroHKa )KUIKOT0 BO3AyXa crocodom
KpHCTAITH3aLHN.
. Koyutexuus «Hedtb u
HEe(TEnPOIYKTED.
Karanuzarop.
JO. Ouucmra 600bi
25 OO6cyxneHne pe3ynbTaToB Oransl BBIPANIUBAHUS KPUCTAIIOB COIH. IoxaroroBka k mpaktude- | 09.03
MpaKkTHIecKoit paboThr Ne 4 « cKoif pabote Ne 5.
BripamyBanue KpucTajjioB OuncTka NoBapeHHON
COJIM» (IOMAITHUH OIBIT) coxu (c. 96)
26 Hucmpyxmaoic IIpakTHyeckas CrakaHbl, BOPOH Ka, IIpakTuueckas padora | 16.03
no Th. padora Ne 5. ¢uIbTp, Na0. MITATHB, Ne 6.

IIpakTrgeckas pabora
Ne 5 «OuncTka moBapeHHOH
conm»

COJITb, TIECOK, (hapdop.
Yaiika, BoAa, CTeKII.
najouKa

N3yuenue npouecca
KOppO3UH Kele3a
(ToManTHHUM OIIBIT)




27

XUMHUECKUE PEAKIIHU.
VYcnoBus npoTekanus U
HpeKpaIieHus
XUMHUYECKHX

peakuuit

TTonsiTHE O XUMHUYECKOM peakLnu Kak
mpoIiecce MPeBpaIIeHUs OTHUX BEIIECTB B
Ipyrre. Y CIOBHS TEYCHUS U IPEKPaIleHHS
XUMHUYECKUX PEAKLIMM.

H. YcrpoiictBo
KHCJIOTHOTO
OTHETYIIUTETIS.

JD. «Bynkas Ha cToje».
Bsaumoneiicteue
JKETIE3HBIX ONIJIOK U
MOPOIITKA CEPHI MPH Ha-
rpeBanuu. [lonyuenue
YIJIEKHUCIIOTO Ta3a
B3aMMOJICHICTBHEM
MpaMopa ¢ KHCJIOTOH u
oOHapyKEHHE €ro ¢
TTOMOIIIBO U3BECTKOBOM
Boxbl. KatammTimaeckoe
pa3ioKeHue mepoKcuIa
BOJIOpOJIa (KaTannu3aTop-
Juokcua Maprasua IV.

PacTBOpHBI KUCIIOTHI,
H3BECTKOBOM BOJIEI,
Mpamop, JKele3o, cepa,
acOecTHp. ceTka,

§18.

JloMarrHui OIBIT
«H3roroBieHme
CaMOZETHHOTO OTHETY-
LIATES »

30.03

28

[Ipm3HaKH XUMUYIECKUX
peakuuit

[Ipm3Haku xuMugeckux peaxiuii. OOpa3oBaHue
0CaJiKa, BBIJICJICHHE Ta3a, TOSBICHHE 3a1axa,
HU3MEHe-HUe 11BETa, BBIJICICHUE UIH
HOTJIOIIEHHE TEeIlIa.

HD. [lonyyenue ocaoka
eudpoxcuoa meou (11)
peaxyuell 0OMeHa.
Bo3sronka uona.
Brinenenue rasa us3
pactBopa.

JI. Bzaumooeiicmaue
VKCYCHOU KUCTIOMbL €
numvegou coool
(euopoxapbonamom
Hampus). Yoanenue nsamen
om pacmeopa uooa.
HO. Ilpucomosnenue
JUMOHAOA

VkcycHas Kuciora, coja,
poOupKH, Ko,
CIIMUPTOBKA, CTEKJIAHHBIN

KYIIOJI, CIIUYKHU, CIIUPTOBKA

§ 19.
Homarnuii oneit «Ilpu-
TOTOBJICHHUE JIUMOHAAY

06.04

29

OO0cyxIeHHe pe3yIbTaTOB
IpaKkTU4ecKoit paboTsl Ne 6
«M3y4yenue nporecca KOppo3uu
xKele-3a» (JIOMaITHUN OTIBIT)

IIpouecc xoppo3uu xenesa.

YcnoBusl, BEI3BIBAIOIINE KOPPO3HIO JKENE3a.
Bpen, HaHOCUMBII TTpOlIECCOM KOPPO3UU
HapOJHOMY XO3SHCTBY.

