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PA3JEJI | ITosicHuTeIbHASI 3aNICKA

PabGouas nporpamMmma «XuMus» B 7 KJIacce COCTaBlieHa Ha OCHOBAaHUM CJICAYIOIUX HOPMATUBHO-IIPABOBBIX JOKYMEHTOB:

o  ®enepanpublii 3akoH "O06 obpazoBanuu B Poccuiickoit @enepammu” (ot 29 mexadps 2012 r. Ne 273-D3).

e [Ipuka3 Muno6pa3oBanust Poccuu ot 9 mapra 2004 roga Ne 1312 «O6 yTBepxkaeHuH (enepanbHOro 6a3ucHOro yueOHOro ImiaHa ¥ IPUMEPHBIX YIeOHbIX IJIAHOB
JUTs 00pa3oBaTeNbHBIX yupexkaeHuit Poccuiickoit eneparvn, peamn3yonux IporpaMMbl 00IIIeTo 00pa3oBaHUsD»;

e [IIpuka3 Muno6prayku Poccun ot 31.03.2014 roga Ne 253 «O06 yTBepxaeHUU (eaepallbHOTO NepeyHs yIeOHUKOB, PEKOMEHYEMbIX K HCIOIb30BaHUIO IIPU
peann3anyi NMEOIINX TOCYAapCTBEHHYO aKKPeANTAIIMIO 00pa30BaTeNbHBIX MIPOrPaMM HavaIbHOTO OOIIero, OCHOBHOTO OOIIIET0, CPEHEro O0IIEro
00pa3oBaHUsY;

o IlocranoBienue [ 1aBHOTO rocynapcTBeHHOro caHuTapHoro Bpada P® ot 29.12.2010 Ne 189 «O6 yreepxkaenuun CanlluH 2.4.2.2821-10 «CanurapHo-
SMHUIEMHOJIOTHYECKHE TPEOOBAHIS K YCIOBHSIM M OpTaHU3AINN O0YUSHHS B 00IIc00pa30BaTEeIbHEIX YUPEKICHIIX);

e ¥Ycra MBOY COIII Ne 6
e Oo0pasosarenpHas nporpamma Jloackosckoit OOl pummana MBOY COILI Ne 6
e [IpuMmepHO¥ MpOrpaMMBbl OCHOBHOT'O OOIIIEro 00pa30BaHHMs IT0 XUMHH
e mporpamma «Xumusp» apropa O.C.I"abpuensn
Hean yyedHoro npeqmera
o NOATOTOBUTD YHAIIUXCS K U3YUCHUIO HOBOT'O MPEAMETA,
e  C03/1aTh [TO3HABATEIHHYIO MOTUBAIIMIO K H3YUIECHHIO HOBOTO MIPEAMETA;

e  chopMHpOBATH MIPEAMETHBIC 3HAHNS, YMCHUS, HABBIKHU (B IIEPBYIO OYEpElb pACUCTHBIC M AKCIIEPUMEHTANIBHBIE), HA KOTOPBIC HEAOCTATOYHO BPEMEHH IIPU U3YUEHUN
Kypca XMMHH OCHOBHOH IIKOJIBI;

L] IIOKa3aThb HpKI/Ie, 3aHUMATCIBbHBIC, SMOIITMOHAJIBHO HACBhIILICHHBIC 3ITM304bI CTAHOBJICHUS U pa3BI/ITI/I$[ HayKI/I XHUMUH,

L] I/IHTerI/IpOBaTL 3HAHUA 110 npe):[MeTaM €CTCCTBCHHOTI'O ITUKJIa OCHOBHOI71 IKOJIBI HA OCHOBC y‘le6HOI>i JUCHUITIINHBI ((XI/IMI/IH)).
3agaum yueOHOro mpeamera
OO6pa3zoBaTenbHbIE:
- (hopMHUPOBaHNE CHCTEMbl XUMUYECKHUX 3HAHUH KaK KOMIIOHEHTA €CTECTBEHHOHAYYHON KapTHHBI MUPA;

PasBusarommue:



- pa3BUTHE JTHYHOCTU O0YUYAIOMINXCS, NX HHTEIUICKTYaJIbHOE U HPABCTBEHHOE COBEPUICHCTBOBAHME, ((OPMHUPOBAHIE Y HUX T'YMAHUCTHYCCKUX OTHOIICHUN U SKOJIOTHIECKU
IeJIECO00Pa3HOT0 TOBEICHHS B OBITY M B TPYJOBOH IEATEIEHOCTH;

BocnurarenbHbie:

-(opMupoBaHHEe YMEHUI 0e30IMacHOro oOpaIeHusl ¢ BEIIeCTBAMHE, UCTIOIh3yEMBbIMU B TIOBCSAHEBHOM KU3HU; BHIPAOOTKA MOHUMAaHUS OOIIECTBEHHOM MOTPEOHOCTH B
Pa3BUTHHU XUMUH, a Takxke (GOPMHUPOBAHUE OTHOIICHHS K XUMHUH KaK K BO3MOXKHOM 001acT OyAyIei MpakTHIECKOH e TeIbHOCTH.

OO0mas xapakTepucTHKA y4eOHOr0 mpeaMeTa.

IIporpaMma paccuuTaHa Ha UCHOIb30BaHUE yueOHUKa XumMus. Beoanslit kype. 7 knacc. Iponenestuueckuit kype (aBropst O. C. I'abpuensy, U. I'. Octpoymos, A. K.
AXIJICOMHHUH)

HpennaraeMaﬂ InporpamMma 1o XuMHUHn pacKpbIBACT BKJIAaJ y'-Ie6HOl"O npeamMeTa B JOCTUIKCHUC 1iesielt OCHOBHOTO O6HI€FO O6pa3OBaHI/I$I " OMIPCACIIACT BaKHEHIIIME
COICPIKATCIILHBIC JIMHNU NIPEAMETA: BEIIECTBO , 3HAHUA O COCTAaBE€ U CTPOCHUH BCIIECTB, UX BaXKHEHIITHX (I)I/ISI/I‘{CCKI/IX 1 XUMHYCCKHUX CBOﬁCTBaX, OHOJIOTHYECKOM ,I[CI;’ICTBHH;

XUMHUYECKas pCaKus — 3HaHUA 00 YCJIOBUAX, B KOTOPBIX MTPOSABIAOTCA XUMHUYCCKNEC CBOIiCTBa BCHICCTB, criocobax YIpaBJICHUS XUMUYCCKHUMH ITPOUECCAMU,

MIPUMEHEHHUE BEIIECTB — 3HAHUS U OIBIT IPAKTUIECKON IEATETHHOCTH C BEIECTBAMH, KOTOPBIE HAaO0JIee YacTo YIIOTPEOISAIOTCS B TOBCEAHEBHOM KI3HH, IITHPOKO
HCIOJIB3YIOTCA B IPOMBIIIIIEHHOCTH, CEJIbCKOM XO35ICTBE, Ha TPAHCIOPTE; A3bIK XUMUHU — CUCTEMa BaKHEUIINX MOHATUA XMMUU U TEPMUHOB, B KOTOPBIX OHU
OTHCHIBAIOTCS, HOMEHKJIATypa HEOPraHMUECKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM YHCIIE  TPUBHUAIBHBIE), XUMUUECKHE (POPMYIIBI U YpaBHEHUS, a TaKKe paBuiia
nepeBoa HHPOPMAIUY C ECTECTBEHHOTO SI3bIKA Ha S3BIK XUMHUH U 00paTHO. [Ipu oTOope comepkanus, KOHKPETH3UPYIOIIETo IPOrpaMMy, YIUTHIBAIOCH, UTO TIepel OOITIM
o0pa3zoBaHKEM HE CTOUT 3a7ada MpoheCcCHOHATBHOM MOATOTOBKH 00yJaroNIiXCs. ITO ONMPEIeTHiIO IIOCTPOSHHE Kypca KaK OOMeKyIbTYpPHOTO, HAIIPAaBICHHOTO, IIPEXKIEe
BCero Ha (hopMHUpOBaHHUE U Pa3BUTHUE HHTEpPECa K U3YUCHUIO XUMHUH. YUYT€Ha OCHOBHAS! OCOOCHHOCTH MOJPOCTKOBOTO BO3PACTa — HAYaNO Nepexoia OT JeTCTBA K
B3POCIIOCTH, KOTOPBIH XapaKTepU3yeTCsl pa3BUTHEM MO3HABaTeNbHON cdeprl. Ha sTame ocHOBHOTO 0011ero cpenHero 00pa3oBaHus MPOUCXOINUT BKIIOYCHNE 00yIarOIIIXCs
B IIPOEKTHYIO M UCCIIENOBATENBCKYIO ICATEILHOCTD, OCHOBY KOTOPOH COCTaBIIIOT TAKHE YHUBEPCAIBHBIC YUeOHBIE NEHCTBHUS, KaK yMEHHE BUIETH MTPOOIEMBI, CTABUTD
BOTIPOCHI, KJIACCU(HUIIMPOBATh, HAOIIOAATh, IPOBOANUTE SKCIIEPHUMEHT, JIEIaTh BEIBOABI M YMO3AKIIOUCHHS, OOBSICHATH, JJOKA3bIBATh, 3AIMINATH CBOM UJIEH, 1aBATh
omnpeneneHus NoHATUAM. Croa %e OTHOCATCS IPUEMBI, CXOHBIE C OIPE/ICIEHUEM TIOHITHIL: ONMCaHNe, XapaKTEPUCTHKA, Pa3bsICHEHUE, CPABHEHHE, Pa3InYCHHE.
dopMupoBaHUE ITHX YHUBEPCATFHBIX YICOHBIX ASHCTBUI HAUMHACTCS €IIE B HAYaIbHOM MIKOJIE, 8 B KypCe XUMUU OCHOBHOM IIIKOJIBI TPOMCXOANUT HX Pa3BUTHE U
COBEPILICHCTBOBAHME. B cBSA3M ¢ 3TUM pe3epBHBIE Yachl INTAHUPYETCs UCTIOIB30BaTh HA (POPMUPOBAHUE U PA3BUTHE YMEHUI IPOCKTHOM U MCCIIEAOBATEIbCKOM
JeSITEeIbHOCTH, YMEHHE BUJETh MPOOJIEMBI, A€IaTh BHIBOBI U YMO3AKIIOUCHHS.

