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HOACHUTEJBHASA 3AIINCKA

Monepuuzanuss o0pa3oBaHHUsl 3aTparuBaeT B INEPBYIO odepedb YyueOHbIE TUCIUIUIMHBI
€CTECTBEHHOI'0 LIMKJIA, U 3TO, K COXAJEHbIO, HE UAET Ha IoJb3y mnocienaHuM. Hanpumep, npoucxoaut
HEYKJIOHHOE€ COKpALEHUE YHCIIA YACOB, BBIACIIAEMbIX HA U3YUYEHUE XUMUHU, HO, TEM HE MEHEE, XUMHUS 110 -
IpexHeMy ocTaeTcst (M JOJDKHA OCTaBaThCs) MOJHOLEHHBIM yueOHbIM mpeameroMm. M TpeGoBanus k
3HAHUSAM MO XMMHH OCTAIOTCSI JOCTaTOUYHO CEPhE3HbIE, 0COOCHHO KacaeTcsi 3TO 00YyYaroIIUXCsl, KOTOPhIE
BbIOMpatotT craay OI'D u EI'D nmo xumum.

Pabouass mporpamMMa mNpomneaeBTUYECKOTO Kypca XMMHMM 7 Kiacca pa3paboTaHa Ha OCHOBE
[TpumepHO# IporpaMMbl OCHOBHOTO 00111er0 00pa3oBanus 1Mo XuMuM U [IporpamMmMel Kypca XuMuu aiist 7
KJIaccoB o0mieoOpaszoBarenbHbIX yupexacHuii apTopoB O. C. 'abpuensna u U.I'. OctpoymoBa «CtapT B
XUMUIO.

[Ipu pa3paboTke MporpamMMbl OpUEHTAIMS CTaBWJIAChb HA TO, YTO IIPOIENEBTUYECKUIl Kypc HeE
MpeIyCMOTPEH (enepanbHbBIM 0a30BBIM Y4eOHBIM IUTAHOM, W HAIlla MHHUIMATHBA BECTH €r0 Y HAC B IIKOJIE
MOJIEP>KUBAETCS] PYKOBOACTBOM U OCYILLECTBIISIETCS 3@ CUET IIKOJIBHOTO KOMIIOHEHTA.

3HaHHEe XUMHH CIY>KUT OCHOBOH st (OpMHUPOBAHMS MHPOBO33PEHHS OOYyYalOIIerocs, ero
MPEJICTABJICHU O MaTepHallbHOM EIMHCTBE MHpa, BAXHYIO pPOJIb UIpaloT (GopMmupyemble XUMHEH
IIPE/ICTaBICHMSI O B3aMMOIIPEBPALLIEHUSIX SHEPTUU U 00 3BOJIOLUH BEIIECTB B IPUPOE, O MYTAX PEIICHUS
JI00ANBHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHS YEIIOBEUECTBA — ChIPhEBOM, YPHEPreTUUECKOM, MUIIICBOU U
9KOJIOTMUYECKOH 0€3011acHOCTH, IPOOIIEM 3paBOOXPAaHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealu3allud BO3MOXKHOCTEW Il CaMOpa3BUTHS U (OPMHUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ o0IIel 1 (HyHKITMOHATLHOU IPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEHN 00yUarommxcs, HaBbIKOB
UX CaMOCTOSITENIbHOW Y4eOHOM IesSTeNbHOCTH, SKCIEPUMEHTAIbHBIX M HCCIEI0BATENbCKUX YMEHHUH,
HEOOXO/MMBIX KakK B MIOBCEIHEBHOMN JKU3HHU, TaK U B MPO(ECCHOHANBHOMN NesITeIbHOCTH;

3HAKOMUT CO CIeHU(UKON HAyYHOIO MBIIUIEHHUS], 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3IJIsIa Ha
€MHCTBO MPHUPOJAbI U YEJOBEKa, SIBJISETCS OTBETCTBEHHBIM 3TallioM B (DOPMHUPOBAHHHM €CTECTBEHHO-
Hay4YHOH rpaMOTHOCTH O00yYaroIuXcs;