HOJZ[FOTOBI/ITI) JOKJIaJdbl HA
TeMy «Bplaaromuecs

PYCCKHE yUEHbIE-XUMUKN,

K KOH(EpeHINN

13.04




30 O0001IeHNE U aKTyaIn3aIus 3ajaHus Ha KapTOYKax IMoaroroska k koutpoib- | 20.04
3HaHUI 10 TeMe «SIBieHus, mpo HOM paboTe Ne2
HCXOMSIINE C BEIECTBAMI.
ITonroroska
K KOHTPOJIBbHOH padoTe Ne2
31 KonrponsHas padora Ne 2 o KonrpoabHas WnpuBunyansHele 3aganus | [1oAroTOBUTB MPOEKTHI 27.04
TeMe «SIBIeHHs, IPOUCXOASIIIE pa6ora Ne 2 Ha KapTO4Kax Ha TeMy «MccnenoBaHus
C BEIECTBAMI XMMHYECKHUX PEAKIIUI»
I'JTABA IV. PACCKA3BI ITIO XUMHHU (3 yaca)
32 YueHndeckas KOHQepeHIHs Bxnajn, BHECEHHBIN PyCCKUMU YYEHBIMU — IToptpers! yuensix M. B. (c. 111 -122) 04.05
«Bprgatomuecs pycckue XUMUKaMU B pa3BUTHe XUMUH. JKU3Hb U JlomoHOCOBa, ITonroroButh
Y4eHbIE-XUMUKN». nesrenbHOCT, M. B. JlIomoHOCOBa, J .. MenneneeBa, A.M. coobmenue «Moe 1ro0u-
0 >KM3HU U 1eATEeTLHOCTH . 1. Menpeneesa, Bytneposa u ap. MO€ XMMHUYECKOE
M. B. Jlomonocoga, JI. 1. A. M. bytneposa BELLECTBOY.
Menneneesa, (OO0 oTkpbITHH, TIO-
A. M. Byrneposa Jy4YEHUH U 3HAYEHUHU
BBEIOPAHHOTO XU-
MHYECKOTO BEIIECTBA)
33 Konkypc coobuiennii yqanmxcs | MHOrooOpasyue XMMHYECKHX BELIECTB. Kuuru ans (c. 123 —145) 11.05

«Moe mFo0IMOe XHMHUYECKOE
BemecTBo». OO OTKPBITUH, TTO-
Jy4€HUU U 3HAUYCHHH BbI-
OpaHHOTO XMMHYECKOTO
BEIIIEeCTBA

JOIIOJTHUTCIBbHOI'O YTCHHUA
o XuMHH, Npe3€HTAUN O
XUMHNYCCKUX BCHICCTBAX

3aBepIINTh MPOEKTHI HA
temy «MccnenoBanus
XUMHUUYECKUX PEaKLUi»




34

Konkypc ydeHIeCKIX NPOEKTOB,
MTOCBSILEHHBIN MCCIIEIOBAHNSIM B
00JIaCTH XUMUIECKHX PEaKITIiA

BricraBka paboT
yUaIuXxcs

(c. 146 — 154)

18.05




YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

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

e Tabpuensn O.C., IllunmapeBa I''A. Xumusa: Mertoguueckoe mocodbue K IMPOIEACBTUIECKOMY
Kypcy «Xumusi. BBoanslii kype. 7 kmace». - M.: Ipoda, 2020 r. (mporpamMma, TemMarndeckoe
IUTAHUPOBAHHE, PEKOMEH/IAIINN ).

[ ]

JonoHUTeILHAS JIUTEpaTypa:

1. Anmuk6eposa JI. FO. 3anumarenpHas xumus: Kaura mist ygamuxcsi, yaureneit u poaureneid. — M.:
ACT-ITIPECC, 1999.

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

3. byneiueBa H. B. B mupe xon6, nnu IToromctBo ogHoro my3sips. / Xumus B mkose. — 1997. — Ne 3.
—c. 70 —72.

4.T'ypeBuu A. E., Ucaes [I. A., Ilonrak JI. C. ®usuka. Xumus. 5—6 xi1. Metoaudeckoe nocooue. —
M.: Ipoca, 1995.

5.3aropckuii B. B. Orau noremnsle. DeiiepBepk: ucropus, teopus, npaktuka. — M.: lllkona um. A.
H. Konmoroposa «Camoo6pazoBanuey, 2000.

6. 3aHMMaTesIbHbIC OMBITH C BELIECTBAMH BOKPYT HAC: MJUTFOCTPUPOBAHHOE MOCOOUE ISl IIKOJIbHUKOB,
M3YYAMOIIUX E€CTECTBO3HAHME, XuMHI0, 3konoruio/ABtr. H. B. I'pysmesa, B. H. JlaB-poBa, A. T.
Mypasbes.- CI16.: Kpucmac, 2003.