Mecro npeamera «BBeneHue B XMMUI0» B y4e0HOM ILJIaHe

ITporpamma Xumus. Beoguslii kype. 7 kinacc. I[IponeaeBriuueckuii kype— 35 gaca 14ac B Henemo. B ToM uncrne - 6 IpakTHUECKUX 3aHATHH U 2 KOHTPOJIbHBIE pabOTEHI.
IIpunuun or6opa cogepkaHus:

IIponeneBTryeckuil Kypc XuMuu «BBeIcHHE B XUMUIO» KypPC COCTOHUT U3 YETBIPEX TEM:

[lepBas Tema «Xumusa ¢ yenmpe ecmecmeo3HanuA» aKTyaNn3NpyeT XUMHUCCKIE 3HAHNS YUAIIUXCsl, TOTyICHHBIC TIPH N3YyUICHUH TPUPOAOBEICHNS, OHOIOTHH, TeorpaduH,
(U3UKY 1 IPYTUX HAYK O IPHPOJE. ITO YMEHBIIAET ICHXOJIOTHIECKYIO0 HAarpy3Ky, BOSHUKAIOIIYIO C TIOSIBICHHEM B §-M KJIacce HOBOT'O IIPEAMETa, II03BOJISIET 3aMEHUTh
CBSI3aHHBIE C 9THM TPEBOKHBIC OJKHJAHUS Ha MOJIOKHUTEIBHBIE SMOIIMH BCTPEYH CO CTAPBIM 3HAKOMBIM. [lapauieslsHO MpOBOIUTCS MBICITH 00 HHTETPUPYIOLIEH POIN XUMHUH



B CHCTEME €CTECTBEHHBIX HayK, 3HAUMMOCTH 3TOTO MPEAMETa ISl YCIICIIHOTO OCBOCHUS CMEKHBIX IIPEAMETOB. Takast MEeXIIpeAMETHAsI HHTETPAIUs CIIOCOOCTBYET
(hOpMHUPOBAHHIO SIUHON €CTECTBEHHOHAYYHOW KapTHHEI MUpA Y)Ke Ha HAJaJIbHOM dTare H3yIeHHs XUMUH.

B cooTBeTCTBHU C TpC6OBaHI/I$IMI/I rocyaapCTBEHHOTO O6pa3OBaT€J'II)HOFO CTaHJapTa B KypC€ NOAYCPKUBACTCA, YTO XUMU — HAYyKa IKCIICPUMCHTAJIbHAA, IOOTOMY
pacCMaTpUBAOTCA TaAKUEC MMOHATHA, KaK OKCIIEPUMEHT, Ha6HIOIICHI/IC, HU3MEPECHUE, ONTMCAHNUC, MOACIINPOBAHUEC, TUIIOTE3a, BBIBOI.

Jiist oTpabOTKK MPaKTHYESCKUX YMEHHUH YIaIUXCsl 0TOOpaHBI HECIIOKHBIE M TICUXOJIOTHYECKH JOCTYITHBIC ISl CEMUKIACCHUKOB JIAOOPATOPHBIC U TIPAKTHYSCKHE paOOTEHI,
KOTOpBIE 3HAKOMBI IM 110 HAYaJIbHOMY KypCy €CTECTBO3HAHHUS M APYTHM €CTECTBEHHBIM JUCIIUILIMHAM: 03HAKOMIICHHE C HECIIOKHBIM J1a00PaTOPHEIM 000PYIOBAaHUEM
(YCTpOHCTBO HITAaTHBA, HATPEBATENBHBIX MPUOOPOB, XUMHUYECKOH ITOCYIBI, KOTOPYIO OHH MIPUMEHSIIA paHee), IPOBEICHNE IPOCTEHIINX OTepariii ¢ 000pyJ0BaHHEM H
BelllecTBaMU (TIpaBuJia HarpeBaHus, (PUKcalns pe3yJIbTaTOB HAOIIOJEHHUA U UX aHAJU3 U T. [1.). DTOU LN CIIOCOOCTBYET MPelyCMOTPEHHBIN B Kypce JOMAIIHUN
XUMUYECKUH HKCIIEPIMEHT, KOTOPHII MOTHOCTHIO COOTBETCTBYET TPEeOOBAHMAM OS30IIAaCHOCTH TIPH €T0 BHITOIHEHUH U BKIIOYAET YIIESANINE HEIHE U3 MPAKTHKN O0yUeHHS
XMMUH MTPOIOIDKUTEIBHEIC TI0 BPEMEHH 3KCIIEpUMEHTAIBHEIE Pa0OTH (BBIpAIIBaHNE KPUCTAILIOB, HAOIIOIEHHE 32 KOPPO3UEH METaIOB).

Bropas Tema xypca «Mamemamuueckue pacuemot 6 Xumuuy 1M03BOJSET OTPAdOTATh PacUeTHBIE YMEHUS, CTOJIb HEOOXOIMMBIE ITPU PELIeHNH XMMUYECKHX 33/1a4, B
MEPBYIO OUepeb Ha HAXOXKICHUE YaCTH IIeTI0T0 (MaccoBast OIS SJIEMEHTA B CII0KHOM BEIIECTBE, MAacCOBast 1 0OBEMHAs! TOJH KOMIIOHEHTOB B CMECH, B TOM YHUCTIEC U OIS
npuMmeceit). Kak BugHO, BHUMaHNe 00paIiaeTcst He CTONBKO Ha XUMHIO, CKOJIBKO Ha MaTEMAaTHKY.

Tpetbst Tema «Aenenus, npoucxooaujue c eeuwiecmeamuy aKTyaTu3uPyeT 3HAHUS YIAIIUXCSA O PU3UIECKAX U XUMAIECKUX SBICHISIX, TOJTYICHHBIC HA YPOKAX IO APYTHM
mpeaMeTaM, TOTOBHUT BX K H3YUCHHIO XUMHIUECKOTO TpoIiecca Ha CICAYIOMel CTylIeHH 00yIeHus..

quBepTafI TeMa «Paccka3vt no xumuuy BKIIOYAET HWHTEPECHBIC CBCACHUA O PYCCKUX XUMHUKAX, 00 OTACJIbHBIX BCHICCTBAX U HEKOTOPBIX XUMHUYCCKUX PCAKIIUAX.

Wzyuenwne npemmaraeMoro Kypca nperycMaTpiBaeT MOBEIIICHUE YACTBHOTO BECA CAMOCTOSITENEHON pabOThl yJamixcsi, HapuMep, IPH MPOBEICHUN TOMAIITHETO
XUMHYECKOTO HKCIIEPUMEHTA U 00CYKIIEHUH €r0 Pe3yJIbTaTOB, OJArOTOBKE COOOLIEHHHN Il YYeHUYECKUX KOH(EepEHIINH, 3aIUTe MPOEKTOB, BEIOOPE 00BbEKTa IIs
MOATOTOBKH COOOIIEHHUS WK TpoekTa u aAp. Kypc HampapiieH Ha pa3BUTHE TaKHUX JIOTHYECKHUX OTIEPALNil MBIIIJICHNS, KaK aHaJII3 U CHHTE3, CPaBHEHNE Ha OCHOBE aHAIIN3a U
cUHTe3a, 0000IIeHIe, BRIIBIDKEHUE U TIONTBEP KICHAE HIH ONPOBEP)KEHUE THITOTES H T. 1.