OBIIAS XAPAKTEPUCTHUKA YYEBHOT'O KYPCA YACTHA ®OPMUPYEMOM
YYACTHHUKAMMUM OBPA3OBATEJIBHBIX OTHOIEHUIA

[TponeneBTrueckuii Kypc XxumMuu «CTapT B XUMHUIO» SIBISETCS HECUCTEMATHUECKUM KYpPCOM.
ABTOpBI Kypca IIpy KOHCTPYMPOBAHUH CBOETO Kypca HE BKIIFOUAIN B HET'O CHCTEMHBIE 3HaHHsI OCHOBHOT'O Kypca
XUMHH, TPEAYCMOTPEHHOIO CTaHIAapTOM XHMHUYECKOro oOpa3oBaHMs A OCHOBHOM miKoibl. [lostomy
yJauiyecs, KOTOpble NPUCTYNAalOT K 00S3aTeIbHOMY M3YYEHHIO XMMHMU B §8-M Kjacce, HEe OKa3bIBAlOTCS B
HEpPaBHBIX YCJIOBUAX: OHU BOOOIIE HE N3y4asH MPONEAEBTHUECKUI KypC, IpyrHe U3ydaiu ero 1 4 B Hezemto,
TPeTbU — 2 4 B HEJIEI0, TaKOe MOJIOKEHHE ObUIO Obl HEKOPPEKTHO B CBETE 3aKOHA O 3alllUTE MpaB peOeHKa.
Paccunrana nporpamma Ha 34 vaca (1 yac B Henenro). KOHTpONBHBIX paboT — 2; MpakTHYecKuX padot — 6.

HEJIN U 3AJAYU U3YYEHUSA YYEBHOI'O KYPCA

* TOJATOTOBUTH YYAIIUXCS K U3YUCHHUIO CEPhE3HOTO yIEOHOTO MPeIMETa;

* pa3rpy3uTh, HACKOJIBKO 3TO BO3MOYKHO, KypC XUMUHM OCHOBHOM IIIKOJIBI;

* copMHpOBATH YCTOWYMBBII IMO3HABATEIbHBII HHTEPEC K XUMUH;

* oTpaboTaTh T€ MPEAMETHBIEC 3HaHUS U YMEHUS (B EPBYIO OYEPEb IKCIIEPUMEHTAIBHBIE YMEHMS, a
TaK)Ke YMEHHUS pelaTh pacyeTHbIC 33/1auM), Ha (OPMUPOBAHKE KOTOPHIX HE XBAaTACT BPEMEHU NP M3YUCHUH
XUMMH B 8-M B 9-M Kjaccax;

* PaccKazarh O SIPKUX, 3aHUMATENBHBIX, SMOLMOHAIBHO HACHIIICHHBIX SIM30/1aX CTAHOBJICHUS U PA3BUTHS
XUMUH, YETO YUHUTEITb, HAXOSACh B BEYHOM LIEMTHOTE, TIOUYTH HE MOXKET ce0e TTO3BOJIUTS;



* UHTETPUPOBATH 3HAHUA IO MPEIMETaM ECTECTBEHHOTO IIMKJIa OCHOBHOM IIKOJbl Ha OCHOBE
Y4eOHOU AUCIUITIMHBI «XUMUS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B cootBercTBHM ¢ DenepaabHBIM rOCyIapCTBEHHBIM 00pa30BaTEeIbHBIM CTaHIAPTOM OCHOBHOTO OOIIEro
oOpa3oBaHusl y4eOHbId Kypc «Xumus (IPONENEBTHKA)», SBISETCS KypcoM dacTh (hopmMupyemoi
y4aCTHHKaMU 00pa3oBaTeNbHbIX OTHOIIEHUH. CoaepkaHne Kypca CTPYKTYPHO IPEACTABICHO pa3/ielaMu
(TeMaTHYeCKUMH JIMHUSIMH ), 00€CTICUNBAIOIIMMH HEPEPHIBHOCTh U3YUEHHS Kypca Ha MPOTSHKEHUH BCETO
Kypca oOy4eH#Hs B 7Kjacce.