7. Kamuu mupa. — M.: ABanra+, 2001.
8. Kpaysep b., ®pumanti M. - Xumus. Jlabopatopusiii mpaktukym. — M.: Xumus, 1995.

9. Ky3nenona H. E., [llatanos M. A. O0y4yeHune Ha OCHOBE MEXKIPEIMETHON UHTErpaluu. §—
9 xi1. — M.: Benrana-I'pad, 2005.

10. Xumus u o6miectso: Ilep. ¢ anrin. — M.: Mup, 1995.
11.Xumus. Hurtepecusie ypoku: / At.-cocT. B. H. I'omosnep. — M.: HIIDHAC, 2005.

12.Mrpemmnep I'. U., Iluuyruna I'. A. Jlunaktudeckue urpsl npu oOydeHUH XumMuu. — M.:
Hpoda, 2004.

13. B. A. Kpunmasn. Kaura s urenust mo Heoprannueckou xumuu:, M., [Ipocsemenue, 2003 r
14. Xumus B Tabnmunax: A. E. Haconora, M., [Ipoda, 2004 r

15. Xumus B popmynax: B. I'. Banos, O. H. I'ea. Ipoda, 2004 r

16. 111 BonpocoB o xumuu 1715 Beex: 1. benem, B. ITymnp, M., Ilpoceemienne, 1994 r

17. Yrto mel 3HaeM o xumun?: 0. H. Kykymkun, M., Beicinas mkona, 1993 r

18. IIpoekTHas nestenbHOCTh yu-cs. Xumus.: H. B. [llupmuna, Bonrorpazn, Yunrens,2007 r



HNHTepHET-pecypcebl:

http://him.1september.ru/ I'azera "Xumus" u caiit quig yaurens "5 uay Ha ypok xumun'"
http://www.openclass.ru/ caiiT o6pa3oBaTenbHbIM OTKPHITHIN KJacc

http://pedsovet.su/ caiit [legcoBer.py ( mpe3eHTAIMH, pa3padOTKH...)
http://www.zavuch.info/ caiiT 3aBy4.uHpO

http://www.uroki.net/ Bce 15 yuuTels Ha caiite Y pOKHU.HET
http://www.rusedu.ru/subcat_37.html apxuB yueOHBIX mporpamm u nipe3eHtanuii PycEnxy
http://ru.wikipedia.org/wiki/3arnaBHas_crpanuiia Bukumneausi Ha pyCCKOM SI3bIKE
http://window.edu.ru/ Eaunoe okno JlocTyn Kk 00pa3oBaTelIbHBIM pecypcam
http://festival.1september.ru/ ®@ectuBaip negarorndeckux el «OTKPBITHIA ypOK»
http://www.uchportal.ru/ YuuTenbCkuii moprai

http://www.spishy.ru/referat komnexus pepepaToB A yHalIuxcs

JlabopaTopHoe o0opynoBaHue

- OBIIIEE U BCIIOMOT'ATEJIBHOE:
[taTuB 1a00paTOPHBIN XUMUYECKHIA,
HITatuB amns npoOUpox

[[{vmnus! TUreNnbHBIE

Arnredyka MEIULIUHCKAS

Jlocka 1151 CyIIKH 1a00paTOpHOM MOCY b
Epuu ni1s MbIThS TOCYZBI

[IepuaTku pe3nHOBBIE

Beckl yueOHbIe ¢ pazHOBEcaMu
KommuiekT mocypl ¥ MpUHAIICKHOCTEN ISt paOOTHI C MAIBIMH KOJIMYECTBAMH BEILIECTB
CnuproBka 1abopaTopHast

-TIOCY/JIA:
BOpOHKI/I, KOJI6I)I, 6IOpeTKI/I, CTCKJIAHHBIC TPY6KI/I U IIaJIOYKH, CTaKaHBbI, CTyrIKI/I C [ICCTUKaMHU,
YalllKX BbIIIAPHUTCIIbHBIC

-XUMHNYECKHUE PEAKTUBbBI U MATEPUAJIbI:
Mertannsl 1 HEMETaJulbl, OKCHIbl METaUIOB, TMIPOKCHUBI, COJH, KUCJIOTHI, MHAMKATOPBI, rOproYas
AKHUJKOCTD Ul CHUPTOBOK, OPraHNYEeCKUeE BEIlecTBa — He00XoauMble JuIs Beinosinenus J1/3, JI/O u I1/P

- OBBEKTHI HATYPAJIBHBIE:
Komrekunn mimactmacce, BOJIOKOH, METAJJIOB M UX CIUIABOB, BUIOB TOIUIMBA, KaydyyKOB, MUHEPAIbHBIX
y100peHuii, MUHEpPAJIOB U TOPHBIX MTOPOJL

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