B 3akiroueHne MOXXHO OTMETUTb, YTO B Kypce IOYTH HE 3aTPOHYTHI TPEOOBAHUS CTAHAAPTAa XUMHUYECKOTO 00pa30BaHuUs ISl OCHOBHOM IIIKOJIBI, HAIIPUMEP CUMBOJIBI
XAUMHUYECKUX 3JIEMEHTOB B (POPMYJIIBI BEIIECTB CEMUKIIACCHUKY YIaT TOJIBKO MO JKEIaHHI0, HE IPEAYCMOTPEHO COCTAaBIICHHE (POPMYIT BEIIECTB U YPaBHEHHH XUMHUYECKHX
peaxnuit, KOTOphIe SBJISIOTCS MAaTEPUAIOM ISl HU3YUEHHS B 00sI3aTEIBHOM KypCe XUMHH.

PA3JEJI |l Pe3yabTaTsl 00yueHus
B pe3ynbmame usyuenus Xxumuu yUeHUK HAySUmMcsa ROHUMAMb
XUMUYECKYIO CUMBOIUKY: 3HAKH XUMUYIECKHX SJIEMEHTOB, GOPMYIIbI XUMHUYECKHUX BEILIECTB;
*  gajicHeluiue XUMUYECKUe ROHAMUA: XUIMUYECKU DIIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAs U MOJICKYJISIPHAS] MacChl;
®  OCHOGHblE 3aKOHbI XUMUU: COXPAHEHHUS MacChl BEIIECTB, OCTOSTHCTBA COCTABA;

MOJIYYHUT BO3MOKHOCTb HAYYHTHCH



o Ha3bvleamb: XNUMUYCCKUEC DJICMCHTBI, COCIMHCHUA,

e 00vacHamb: GUINUECKHUIA CMBICT AaTOMHOTO (IIOPSIIKOBOT0) HOMEpa XMMUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIBI ¥ MIEPUO0/Ia, K KOTOPHIM JIEMEHT IPUHAIICKUT B
nepuoarueckoii cucreme /1. 1. MenzaeneeBa; 3aKkOHOMEPHOCTH U3MEHEHHSI CBOMCTB AJIEMEHTOB B IpeJiellaX MaJIbIX IEPUOIOB M TJIaBHBIX MMOITPYII; CYITHOCTh
peaxIuii HOHHOTO OOMEHa;

® onpedenamsp: COCTAB BEIIECTB M0 UX (HoOpMyaMm;

o cocmaenams: HOPMyIIbl HEOPTAHUIESCKUX COCITUHCHHMIA,

o  oOpauwyambca ¢ XAMUYECKOM MOCYIOH 1 1a00paTOPHBIM 000PYIOBaHUEM;

®  @bLIYUCAAMb: MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEeHTa 110 (OpMYJie COeTUHEHHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
HCI0JIb30BaTh NPUOOPETEHHbIE 3HAHUSI U YMEHHUSI B MPAKTHYECKOM AeSITeTbHOCTH ¥ MOBCEAHEBHOI )KM3HM JIJIS:

e 0e30macHOro oOpalleHus C BeulecTBaMU 1 MaTepuaiaMu;

e  DKOJIOTHYECKH TPAMOTHOTO TIOBEJACHHS B OKPYKAIOIICH cpee;

e  OIICHKH BJIMSHUSA XUMHUYECKOTO 3arpsA3HEHUsSI OKPYKAIOIIEH cpelibl Ha OPraHUu3M YeIOBEKa;

e  KPUTHUYECKOH OLEHKH HH(POPMAIIUH O BEIIECTBaX, UCIOIb3yEMbIX B OBITY;
MIPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIICHTPAIHH

PA3JEJI 11l COAEP)KAHUE KYPCA

Tema 1. Xumust B uentpe ecrecrpoznanus (11 1)

Xumus xax yacms ecmecmeosnanus. Ipeomem xumuu. XuMHS-4acTh ecTecTBO3HaHus. Hayku o npupoze: ¢pusuka, xumus, bnonorus u reorpadus. [lomoxurensHoe u
OTpHUIIATENILHOE BO3ACHCTBHE YeIOBEKa Ha PHPOY.

HpeuMeT xumuu. Tena u BCHICCTBA. CsoiicTBa BCHICCTB KaK UX MHANBUAYAJIbHBIC IIPU3HAKU. CaoiicTBa BCIHICCTB KaK OCHOBA UX IIPUMCHCHUA.

Memoodwr uzyuenuss ecmecmeosnanus. Habmonenne kak OCHOBHOW METO[T IIO3HAHUS OKPY’KAIOIIEro Mupa. Y CIIOBHS MPpoBeAeHUs HaOmroneHus. [ umore3a . JKCIeprMeHT.
BeiBon. JIabopatopust u o6opynoanue. CTpoeHHE TNIAMEHH.

Mooenuposanue. Monens , mogenupoBanue. OcoOCHHOCTH MOIIEIMPOBaHuUs B (hu3uKe, reorpaduu, bnonorun. Moaenu B ¢pusuke. JnekTpodopHas MammHa. Moxenn B
6nonorun. buonornueckue mynspxu. I'eorpaduyeckne Monenu. Mozenu B XUMHH: TIPEIMETHBIC (MOJICITH aTOMa, MOJIEKYJI, XAMUYIECKUX U MMPOMBIIIIICHHBIX IPOU3BOICTB) U
3HAKOBBIE (XUMHUYECKHE CUMBOJIBI, XUMUYECKUE (DOPMYIIBI U YpAaBHEHHS).

Xumuueckas snaxu u popmyivl. XAMAYECKHH JIEMEHT. XUMUYECKHe 3HaKu.. FIX 0003Hauenue , mpon3Homenne. XuMudeckne GopMyisl. [IpocTsie 1 CI0KHbIE BELIECTBA.
Wnpexcs! 1 K03 QUITMEHTH. KaYeCTBEHHBIN M KOJTMYECTBEHHBIH COCTAaB BEIIECTBA.



Xumust u puzuxa. YHUBEPCATHHBIN XapaKTep MOJIOKESHUN MOJICKYIIIPHO-KUHETHIECKON TeopuH. [IOHATHS «aToM», «MOJIEKyJay, «MoH». CTpOSHHUE BEIECTBA.
Kpucrammueckoe coctosiHue BemecTBa. Kpucrammnieckne penieTku TBepasix Bemects. Juddysus. bpoyHosckoe apmkenue. BemniectBa MOJIEKYIApPHOTO U
HEMOJIEKYJISIPHOTO CTPOSHHUS.

Aepecamuvle cocmosinus eewecms. IloHsATHE 0 arperaTHOM COCTOSIHUH BellecTBa. ['a3000pasHble, )KUIKUE U TBEpAbIE BemecTBa. AMop¢hHbIe BemecTBa. du3ndeckue u
XUMHYECKHUE SIBIICHUSL.

Xumus u eeocpaghus. crpoerne 3eMid: APoO, MaHTHs, Kopa. Jlurochepa. Munepasns! 1 TopHBIE TOpoAsl. MarMaTuuecKie U 0caJovYHbIe (OpraHuIecKie U HeOPraHMIeCKue, B
TOM YHCJIE ¥ TOPIOYHE) TOPOIHI.

Xumus u 6buonoeusi. XAMUYIECKUHN COCTAB XKUBOH KICTKH: HEOPraHUIeCKUe (BOAa U MUHEPAIBHBIC COJIHM) M OpraHndeckue (OeIKH, )KUPBI, YIIICBOIbl, BUTAMUHBI) BEIICCTBA.
Buonormueckast pons BoAbI B )knBoi KiteTke. Potocunres. Xiopodumi. bromornyeckoe 3HaueHe KUPOB, OSITKOB, 3(QUPHBIX Macel, yrIIeBOJ0OB M BUTAMHUHOB JIJIS
KHU3HENCATEIBHOCTH OPTaHU3MOB.

Kauecmeennvie peakyuu 6 Xxumuu. KauecTBeHHBIE peaKmuu. Pacrnio3HaBaHue BEIIECTB ¢ IIOMOIIBIO KaUeCTBEHHBIX peaKuHﬁ. AHaTUTUYECKUI CUTHAIT . Onpez[enﬂeMoe
BCIICCTBO U PCAKTHUB HA HETO.

Jemoncrpanuu 1. Komtekiys pa3snuuHbIX Tel WK ¢oTorpaduii Ted U3 aTIOMUHHUS UTsI WUITFOCTPALIMM UIEH «CBOICTBA — IMPUMEHEHHE.
2- YueOHOe 000pyJ0BaHKE, UCIIOIB3YyEeMOe ITPU H3YYeHUH (HU3HKH, OMOJIOTUH, Teorpadiy U XUMHH.