N3yuenue kypca mpeanosaraeT akTHBHYIO HCCIICIOBATEIBCKYIO ACATEIHHOCTh 00YJaIONIUXCsl, YIacTHE B
HAaYYHBIX MEPONPUATHSIX, OJUMIHNALAX, B TOM YHCJIE OCHOBAaHHYIO Ha MEXKIIPEAMETHOM CBS3U C TAKOMU
JUCHHUILINHON, KaK «BbHOIOTH.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

JIu4HOCTHBIE Pe3yJbTAaThl OTPAXKAIOTCS B WHIMBUAYaIbHBIX KAa4eCTBEHHBIX CBOWCTBAX YYaIlIUXCH,
KOTOPBIE OHH JIOJDKHBI TPUOOPECTH B MPOLIECCE OCBOCHUS YIEOHOTO MTpeaMeTa:

e (opMHUpPOBaHHE EIOCTHOTO MHUPOBO33PECHHUS, YIUTHIBAIOIIETO KYJIbTYPHOE, SI3BIKOBOE, TYXOBHOE
MHOroo0pa3ue COBPEMEHHOTO MHUPA;

e (GOpMUPOBAHUE OCO3HAHHOTO, YBAXHUTEIBHOTO M J0OPOXKENATEIbHOTO OTHOLICHUS K JPYroMy
9eJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYJIBTYPE; TOTOBHOCTH M CIIOCOOHOCTH BECTH JTUAJIOT C
JAPYTUMH JIFOABMHA U IOCTUTATh B HEM B3aWMOIIOHHMaHHUS;

e (opMHUpOBaHHE HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO IIOBEIEHUS, OCO3HAHHOTO W OT-
BETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHBIM ITOCTYIIKaM;

e (opMUpOBaHME KOMMYHMKATUBHOM KOMIIETEHTHOCTH B OOLIEHMH M COTPYJHHYECTBE CO
CBEpPCTHUKAMH, B3POCIBIMHU B Ipoliecce 00pa3oBaTeIbHOM, TBOPUECKOH AEATEIbHOCTH;

® 0CO3HaHHME EMHCTBA U IIEIOCTHOCTH OKPYXKAIOIIEro MUpa, BO3MOXKHOCTH €ro MO3HABAEMOCTH U
00BSICHIMOCTH Ha OCHOBE JIOCTH)KEHUI HayKH.

e (opMHUpPOBaHME HKOJOTHUECKOTO MBIIIUIEHUS: YMEHHE OILIEHUBATh CBOIO JAEATEIbHOCTb U TOCTYIIKU
JPYTUX JIO/IeN C TOUKU 3PEHUSI COXPAHEHUS OKPYIKaIOIIeH cpesibl

¢ (opMHUpPOBAHHE IKOJIOTHUECKON KYJIBTYPHI, IEHHOCTHOTO OTHOIIEHHSI K IPUPOTHOMY MUDY,
TOTOBHOCTD CJIEZIOBATh HOPMaM MPHUPOIOOXPAHHOTO TOBEICHUS;

e pa3BHUTHE JIOO03HATEIHHOCTH M (POPMHUPOBAHNE HHTEPECA K N3YUECHHUIO TIPUPOJIBI,

® DPa3BUTHE UHTEJUIEKTYalIbHBIX CIOCOOHOCTEH;