3. DnekTpodopHas MammHa B neiictBud. ['eorpadudeckue Moaenu (riodyc, kapta). bruonorunueckue Mogenu (MyJIsDKA OPTaHOB M CHCTEM OPTaHOB PaCTEHUH, )KUBOTHBIX H
genoBeka). Ou3nveckne 1 XUMHYECKHAE MOJIEII aTOMOB, MOJIEKYII BEIIECTB M UX KPUCTAJUIMIECKUX PEIICTOK.

4. OOBeMHBIE U MIAPOCTEPHKHEBBIE MOAETH MOJIEKYJI BOJbI, YIVIEKUCIIOTO U CEPHUCTOTO Ta30B, METAHA.

5. O0pa3Iibl TBEPABIX BEUIECTB KPUCTAIIMYECKOTO CTPOCHHUS. MOen! KPUCTAIUTHUECKUX PEIIETOK.

6. Tpu arperaTHbIX COCTOSHHS BOIBI. KOMIEKINS KPUCTAIITMYECKUX W aMOP(HBIX BEIISCTB U M3CIHIA U3 HUX.
7. Konnexiust MUHEPAIOB (JTa3ypuT, KOPYH/, XaJbKOMUPUT, (PIIFOOPHUT, TAIIUT).

8. Komnexuust ropHBIX IOPOI (TPaHUT, pa3IHdHbIe (POPMBI KAITBIUTA - MEJI, MPaMOp, H3BECTHSIK ).

9. Komnnekmus roprodux HCKOMaeMbIX (He(Th, KAMEHHBIH yrob, CIaHIBL, TOPO).

JeMoHCTpalHOHHBIE IKCIIEPEMEHTHI:

1.Hayunoe HabmtozeHue u ero onvcanue. M3yueHue cTpoeHUs TuIaMeH!

2. CimpTroBast 9KCTPaKIHA XJIOPODHIIIA U3 3€TCHBIX JINCTHEB.

3 »llepenuBanue « yriaeKUCIOro ra3a B CTakaH Ha YPaBHOBEIIEHHBIX BECax.

4. KauectBeHHas peaklus Ha kuciaopo. KauecTBeHHas peaklus Ha yIJIEKUCIbIN Ia3..



JlaGopaTopHbIe ONBITHI.
1.PacnipocTpaHeHus 3amaxa 0€KOJIOHA , AYXOB WIN J1€30[J0PAHTA KaK MPOLIECC JAbIXaHUS.
2. Habmonenrne OpoyHOBCKOTO JIBHKSHHSI YACTUYICK YEPHOM TYIITH 11O MUKPOCKOIIOM.
3. Auddy3us nepManranara Kajaus B KelaTHHE.
4. O6Hapyx)eHue 3pUPHBIX Maces B alleIbCHHOBOM KOPKE.
5. M3ydeHne rpaHuTa ¢ IOMOILBIO YBEJINYUTEIBHOTO CTEKIIA.
6.00Hapyx)eHHe CoJIepKaHKS BOJIBI B pAaCTCHUU
7.. O6Hapy>xeHHE )KHpa B CEMEHAX MOJCOIHEYHUKA U TPELKOTO opexa.
8.00HapykeHHe Kpaxmala B MIIEHUYHO MYKE.
9. B3auMoielicTBHe aCKOPOHMHOBOM KHCIOTBI C HOIOM.
10.IIpoxyBaHue BBLABIXaEMOIO BO3/IyXa Yepe3 U3BECTKOBYIO BOJY.
11.00HapyXeHHE U3BECTKOBOH BOJIBI CPEV PA3INIHBIX BEIIECTB.
JlomManiHue OnbITHI.
1. MUsroTomienue Mozeei MOIEKY XUMHYECKUX BEIIECTB U3 IUIACTIIIAHA.
2. Juddysus caxapa B Boze.
3. OMBITH C MYCTOM 3aKPBITOH ITACTHKOBOH OYTHIIKOM.
4. OOHapyXeHHE KpaxMalia B IPOJIyKTax MUTaHUSI.
IIpakTHyeckas padora 1. 3HakoMcTBO ¢ 1abopaTopHBIM 00opynoBanueM. [IpaBuia Ge30macHOCTH PU PaboTe B XUMHUECKOM KabuHeTe (JlabopaTopu).
IpakTuueckas padora 2. HabnromeHue 3a ropsimed cBeuoid. Y CTpOHCTBO U paboTa CITUPTOBKH.
Tema 2.
Marematuka B xumu (9 4)

Omnocumenvuvle aMmomHas u MONEKYIIAPHAA MACCHL. OTHOCHUTeNbHAs aTOMHAsI Macca dJIEMEHTA. MOHCKyanHaH Macca. Ol'IpellCHeHI/Ie OTHOCHTEIHLHOM aTOMHOM MacChl
XUMHYCCKHX JJICMCHTOB 110 Hepnoz[nquKoﬁ Ta6J'II/II_[e II.H.MCH,E[CHCCB&. Haxoxpaenue mo (bopMyne BEIIECTBA OTHOCUTEIHLHOM MOHCKy.]'IprHOﬁ MacCChI KaKk CYMMBbI
OTHOCHUTCJIIbHBIX aTOMHBIX MACC, COCTABJIAIOIMIMX BCIICCTBO XUMHUYCCKHUX DJICMCHTOB.



Maccosas dons xumuueckozo snemenma 6 crodcHom eewecmee. [lonsitue o MaccoBoit fouie -(W) XMMHUYECKOro 3JIeMEHTa B CJIOKHOM BEILIECTBE U €€ pacyeT 1o Gopmyie
BEILIECTBA.

Yucmule sewyecmea u cmecu. Yuctolie BerectBa. CMmecH . ['eTeporeHHble 1 TOMOTeHHbIe cMecH. ['a3000pa3Hbie (BO3AyX, IPUPOIHEIH Ta3), xunkue (HedTh) U TBEepIbie
cMmecH (TOpHBIE TIOPOIBL, KYTHHAPHBIE CMECH, CHHTETHUECKIE MOIOIINE CPEICTBA).

Obvemuas 0014 komnonenma eazogotl cmecu. OnpeneneHue o0beMHOM 101 ra3a (¢) B cmecu.. CocTaB Bo3[lyxa M MIPUPOIHOTO ra3a. PacueT oObeMa KOMIIOHEHTA ra30BOH
CMeCH T10 ero 00beMHOH J10J1e, 1 HA000POT.

Maccosas dons eewgecmea 6 pacmeope. IlonsTre 0 MaccoBoi noie (W) BeriecTsa B pacTBOpe. PacTBOpUTESh U PACTBOPEHHOE BEIECTBO. PacueT Macchl paCTBOPEHHOTO
BEIIECTBA 10 MACCE PACTBOPA U MAaCCOBOH J10JI€ PACTBOPEHHOI'O BELIECTRA .

Maccosas dons npuMeceIZ. IlonsATHE O YUCTOM BEIIECTBE U IIpUMECH. MaccoBas gois (W) IIpUMECH B 06pa3ue HCXOMHOro Bemectsa. OCHOBHOE BelecTBO. PacueT Macchl
OCHOBHOTI'O BE€IIECTBA I10 MAaCCE BCIIECTBA, COACPKAICTO ONTPEACIICHHYO MACCOBYIO 1OJIHO anMeceﬁ..

JdemoncTpanun.

1. Komnekuun pa3IuuHbIX BUAOB MpaMopa U U3IeNui (MIH WITFOCTpaLuil n3eauii) U3 Hero.

2. CMech pevHOro U CaxapHOTO MECKa U UX pa3IelIcHHe.

3. Komnekmus «Hedth u HEPTEPOAYKTHI

4. Komnexuus OBITOBBIX cMecei (KyJTuHapHbIe CMECH, CHHTETHUECKHE MOIOIINE CPECTBA, IIaMITyHH, HAITUTKU U JP.).

5. [marpamma coctaBa aTMOc(epHOro Bo3ayxa. JlmarpaMmMa coctaBa MPUPOIHOTO Ta3a.

6. Komneknus «MuHepassl U TOpHBIE TOPOABI00pa3ilbl BEIIECTB U MATEPHAIIOB, COJIEPKAIINX OMPEACTICHHYIO JI0JIF0 TpUMecei).
Jomaunnuii onsIT. 1. V3yueHne cocTaBa HEKOTOPBIX OBITOBBIX U (papMaleBTHUCCKUAX PENapaToB, COACPIKAIINX OMPEACTCHHYIO TOIIO IIPHIMECEH, TT0 HX STHKETKAM.
IIpakTuueckas padora 3- [IpurotosieHue pacTBopa ¢ 3aJJaHHOI MacCOBOH J10Jieii paCTBOPEHHOTO BElIeCTBA.