® DPa3BUTHE TBOPUECKUX CHOCOOHOCTEH, AAIOIIUX BO3MOXKHOCTh BBIPaXaTh CBOE OTHOLICHHE K
OKpY’KaloIIeMy MUPY MPUPO/IbI pa3IMYHBIMU CPEJICTBAMHU (XY10’KECTBEHHOE CII0BO, PUCYHOK,
KHUBOITUCH, PA3JINYHbIE KAHPBI JEKOPATUBHO-ITPHUKIIAJHOTO UCKYCCTBA, MY3bIKa U JIp.);

MeTtanpeaMeTHble Pe3yJbTAThl XapaKTEPU3YIOT YPOBEHb CGHOPMHUPOBAHHOCTH YHUBEPCATBHBIX
CTIOCOOHOCTEH yJaInuXxcs, IPOSIBIISTIONINXCS B TIO3HABATEIIFHON M MMPAKTHYECKON JCATEIbHOCTH:

® yMEHHE CaMOCTOSTENILHO ONPEIEIIATH LIEIH CBOEr0 00yUeHUs], CTABUTh U (OPMYJINPOBATH IS ce0st
HOBBIE 33J1aud B yu€0e U MO3HaBaTENIbHOW JEATENbHOCTH, PA3BUBAaTh MOTUBBI U MHTEPECHI CBOCH
M03HABAaTEIbHON JEATEILHOCTH;

e yMEHHE CaMOCTOATENbHO IJIAHUPOBATh MYTH JOCTHKEHUS 1Ieiei, B TOM YHCIie aJbTepHATUBHBIE,
OCO3HaHHO BbIOMpaTh Hanbosee F3PPEKTHUBHBIE CIOCOOBI PEelICHHUsS] YIEOHBIX U MO3HABATEIbHBIX
3ajay;



YMEHHE COOTHOCUTH CBOU JICUCTBUS C TUIAHHUPYEMBIMHU PE3yNbTaTaMH, OCYIIECTBISATH KOHTPOIb
CBOCH JESATENbHOCTH B IpOIecCce NOCTHKEHUS pe3yibTara, ONpelesTh CIOCOObl IEeWCTBUU B
pamMKax MpeUIoKeHHBIX YCIOBUHN U TpeOOBaHMIA, KOPPEKTUPOBATh CBOU JICHCTBHUS B COOTBETCTBUU
C U3MEHSIOLIEHUCS CUTYallueH;

YMEHHE OLIEHWBATh MPAaBUJILHOCTH BBIMOJIHEHUS yUeOHOU 3a7auu, COOCTBEHHbIE BOZMOXHOCTH €€
pelIeHus;

BIIQJICHHE OCHOBAMH CaMOKOHTPOJIS, CaMOOILICHKH, TPUHSATUS PEIICHUA ¥ OCYIICCTBICHUS
OCO3HAaHHOTO BhIOOpa B yUeOHOM U MO3HABATEIHLHOM NEATEIIbHOCTH;

YMEHHUE OPraHU30BHIBaTh YU€OHOE COTPYIHHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTEIEM U
CBEpCTHHUKAMH, paboTaTh WHAMBUAYAIBHO W B TPYIIE: HAXOJAUTh OOIIee pelleHrne U pa3peiiaTh
KOH(MIMKTHI Ha OCHOBE COTJIACOBAHMS TO3MIMA M ydeTa WHTEPecoB; (POpPMYIHUpPOBAThH, apry-
MEHTHUPOBATh U OTCTAaNBaTh CBOE MHEHHE.

OCBOCHHE JIEMEHTAPHBIX MPUEMOB UCCIIEIOBATEIBCKON ACATEIBHOCTH;

dhopmupoBanre nTpuéMoB paboTel ¢ HMopMaIuel (MOUCK U 0TOOp MCTOYHUKOB MH(POPMAIIMH B
COOTBETCTBUHM C y4eOHOH 3amaveld, MOHMMaHWE HMH(DOPMAIUH, MPEICTABICHHONW B pPa3IUIHON
3HAKOBOU (hopMe — B BHJIE TAOJHII, TUarpamm, rpauKoB, pUCYHKOB U JIp.);