Tema 3.
SIBnenus, npoucxoasimme ¢ Bemecrsamu (11 1)

Pasoenenue cmeceti. cioco0bl pa3eneHus cMeceit 1 OYuCcTKe BemecTB. HekoTopele mpocTeifne criocoOs! pas3iesieHus CMeceil: mpocenBaHue, pa3ieieHHe CMecei MopoIka
JKeJie3a U cepbl, OTCTaUBaHKE, NEKAHTaIMs, IEHTPU(YyTrUpoBaHue, pa3eleHUe ¢ IOMOIIBIO ACTUTEIFHON BOPOHKH, (pUIbTpoBaHKe. PUILTPOBAHHE B Ta00OpaTOpUH, OBITY U
Ha npon3BojctBe. PunbTpar. Ancopouust. [TorsaTre 06 ancopOiym 1 ancopOoeHTaXx. AKTHBUPOBAHHBIH YTOJIb KaK BaXKHEHIINIT afcOpOeHT. Y CTPOICTBO MPOTHBOTa3a.

Hucmunnayus unu nepeeonka . JJUCTUIIIALMA KaK MPOLIECC BBIIEICHUS BEIECTBA U3 XKUIKOHM cMecH. JucTHimpoBaHHas Boaa 1 obaactu ee npuMeHeHus. Ileperonka
HedTH. HeprenpomykTel. @pakIrioHHas EpEeroHKa KHUIKOTo Bo3Iyxa. KprucTtammusanus u BelllapuBaHue B 1a00paTopuu (KpUCTAIIH3ATOPH! U (hap(opoBbIC YaIIKK IS
BBINAPUBaHUsI) U IPUPOJIE.



Xumuueckue peakyuu. Ycnoeus npomexanus u npekpawjenus xumudeckux peaxyuii. [IoHATHE 0 XUMHYECKON PEaKIH KaK MIPOIecce MPEBPAIIEHIUS OJHUX BEIICCTB B
npyrue. CopruKoCHOBeHHE (KOHTAKT) BEIIeCTB, HarpeBanue. Karanuzarop. MHrudutop. YpapieHue peakusiMi TOPESHUSI.

Ipusnaku xumuveckux peaxyuu. VI3meHeHre 1IBETa, BBINAJACHUE 0CaJKa, PACTBOPEHUE OCAllKa, BhIJENIEHUE ra3a, MOsIBIICHUS 3a11axa, BbIIeJICHUE WIIN TIOTJIOEHHE TeIIOTHI.
JdemouncTpanun. 1.@unetp IlloTTa. Boponka broxHepa. YcraHoBka Ui GUIBTPOBAHUS 110 BAKYYMOM.
2. PecrimpaTopHble MACKH M MapIICBBIE TTOBSI3KH.
3. [IpotuBoras u ero ycTpoucTBoO.
4. Komnekmust «HedTh 1 HEPTEIPOIYKTHI.
JeMOHCTpaUMOHHBIE IKCIIEPUMEHTHI.
1. Pa3znenenue cMecH IIOPOIIIKOB CEPHI M XKeJe3a.
2. Paznenenue cMecu MOPOIIKOB CEPhI U TIEcKa.
3. Pa3nenenue cMecu BOABI M paCTUTEIHHOTO Maciia ¢ TIOMOIIBIO IENUTEIHFHON BOPOHKH.
4. [MomyueHue TUCTUINIMPOBAHHON BOJIBI C IIOMOIIBIO JTAOOPAaTOPHON YCTAHOBKH I TIEPETOHKH JKUIKOCTEH.
5. . Pa3zneneHune cmecn mepMaHTaHaTa B AUXPOMaTa Kans CliocoO0M KPHUCTaUTH3AIHH.
6. . BzaumoielicTBHE TOPOIIIKOB Kele3a M Cephl MPU HarpeBaHUH.
7. Ilomy4yeHue yriieKUCIoro ra3a B3auMOISHCTBIEM MPaMopa ¢ KHCIIOTOM U OOHAPYKEHHE €ro C MOMOIIBIO U3BECTKOBOW BOJIBL.
8. . Katanutrnueckoe pasnokeHre MEPOKCH 1A BOAOPOA (KaTan3aTop — JUOKCH MapTaHIIA).
9.06Hapyx)eHHe pacTBOpa IEIOYH C TIOMOIIBI0 HHIUKATOPA.
10. B3auMopeiicTBIE pacTBOPOB IIEpMaHTaHATa U TUXPOMATa Kalisl ¢ paCTBOPOM CYIIb(UTA HATPHSL.
11. B3aumozelcTBue pacTBOpa NepMaHraHaTa Kajaus ¢ aCKOpOUHOBOM KHCIIOTOM.
12.B3aumMoeiicTBrE XJIOPH/IA XKeJle3a C KENTON KPOBSIHON COJIBIO U THAPOKCUIOM HATPUS.
13.B3zaumoneiicTBre ruapoKkcuaa xemne3a(3) ¢ CoNTHONU KUCIOTOH.
JlaGopaTopHbIe ONBITHI.
1. Ancopbuus KyKypy3HbIMH MajJOYKaMH NapoB NaxXy4yuX BEIIECTB.

2. U3yueHue yCTpONCTBA 3a)KUT'AJIKU U €€ INIAMEHH.



JdoManHuii 3KcnepuMeHT.

1.

2
3
4.
5
6

Paznenenue cMecu Cyxoro MojoKa ¥ peqHOro mecka.

OTcramBanue B3BECH ITOPOIIKA ISl YUCTKU IIOCYIBI B BOJC U €€ ICKAHTAIIHSL.
AncopOiusi akTHBUPOBAHHBIM yTJIeM KpacsIUX BEIIeCTB IETCHU-KOIBI.
PactBopenue B Boze Tabnerku actimpuHa YIICA.

[IpuroroBnenne U3BECTKOBOM BOIBI M OMBITHI C HEH.

Nzyuenue cocraBa CMC

IMpakTuyeckasi pagora 4 (qOMalIHK#T SKCIIEPUMEHT). BripanuBanne KpHCTAIIOB COJIH.

IIpakTHyeckas padora 5. O4ncTKa MOBAPEHHOH COJIH.

IIpaktuueckas padora 6 (momamnrauii skcriepuMenT). Kopposus MeTanios.

Tema 4.

Pacckaspl mo xumun (34)

Yuenuuecras xonghepenyus « Beioarowuecs pycckue yuenvie-xumurxuy. JKuznp u nestensHocts M. B. Jlomonocosa, 1. 1. MenaeneeBa, A. M. BytiiepoBa u npyrux
OTEUYECTBEHHBIX M 3apyOCIKHBIX YUCHBIX (110 BBIOOPY yJaIIuXxcs)

Kouxypc coobwenuii yuawuxca «Moe mobumoe eeugecmsoy. OTKpbITHE, TIOTYYCHHE 1 3HaUCHHE BEIOPAHHBIX YYaI[UMKCS BEIIECTB.

Konxypc yuenuueckux npoexmos. ViccnenoBanus B 00JaCTH XUMAYECKUX PEAKIHIA: (POTOCHHTE3, TOPCHUE U MEIJICHHOE OKHCIICHHUE, KOPPO3HS METAIJIOB M CIIOCOOBI 3alUTHI
OT Hee, IpyTue peaklny, BRIOpAaHHbBIEC YIaIIMUCS.

PA3JEJ IV YYHEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OCHAIIEHUE OIl

Y4yeOHO-MeToANYEeCKHI KOMILJIEKC:

1.
2.
3.

Iadpuensa O.C. [Iporpamma kypca xumun st 8-11 kiaccoB 00meo0pa3zoBaTeNbHEIX yupexkaeHuit.— M.: Ipoga, 2013.
labpuensn O.C. Xumusa. BBonnsrii kype. 7 kiace: yue6. [Tocodue/ O.C. I'abpuensn, M.I'. Octpoymos, A.K. Axneounun. — M.: [Ipoda, 2013.

Iadpuensa O.C. Meromuueckoe nmocodue k mponenesrudeckomy kypey O.C. I'abpuensiaa, U.I'. Octpoymosa, A K. Axnebunnna «Xumus. BBomHsIi kype. 7
knaccy: meroaudeckoe nocodue/ O.C. IN'abpuensn, I A. [llunapesa. — M.: Jlpoda,

JlononHUTENbHAS IUTEPATYPA JUIsl YUEHUKA U YIUTES

1.

Anuk6eposa JI. 0. 3annmatensras xumus: Kaura s ygamuxcs, yauteneit u pogureneit. — M.: ACT-IIPECC, 1999.



2. Ammk6epona JI. 1O., Pykk H. C. ITone3nas xumust: 3agaun U uctopun. — M.: Ilpoda, 2005.

3. bynerueBa H. B. B mupe kon6, nim [loromctBo ogHOTO mMy3b1pst. // XumMus B mkone. — 1997. — Ne 3. — C. 70 — 72.

4. Typesnd A. E., Ucaes Jl. A., [Tonrak JI. C. ®usuka. Xumus. 5—6 k1. Meroandeckoe mocooue. — M.: JIpoda, 1995.

5. 3aropckuit B. B. Ornu noremssie. deiiepBepk: ucropus, Teopus, npaktuxa. — M.: [llkona um. A. H. Konmoroposa «Camoob6pa3zoBanuey, 2000.