IIpenMeTHbIE pe3yabTaThI

3HATH/TIOHUMATh

XUMUYECKVIO CUMBOIUKY. 3HAKU HEKOTOPBIX XMMUYECKUX 3JICMEHTOB,

8adCHeluue XUMUiecKue NOHsAmusl: XAMAYECKAN JIEMEHT, aTOM, MOJICKYJla, OTHOCUTEIIbHAsI aTOMHAS U
MOJICKYJISIpHAsI MACChI, arPEraTHOE COCTOSIHUE BEIIECTBA.

yMETh

HA3b16aMb HEKOTOPIE XUMHUECKHIE IIEMEHTHI U COSTUHEHHUSI H3yYEHHBIX KIIACCOB;

00bACHAMb. OTIINYUS PUBUUECKUX SIBIICHUN OT XUMHUYECKHUX;

Xxapaxkmepu3o6amu: CIOCOOBI pa3/IeIeHUs CMecell, MPU3HAKN XUMHUYECKHIX PEaKIIHii;

cocmaensams. pacckasbl 00 YUEHBIX, 00 2JIEMEHTaxX U BEUIECTBAX;

obpawamvcs ¢ XUMUYECKOH MOCYI0H 1 1ab0paTOPHBIM 000pyI0BaHUEM;

PACNO3HABANb ONBIMHBIM HymeM. KACTIOPOI, YIIIEKUCIIBII ra3, U3BECTKOBYIO BOAY M HEKOTOPEIE JPyrue
BeIIeCTBA NMPU TOMOIIN KaYECTBEHHBIX PEaKIINii;

BbIYUCTIAMb. MACCOBYIO JIOIO XUMUYIECKOT0 dIeMeHTa rmodopmyIie coeinHeH s, 00BEMHYIO JIOJTIO Ta3a B
CMECH, MaCCOBYIO JIOJIFO BEIIIECTBA B PACTBOPE, MACCOBYIO JOIIO MpUMECei;

HCTIONB30BATh IMPHOOPETEHHBIE 3HAHUS M YMECHUSI B TIPAKTHYECKOM IS TEIILHOCTH M TTIOBCETHEBHOM JKU3HU IS

6e30macHOro o6palleHus C BellleCTBaMU U MaTepHalaMu;

9K0JIOTMYECKHU FPaMOTHOTIO MIOBE/IEHUsI B OKpY Kalollel Cpese;

OILIEHKHU BJIMSTHUSI XUMHUYECKOT0 3arpsi3HeHUs] OKPYKaloIlel cpe/ibl HA OPraHru3M 4YeJIOBEKa;
KPUTHUUYECKOH OLleHKH UH(OPMAIMH O Bell[eCTBAX, UCI0JIb3yEMbIX B OBITY;

IPUTOTOBJIEHUS] PACTBOPOB 33/IaHHOM KOHIIEHTPAI[HH.

OLHEHKA JOCTUXEHUSA ITJIAHUPYEMBIX PE3YJIBTATOB

OO6yuenue BegeTcst Ha 6€30TMETOYHOM OcHOBe. {151 peanmzaruu coaepkanusi OOydeHHs TI0 JaHHOU
MpOrpaMMe OCHOBHBIE TEOPETUYECKHE TIOJOKEHUS COMPOBOKIAIOTCS BBHITIOTHEHUEM JTa00PAaTOPHBIX

U MPAKTHYECKUX pabOT, KOTOPHIE MOMOTAIOT OOYyJalOmMMCS MPUMEHSITh M3y4YeHHBIC TpaBWIa HA
MpaKTHKE.