6. 3aHHMaTenbHBIC ONBITHI C BEIICCTBAME BOKPYT HAC: MILIFOCTPHPOBAHHOE MOCOOHE ISl INKOIFHUKOB, H3YYalOIINX €CTECTBO3HAHNE, XMMHIO, IKOJIOTHIO / ABT.-COCT.
H. B. I'py3neBa, B. H. JlaBpoBa, A. I'. MypasbeB. — CII6.: Kpucmac, 2003.

1. Kawmam mupa. — M.: ABanra+, 2001.

2. Kwuwura mis ureHus no Heopranudeckoil xumuu: K. ais yyamuxcs: B 2 4. — M.: [Ipocsemenne, 1993.

1. Kpayzep b., ®pumantin M. Xumus. JlabopaTopHslit mpakTHKyM. — M.: Xumus, 1995.

2. Kysnenosa H. E., [llatanos M. A. O0yueHre XUMHH Ha OCHOBE MEXKIIPeIMETHON HHTerpanuu. 8—9 k1. — M.: Benrana-I'pad, 2005.

1. Xwumwus u obmectBo: [lep. ¢ anran. — M.: Mup, 1995.

2. Xwumwus. MuTepecHsie ypoku: 13 3apydexnoro onbita npernonasanus / ABT.-coct. B. H. ['onorep. — M.: HLIDHAC, 2005.

3. Hrpemmutep I'. U., [Tnuyruna I'. A. JIlngaktrudeckue Hrpbl pu oOydeHun xumun. — M.: JIpoda, 2004.

DJieKTpPOHHBIE 06pa3oBaTelibHbIe pecypchbl 1 MHTEpHeT pecypebl

Xumust. 8 knacce. (3)

Xwumus. 8-11 kiaccel. BupryansHast nabopatopust. (2) Xumus. 8-11 kmaccsl. (bub-ka 3.H.11.).

Xumust 9 xiacce (3 CD)

Bonpmas suukinoneaus Kupumra u Medonus. (3) /2006 r./ bonbinas sunuknonenus Kupwina u Medoaust. (2) /2005 r. Xumus u XKXuzuas — XXI Bek http://www.hij.ru

I'azera «Xumus» u caift [uist yaurens «S uny Ha ypok xumum» http://him.1september.ru ChemNet: nopran ¢pyHAaMEHTANbHOI'O XUMHUYECKOTO 00pa30BaHUs
http://www.chemnet.ru AJIXUMUK: caiit JL.FO. Anuk6eposoit http://www.alhimik.ru

OCHOBBI XUMHH: 00pa30BaTEIbHBIH CAT LTS IKOJIBHUKOB U CTYAeHTOB http://www.hemi.nsu.ru Xumus B OTkpbITOM Kosutemke http://www.chemistry.ru

WebElements: oHIaliH-CIpaBOYHUK XUMUYECKHX 1eMeHTOB http://webelements.narod. BuptyanpHas xummdeckas mkona http://maratakm.narod.ru 3aHuMaTensHass XUMUSL:
Bce 0 MeTayuiax http://all-met.narod.ru Mup xumun http://chem.km.ru

Kabuner xumun: caiit JI.B. PaxmanoBoit http://www.104.webstolica.ru

MaTepna.m,Ho — TeXHHYecKoe odecneyeHue



HatypanbHbie 00BEKTHI:

Komnekuun MUHEpasIoB U TOPHBIX TOpoa; MeTayuioB U CIUIaBOB;

XuMHYecKre peakTUBH U MaTepuaisl: Hanbosee 9acTo ncnoip3yeMele

D)IIpocTeie BemecTBa: MeIb, HATPUH ,KANBIUIA, MATHUH, KeJe30, IUHK; 2)OKCHIBL: MeaH(||),kambims, sxene3a(|||),Maraus;
3)KUCIIOTHL: CepHast, COJITHAsSL, a30THAS;

4)ocHOBaHUS - THAPOKCUIBL: HATPHS,KAJIBIIHSL,;

S)comu: xjopuasl HaTpus, Meau(||),amoMUHUS, Kene3a(|||);HuTpaThl Kanus, HaTpus, cepedpa; cynbdarel Meau(||),xenes3a(||),xemne3a(]||),aMMOHUS; HOAU KaJns, OPOMUJT
HATPHSI;

6)opraHMYecKHe COCTUHECHHS:, MCTHJIOBBIN OpaHXeBbIi, (heHoNPTaIenH, JTAKMYC.
Xumudeckas 1abopaTopHasi oCya, anmnapatsl 1 mpudopsl: 1)[Ipubops! s paboThI ¢ Ta3amu;

2)anmmapatsl ¥ MIPUOOPEI IJIS1 OIBITOB C TBEPABIMH, KIIKAMHE BEIIECTBAMH; 3 )U3MEpUTEIbHBIC IPHOOPHI M IPUCTIOCOOICHNUS IS BBITOTHEHSI OITBITOB; 4 )CTEKIITHHAS 1
IIaCTMACCOBAs ITOCY/1a U IPUCTIOCOOTICHUS U1 IPOBEACHUS ONBITOB. Mozaenu:

HabGopsl Mozeneit aToMOB JIJIsl COCTABIICHHS MMApOCTEPIKHEBBIX MOZAEIICH MoJiekylT; KpucTammnieckue penieTKe CoJiei.
YuebOHbIe TOCOOHS Ha ITIEYaTHON OCHOBE:
[Teproanueckas cuctemMa XuMu4Ieckux 3eMeHToB J[.M1.Menneneepa; Tabnuia pacTBOpUMOCTH KUCIIOT, OCHOBaHUH COJIEH;

AJIFOpI/ITMI)I O XapaKTECPUCTUKE XUMHNUICCKUX IJIEMCHTOB, XUMHUYCCKUX peaKuHﬁ, PCHICHUIO 3a/1a4.



(IIpnaoxennel)

KaJ’leHIlapHO-TeMaTI/I'—leCKOC IJIAaHUPOBaHHUE.

Kon-Bo N
TeMa paszjielia, TeMbl YPOKOB OcHoOBHBIE BUJIbI y4EOHOU IEeSTETHHOCTH
o/ qac.
I'nasa I. Xumust B uentpe ecrecrposnanms.(11 4)
3anonHAoT TabIH €J1aI0T BBIBOJ, pab0TaloT B TPyIIax ¢ MOCIEAYIOUINM
1. XWMHSI KaK 9acTh €CTeCTBO3HaHUA. [Ipenmer XumMuu. 1 1y, 2 AP Py Ayom
obOcykaeHneM, paboTar0T ¢ pacCKa3oM (aHAM3UPYIOT H CPABHUBAIOT)
2 HaGumoneHne n 5KCIEpUMEHT KaK METObl H3yUSHHS 1 Benyt HayuHoe HaOmoieHre U 0pOpMIISIOT pe3yabTaThl (aHAIN3. 00BICHEHHE,
" | ecrecTBO3HAHUS U XUMHH BBIBOJI), COCTABIIIOT LIETIOYKY ITOCIIEI0BATEIFHOCTH NIEHCTBUIA.
3 IIpaktuueckas padora Nel «3HaKOMCTBO € 1a00PaTOPHEIM 1 3HaKOMSATCS ¢ TpaBHJIaMU TEXHUKHU Oe3omacHocTy B XxuM. KaOunere, 1a6opaTopHEIM
" | obopynoBannem. [IpaBmia TeXHUKH O€30IaCHOCTH IITATHBOM U XUMHYIECKOH MOCYIOH ¢ OCIEAYIOIINM 3allOTHEHIEeM Ta0munbl. Urpa.
ITpakTrueckas padora No2 «HabmroneHnue 3a ropsieii cBeUou.
4, . 1 [IpoBoaaT uccnenoBanue, oHOPMIISIOT U aHATU3UPYIOT Pe3yJIbTaThI.
YCTpoicTBO B paboTa CIIUPTOBKH. )
Haxopsr obmiee u paziuuue B npenMeTax. Mrpa, mpoBOAST UCCIIEAOBaHUS
5. | MoaenupoBaHue. 1
€ M U3BJICKAIOT CBEACHUS, aHATM3UPYIOT. JlenatoT cooOmeHusl.
3HAKOMSATCS C MMOHIATUAMU «XUMHUYECKHI JIEMEHT», «XUMUYeckas opMymay; padorta
6. | Xumuueckre 3HAKH U POPMYITBI 1 ¢ [IC B cooTBETCTBHY C YPOBHEM TIPEICTABICHUH 00 OKPYKAIOIIEM MHPE;
MOJICTMPOBAHUE; 3aTI0JTHEHUE CXEMBI; BBIITOJHEHHE XUMUIECKON IHU(POBKH.
DopMUPOBaHUE Y YUAITUXCS YMEHUN TOCTPOCHUS U peAI3allid HOBBIX 3HAHHI
7. | Xuwms n pusnxa 1 (monsITHii, CIOCOO0B ACHCTBUI); YIaCTBYIOT B AMIAKTUIECKUX UTPAX; 3aIIOJTHEHUE
' TaOJUIBI ¥ MOACTUPOBAHKE; COCTABICHNE PA3BEPHYTOTO ITUIaHA C MOCIEAYIOIIUM
00CYyXIICHIEM; HAIIMCAHUE CHHTHI BEIIIECTRY.
8. | ArperaTHble COCTOSHIS BEILECTB. 1 3amomHsIOT TAONHUILY; UTpa ¢ OOCYKICHUEM PE3YIIbTaTOB.
CocraBieHue BU3UTHOM KapTOUKH; COCTABJIEHHE IUarpaMMbl U pacckasa; [IpoBoasT
9. | Xumus u reorpagus. 1 P ’ FHarp p » 1 IPOBOA

UcclIe0BaHue, 0POPMIISIOT U aHAIU3UPYIOT PE3yIbTaThl.