DopMbI KOHTPOJIS:

- cobecedosanue (ACTIONIB3YETCS HA BCEX ATAmax OOy4YeHUs, TOMOTAET BBISICHUTH MOHUMAHHE OCHOBHBIX
MIPUHIUIIOB, 3aKOHOB, TEOPHIi);

- onpocwl, 3Kcnpecc-onpocsl (WCTIONB3YIOTCS Il OTIEPAaTUBHOM TPOBEPKU YPOBHSI TOTOBHOCTH K
BOCIIPUSITHUIO HOBOT'O MaTepuaa);
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- 3auem (BBLAAETCS TEpEUeHb BOIPOCOB, OIJIAIIAIOTCA TPEOOBAaHUS K YPOBHIO MOJATOTOBKH), MOXHO
npeaaraTtb IpoyMaHHYIO CHCTEMY 3aU€TOB C y4ETOM CIEHU(HKH Kiacca;

- yemublid 9k3amen (Kak TpaAuLUOHHAas (opMa UTOTOBOM aTTeCTaINN);

- camocmoamenvras paboma (SABISAETCS TUMUYHOM (HOPMOII KOHTPOIISA, MOIPAa3yMEBACT BHITOJHECHUE
CaMOCTOSITENIbHBIX 3a/1aHUI 0e3 BMEIIaTeIbCTBa yUUTeNs);

- nucoMeHHas KOHmMpoIvHas padoma (NEpedeHb 33JaHUM WM 3a7ad, KOTOPBIC BBINOJIHIIOTCS B
MUCHbMEHHOM BHUJIE, TEXHOJIOTHSI OIICHUBAHUS — OTMETOYHAs, 10 OPraHU3aIMK — KOHTPOJIb YUUTEIA);

- mecmupogaHue (WCTOJNB3YETCS Uil OIEPATHBHOM NPOBEPKH KadecTBa 3HAHUH yYalluxcs C
BO3MOKHOCTBIO MAIlIMHHOTO BBOJIA TAHHBIX M aBTOMaTH3UPOBAHHON 00pabOTKU pe3yabTaToOB, TEXHOIOTHS
OLICHUBAHUSI — PSUTHHIOBAs WJIM OTMETOYHAs);

- Ouckyccusi (MOXKET OBITh OpraHM30BaHa KakK B NMUCBMEHHOM, TaKk M B YCTHOW (hopMme, UCIONb3YyeT
COYETaHNE METOJIOB OIPOCa U COOECETIOBAHUS);

- HabOnoenue (MPUMEHSETCS HAa YPOKE-TIPAKTUKE M MOJPa3yMEBAaeT OTCICKHBAHWE (OPMHUPOBAHUS
YMEHHI, HABBIKOM U TIPHEMOB IPUMEHEHHS IPAKTHUECKUX 3HAHUH).

COIEPKAHME KYPCA

(1 u B HEnemo; Bcero 34 4.)

Tema 1.Xumus B ueHTpe ecrecrso3Hanus (11 1)

Xumus kax yacms ecmecmeosuarus. 1lpeomem xumuu. EctecTBO3HaHNE — KOMITTEKC Hayk o nipupoze. Hayku
o pupoe: (hr3UKa, Xumust, orororust 1 reorpadust. [LonokuTeTbHOE U OTPUTIATENTHHOE BO3ICHCTBIE YEIOBEKa Ha
TIPUPOTY.

[penver xumun. Tena u BeectBa. CBOICTBA BEIIECTB KAK WX MHIMBHUIyalbHbIE Npr3HaKku. CBOWCTBA
BEIIECTB KaK OCHOBA X MPHUMEHEHHUSL.

Memoowr uzyuenuss ecmecmeosnanus. HabnroneHne kak OCHOBHOM METOJ| MO3HAaHHS OKPY’KaroIlEero
MHpa. Y cI0BHs TPoBeAeHNs HaOMoIeH 1. | unoTe3a Kak Mpe/ronoKeHue, OObSCHSIOIIEE HITH MPe/ICKa3bIBAIOIIEe
NpOTEeKaHWe HaOMI0aeMOro siBieHHs. OKcrepuMeHT. JlaGoparopus. OKcrepuMeHT J1abopaTOpHBIA U
nomaiHui. CriocoObl (UKCHPOBAaHMS PE3YJIbTaTOB 3KcrepuMeHTa. CTpoeHHEe IUIAMEHH CBEYH, CYXOro
TOpPIOYET0, CIIUPTOBKH.

Mooenuposanue. Monienu kak aOCTpaKTHbIE KOITUU HM3Y4aeMbIX OOBEKTOB U IpolieccoB. Mojenu B
¢uzuke. DnekrpodopHas MalMHa Kak abCTpakTHAs MOJeh MOJIHUK. Mopenu B Ouonorud. buonorndeckue
MyJBDKA. Mogienu B XMMHU: MaTepHalibHble (MOJIEN aTOMOB, MOJIEKYJI, KPUCTAJIJIOB, allapaToB U YCTAaHOBOK) U
3HAKOBBIE (XUMHUYECKUE CUMBOJIBI, XUMAYECKHE (POPMYJIBI U YPABHEHHUS ).

Xumuueckas cumeonuxa. XUMAYECKUE CUMBOJIBL. VX HamucaHue, NMPOU3HOILIEHHWE W HH(pOpMaIys,
KOTOpYIO OHHM HecyT. Xumuueckue GopMyisl. X Hanmucanue, mpousHolIeHne MUH(OpMALIUs, KOTOPYIO OHU
HecyT. IHieKehbl 1 KOAQUIIMEHTHI.

Xumus u pusuxa. Y HUBEPCATBHBIN XapaKTep MOJI0KEHUH MOJIEKYISIPHO-KMHETHYecKor Teopu. [ loHsTus
«aTtom», «MOJIEKyNa», «¢on». Kpuctammdeckoe cocrosHHue BellecTBa. KpucTtamindeckue pemeTrkud TBEpAbIX
BemiectB. [luddysus. bBpoyHoBckoe nBrkeHue.

ArperaTHoe cOCTOsIHME BelllecTBa. 'a3000pasHble, KuIKre U TBepple BerlecTsa. Kpucramuueckue u
amop(HbIe TBepAbIe BelecTBa. PU3NYECKHE U XUMUYECKHE SIBIICHUSL.

Xumus u eeocpagpus. T'eonormyeckoe CTpOSHHWE ITUTAHETHl 3eMiIs: sIIpo, MaHTHsA, JUTocdepa.
DJNEeMEHTHBI COCTaB T'€OJIOTMYECKMX COCTABHBIX 4YacTed IUIaHEeTbl. MuHepadbl M TOpHBIE TOPOJIBL.
Marmatrdeckue 1 0caiouHble (OpraHMuecKre 1 HEOPraHn4ecKue, B TOM YHCIIe U TOPIOYHE) TOPOIbI.

Xumus u buonocus. XUMAYECKUN COCTaB JKMBOM KJIETKU: HEOpPraHWYeckHe (BoJa U MHHEpaJbHbIE
COJIN) U opraHudeckue (OeIKH, KUPBI, YTIICBO/IbI, BATAMUHBI) BeriecTBa. [[pocThie U CIIOYKHBIE BEIIECTBA, MX
POJIb B JKU3HENEATEIBHOCTU OpraHu3MoB. buonorundeckass ponb Boabl B skUBOU KileTke. dDorocuntes. Ponb
xjopoduiuia B mporecce (orocuHTe3a. bronormveckoe 3HaAYCHHE JKUPOB, OEIKOB, 3(DUPHBIX Maced,
YIJIEBOJIOB M BUTAMUHOB IS )KU3HEAEATEIbHOCTH OPTaHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. IloHSTHE O KayeCTBEHHBIX pEAKLUUAX KaK O pEaKIHsX,
BOCIIPUHUMAEMBIX OPraHOJICIITUUECKH: C TIOMOIIBIO 3pPEHUs, CIyXa, OOOHSHUS. AHAIUTHUECKUH 3PQEKT.
OnpenensieMoe BEIIEeCTBO M PEaKTHB Ha Hero. BO3MOKHOCTh M3MEHEHHSI MX POJIH Ha MPOTUBOMOJIOKHYIO.