Pabora co cxemoii; [IpoBoasT nccneoBanme , 0POPMIISIOT ¥ aHATU3HPYIOT

10. | Xumus u Guosnorusi.
Pe3yNbTaThl; padoTa ¢ pa3IMIHBIMA HCTOYHUKAaMH HHPOPMAIHN
®opMupoBaHHe Y YJAIIUXCS YMEHHUH TOCTPOSHUS M PEATM3aI[iU HOBBIX 3HAHHUI
MIOHATHIA, c1Toco00B aelicTuil); BenyT Hayunoe HaOmronenne u ohOpMIISIOT
11. | KadecTBeHHbIE pEaKIIUH B XUMHUHU. ( ’ A ); Benyr nayu A bop
pe3ynbTaThl (aHAJIN3. O0bSICHEHUE, BBIBOJ) ,COCTABIIAIOT LETOUYKY
MIOCJIEI0BATEIBbHOCTH JEHCTBUH.
I'napa II. MaTtemaTuka B xXumuu. (9 4)
®dopmupoBaHue aIllMXCsl YMEHUH IOCTPOEHMSI U pealn3alliy HOBBIX 3HAHUM
12. | OTHOCHTENBHAS ATOMHAS H MOJIEKYJISIpHAs Macca. PMHPC Y yatmy ™ P AHD H .
(moHsATHH, cIOCO0OB NieiicTBHIA); paboTa ¢ cxeMoii; paboTa ¢ HHpOpManuei;
DopMupoBaHKE Y YIAIIUXCS YMEHUH TOCTPOCHUS U pealli3alliy HOBBIX 3HAHUN
13. | MaccoBas nosst 211€MEHTa B CII0’)KHOM BEIECTBE. (noHATHH, cIOcOOO0B IEHCTBHIA); pa3BUTHE JIOTHYECKOTO MBIIIICHHS CPEICTBAMH
pacyeTHBIX 3a1ad 110 XHUMHUH.
®dopmupoBaHue aIIUXCsl YMEHUN TIOCTPOSHHSI U peaii3allii HOBBIX 3HAHHMA
14. | YncTele BEIIECTBA U CMECH. p pv yyd mv }i P P 5
(TOHATHH, cTIOCOOOB JIEHCTBHIA); COBEPIICHCTBOBAHUE YMEHHS PAOOTHI C TEKCTOM.
DopMHUpOBaHUE Y yUHaIIUXCS YMEHUN TTOCTPOCHHS U peain3allii HOBBIX 3HAHHM
15. | OObemHas 1015 ra3a B CMECH. (TIOHATHH, cTIOCOOOB JIEHCTBHIA); pa3BUTHE JIOTHYESCKOTO MBIIIICHHS CPEIICTBAMH
pacyeTHBIX 3a7ad 10 XUMHUHU
DopMUpPOBAHUE Y YUAITUXCS YMEHUH MOCTPOCHUS U PEATN3aIliH HOBBIX 3HAHHN
16. | MaccoBas 1015 BemecTBa B pacTBOpE. (moHsITHI, CIOCOOOB NIEHCTBUIN); pa3BUTHE JIOTHUECKOTO MBIIUICHHS CPEACTBAMU
PacCYCTHBIX 3aJia4 M0 XUMHUH.
DopMupoBaTh OpPraHU3aIIOHHBIE YMEHHS (IUTAHUPOBAHUE PAOOTHI, OpraHU3aINs
17 IIpaktudeckas padora Ne3 «lIpurorosnenue pacTsopa ¢ pabouero MecTa, BeICHHE 3alMceil, palioHAIbHOE UCTIONIB30BAHUE Pabodero
" | 3a7aHHON MaccOBOM J0JIEH PacCTBOPEHHOI'O BEILIECTBA.» BpPEMEHH, COTPYIAHUYECTBO). BexayT HayduHOe HaOmoneHne U 0hOPMIISIIOT PE3yIbTaThI
(aHanm3. 00BSACHEHUE, BBIBOM) ,COCTABIISIIOT IIETIOUKY HOCICAOBATEIHPHOCTH CHCTBHIA.
. CoBeplilieHCTBOBAaHNE YMEHHUS pellaTh PaCUETHBIE 3a]1a4; Pa3BUTHE MBICIIUTEIbHBIX
18. | MaccoBast 107151 PUMECEH. .
CIOCOOHOCTEH CpeCcTBaMH PACUCTHBIX 33/1a4 M0 XUMHH.
19 Pemenue 3anau u ynpaxseHui no teme «MaTemaTHka B CoBepieHCTBOBAaHME YMEHHUS BECT MaTEMAaTUYECKHE PacyeThl; OpMHUpOBaHUE
| xumun crocoOHoCTel K pehIeKCHH.
IIPHUMCHAIOT ITOJIYYCHHBIC 3HAHUS U COOPMHUPOBAHHBIC YMCHHUA IJIsI PCIICHUA
20. | KonrponpHas pabora Nel «Marematiuka B XHMU» p i popmmp Y AP

y‘{C6HHX 3aj1a4. OCYH_ICCTBJ'IFIIOT WTOTOBBIM U MOIIArOBbBIN KOHTPOJIb IO PE3YyJIbTaTy




I'nasa II1. SfIBnenusi, npoucxoasiiue ¢ Bemecrsamu. (11 u)

Paznenenue cmeceit. CriocoOBI pa3eieHns CMECEH.

Benyt nay4noe Habmronenue u oQopMIISIOT pe3ynbTathl (aHanu3. OObsICHEHNE,

21. | npaktryeckas pabora Ne4 «BripamuBanue KpUCTaIIIOB BBIBOJT) ,COCTABJISIFOT LIEMOYKY MOCIIEI0BATENLHOCTH ieicTBUNA. CTpOoST rpaduk
COJTU.»(JIOMAIITHUH SKCIIEPEMEHT) 3aBUCHMOCTH
29 | Prisrposame Benyr Hay4yHOE HaOmoeHe U 0QOPMIISIFOT pe3yabTaThl (aHau3. OOBsICHEHNE,
' p ’ BBIBO/T) ,COCTABJISIFOT LIEMIOYKY MOCIIEIOBATEILHOCTH JICHCTBUN.
Benyr Hay4yHOE HaOmoeHe U 0QOPMIISIFOT pe3ybTaThl (aHau3. OOBsCHEHNE,
BBIBOJT) ,COCTABJISIFOT LIEMIOYKY MOCIIEIOBATEILHOCTH JIeHCTBHIA. ['0TOBAT cooOIeHne
23.| Ancopbuwusi. M0 TEME U PELCH3UPYIOT €ro 10 IU1aHy. Pa3BuTue nHTEpeca K MpeaMeTy pH
oOparieHun K COOCTBEHHOMY XKH3HEHHOMY OIIBITY, PACKPBITHE MTPAKTHIECKOTO
3HAYCHUS U3yJaeMOT0 MaTepHaa.
Benyr Hay4HOE HaOoIeHE U 0DOPMIISIFOT pe3yiabTathl (aHamu3. OOBsICHEHNE,
24. | JuCTUIUIALHNS. BBIBOJT) ,COCTABJISIFOT LIEMIOYKY MOCIIEAOBATEIILHOCTH ISHCTBHIA. paboTa ¢
HHIUBUIYaTbHBIMHU 3aJaHUSMH.
. Pacmupenwne xpyro3opa yqammxcsi, CpOpMHUPOBAHUE U COBEPIICHCTBOBAHNE HABHIKOB
OO0cyxeHue pe3yabTaToB MPaKTH4IeCKoi padboTsl Nod P pyrosopa yu > chopmup p
25. . CaMOCTOSTEIBHON pabOThI; Pa3BUTHE YMEHHsI TyOIUYIHOTO BRICTYILICHUS, paboTa ¢
«BpIpamuBaHue KpUCTAIIOB COID (IOMAIIHU SKCIIEPEMEHT)
Pa3IMYHBIMU UCTOYHUKAMH UH(DOpMAIIHH.
Ipaxtiieckas pabora Ne5 «OuncTka noBapeHHoi comm. PasBuTHe M 3aKpeIieHHe 3HAHKE O CII0co0ax pasjeNeHus cMeceit; GopMUpoBaHUe
26. IMpaxTrueckas pabota Ne6 «/I3yueHue mporecca KOppO3uu OCHOBHBIX JJA0OPAaTOPHBIX IPHEMOB U 3KCIIEPUMEHTAIIBHBIX YMEHUH(PacTBOPEHNE,
Jkeste3a» (JOMALIHHI OMBIT) ¢unpTpOBaHUE, IPUTOTOBICHNE (PUIBTPA, BEITAPUBAHHE)
Bocmpustie n 0CMBICTICHHE TOHATHS «XUMHUYECKas PEakIisDy; 0CO3HAHUE
27 XUMHYECKHE pCaKkuuu. VcnoBus MPOTCKAHUA XUMHUYICCKUX HpaKTH‘leCKOﬁ 3HAYUMOCTH 3HAHUH O XUMHUUECKHUX SBJICHUAX IMOCPEACTBOM
" | peaxkuuii 03HAKOMJICHHS C 00J1aCTSIMU IPUMEHEHHUS 3TUX 3HaHUH. Pa3BuTHs ymeHus
aHAM3UPOBATH PE3YIIBTATH JEMOHCTPAIIIOHHBIX OTIBITOB.
Co3manue yCIOBHIA JJ1s pa3BUTHS YMECHUS aHATM3UPOBATH PE3yIIbTaThl 1a00PaTOPHBIX
28. | [Ipu3HaKK XUMHIECKUX PEAKITHIA. OTIBITOB, IPAKTHYECKUX YMEHUH paboTaTh C peakTHBaMHu, 000pYZOBaHHEM B
COOTBETCTBUH C npaBuiamu Th.
29 OO0cyxIeHne pe3yabTaToOB MPAaKTHIECKON paboThr Ne6 3HaKOMCTBO C MPOIECCOM KOPPO3HHU B CIIOCOOAMU 3alHUTHI OT He€; popMupoBaHue

«M3ydyeHue npoliecca KOppO3uu ese3ar (JOMalIHUN OTIbIT)

HaBbIKOB YCTHOI‘/JI PpeuH, MOJIOXKUTCIIbHYIO MOTUBALIUIO K U3YYCHUTIO IPECAMETA.




O0001IeHNe U aKTyaIu3aIus 3HaHUH 10 TeMe «SIBIeHusI

HOBTOpeHI/Ie, 3aKpPCIICHUE U CUCTEMATHU3 AU 3HAHUH O ABJICHUAX, IIPOUCXOAAIINX C

30.
IIPOUCXOJALINE C BELLIECTBAMH. BELIECTBAMU.
31 KontponpsHas padorta Ne2 «SIBneHuUs mporcxoasmme ¢ MPUMEHSIOT TTOTyICHHBIE 3HAHUS U COPMUPOBAHHBIC YMEHUS IS PEIICHIIST
" | BemecTBaMu y4eOHbIX 3a1a4. OCYIIECTBISIFOT UTOTOBBIN M MOMIArOBBIA KOHTPOJIb IO PE3yIbTATY.
I'naBa IV. Paccka3bl mo xumuu (3 4)
[Tomynapu3anusi UMEH BeJIMKUX YUYEHBIX, aKTUBU3ALMs HHTEpeca K UCTOpur PoauHsl,
30 Yuennueckast KoHpepeHms «Beinaromuecs pycckue yaeHble- K JIFOISIM, BIFICABIINE B HEE 0COOBIE CTPAHUIIBI; Pa3BUTHE YMEHHS PadOTaTh C
| XUMHKI» Hay4YHO-TIONYJISIPHOM JIUTEepaTypoil, CUCTEMaTU3UPOBaTh MaTepUal, BEICTYNIAaTh epes
ayIUTOPHEHN.
. Pacmmpenue kpyrozopa yyaiuxcsi, chopMUpOBaHUE U COBEPLLIEHCTBOBAHHE HABBIKOB
Konkypc coobuiennii yqamuxcsa «Moe Tr00MM0oe XUMHUECKOe P pyrosopa y4 > cbopurp P
33. BELLIECTEOY CaMOCTOSITETIbHOM paboThl; pa3BUTHE YMEHHSI TyOIMYHOTO BBICTYIIJICHHS, padoTa C
Pa3IMIHBIMU HCTOYHUKAMH HH(pOpMAIHN
Pactmpenue kpyroszopa yyamuxcsi, chopMHUpOBaHHE U COBEPIICHCTBOBAHKIE HABHIKOB
34, paboTHI B rpymIax, KOMMYHHKATHBHBIC HABBIKU; PA3BUTHSI YMEHHH ITOJIB30BATHCS

Konkypc ydeHndecKrX MPOEeKTOB, TTOCBSIIICHHBIH
WCCIICJIOBAHUSM B 00JIaCTH XUMUYECKHX PEaKInil.

HCCIIeNIOBATEIbCKUMHU METOIaMH (coOMpaTh HeoOX0oauMyo HH(popMaIuio, (GakThl;
YMEHUS UX aHAJIM3UPOBATh C PAa3HBIX TOYEK 3PCHUS, BBIIBUTaTh THIIOTE3bI, ICJIATh
BBIBOJIBI U 3AKJIFOUCHU ); COBEPIICHCTBOBAHUE SKCIICPUMEHTAIBHBIX YMCHUH.




l'[pnMepm,le TEeMbI JOKJIA10B yHJalIUXCH

1.
2.

w

w N PEs

4.

Vueba M.B.JIomonocosa B Mockse (1731— 1735).

Bxnaxg M. B. JlomoHOCOBa B pa3BUTHE XUMUH.

(pusoxenue)

HepeBon Ha COBpeMeHHBIﬁ pyCCKI/Iﬁ si3pIK Jokjana M.B.JlomoHocoBa «C10BO 0 IMoJB3€e XUMHUN», B HY6J'II/I'-IHOM CO6paHI/II/I HMHepaTOpCKOﬁ aKaJIeMUU HayK

ceHts0pst 6 mas 1751 1., roBopeHHOEe MuxannoM JIOMOHOCOBBIMY.

M. B. JIOMOHOCOB 0 MOJIb3€ CTEKIIA.

M. B. JIoMOHOCOB — OCHOBaTeINb IEPBOM XUMUUECKO# 1TabopaTtopuu B Poccun.
Kpyr nayunsix uarepecos M. B. JlomoHOCOBa.

. V1. MenpeneeB — y4eHBII C MEPOBBIMH 3aCITyTaMHU.

. 1. MenzeneeB — opraHusatop U NepBblil JupexTop [ 1aBHOM nmamaTel Mep U BECOB.

M. . MeHnneneeB — HCCIIEIOBATENb BO3AYXOILUIABAHHUS.

10. /1. 1. MenneneeB — co3naTeb 0€3bIMHOTO ITOPOXa.

11 Jdpy3bsa u xomteru [. . Menaeneesa B chepe HayKu, TEXHUKU U KYJIBTYPHL.

1.

2
3
4.
5
6

MesxnyHapoaHble KOHTAKThI ¥ npu3Hanue 3acayr . 1. Menaeneesa.
Veneuenus JI. . Menneneena.

HNmenem J1. . MenjeneeBa Ha3BaHbI...

Anexcanap Muxaiinosud byTinepoB — 3amMeuaTenbHblil pyCCKHM XUMUK.
A. M. bByTiepoB — BBLIAIONIHICS OHOJIOT.

Hpy3bst u komuieru A. M. bytneposa.

IIpumepnsbie TeMbl cood1ennii «Moé 1100MMoe BelecTBo».

1
2.

Anmas.

AMMUaK.



bopnas kucnora.
I'may6epoBa coib.
WuepTHbIC Ta3bI.
Vo,

Manaxur.

Mpawmop.

[Tepexucs Bogopoa.
[TepmaHranat xanus.
[IutbeBas cona.
IToBapennas coib.
Caxapo3a.
Yriekucnerii ras.

yKCYCHafI Kucjiora.
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OTUNOBBINA CITUPT

IIpumMepHbie TEMBI IPOEKTOB MOCBAILIEHHBIX HCCJIEAOBAHUAM B 00J1aCTH XUMUYECKHX PeAKIIUIA:
Uzyuenne comepkanns COSTUHEHUI jKele3a B pa3IMIHbIX MPOAYKTAX.

Wzydenune copeprkaHus TIFOKO3bI B PA3JIMYHBIX TPOIYKTaX.

TauHCTBEHHBIC MEMOPAHBI.

A w0 b

H3BepkeHne BynKaHa.
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