Hemonctparmu. 1. Komnekuust pasHbIX Tell W3 OJHOTO BEIIECTBA WM Marepuana (Hampumep,
naboparopHas mocyna u3 crekia). 2. Komnekuus panuuHbix Ted wind Gotorpaduii Ten U3 amtoMUHUS I
WILUTIOCTPAIMK UJIEU «CBOMCTBA — TPUMEHEHHE». 3- YueOHoe 000pyI0BaHKe, HCIIOIB3YEMOE MPH H3YYECHUH
¢busuku, Ouosoruu, reorpaduu U Xumud. 4. DiekTpodopHas MalMHA B JeicTBUU. 5. ['eorpaduueckue
Mozaenmu (rmodbyc, kapra). 6. buonormueckue mozenu (MyJSDKH OpPraHOB M CHUCTEM OpPraHOB PacTEHUH,
KUBOTHBIX U 4YeJjoBeKka).7. Du3nyeckue M XUMUYECKHE MOJIEM AaTOMOB, MOJIGKYJl BEIIECTB W HX
KPUCTAUTMYECKUX peeToK. 8. OOBeMHBIE M IIApPOCTEPIKHEBBIE MOJETH MOJISKYJI BOJBI, YIJICKHCIOTO H
CEpPHHUCTOro ra3oB, MetaHa. 9- PacrpocTpaHeHue 3amaxa OJEKOJIOHA, TyXOB WM JIE30/I0paHTa KaK Ipolecce
maddysun. 10. OOpa3upl TBEPABIX BEIIECTB KPUCTALUIMYECKOrO cTpoeHus. 1. Moaenn KpuCTam4ecKux
pemierok. 12. Tpum arperatHbix coctossHUs BoOAbl 13. IlepenvBaHue YIJIEKMCIOro Ta3a B CTakaH,
ypaBHOBEIICHHBII Ha Becax. 14. Komnekims KpucTaumyuecKix 1 aMop(HBIX BEIECTB U U3 13 HUX. 15.
Komnekus MuHepanoB (J1a3ypuT, KOPYyHI, XaJbKOMUPUT, (paroopuT, ramut). 16. Komiekuust ropHeIX OO
(rpanuT, paznuyHbie GOPMBI KAIbIUTA - MEJ, MpaMop, U3BECTHSK). 17. KoJUIeKIusi roproumx MCKOaeMbIX
(HedTh, KaMEHHBIH YTOJIb, caHIlbl, TOPd). 18. CrupToBas SKCTpaKLUs XJIOPOPHILIA U3 3eTICHBIX JUCTHEB. 19.
[IpokanuBaHue Cyxo 3eJIeHH pacTeHni B My(eSTbHOM e4u JUTS KOJIMYECTBEHHOT'O ONPe/IeNICHUSI MUHEPATIbHBIX
BemiecTB B HuX. 20. KayecTBeHHas peakiust Ha kuciopos. 21. KauecTBeHHast peakiusi Ha YIJIIEKUCIIbIN ra3. 22.
KauecTBeHHas peakiyis Ha U3BECTKOBYIO BOJLY.

JlaGopatopHbie onbiThl. 1. OnucaHue CBOWCTB KUCIOPOAA, YKCYCHOM KHCIIOTBI, QJIFOMUHMA. 2.
CrpoeHre TUITaMEHH CBEYM (CIHPTOBKH, CyxXoro roprodero). 3. HabGmropeHue OpOYHOBCKOTO JBHKCHUS
YaCcTUYEK YEPHOU TYIIU MOA MUKPOCKONOM. 4. M3ydueHne rpaHuTa ¢ IOMOIIBIO YBETMUUTEILHOTO CTEKIIA. 5.
OOHapyXeHue KHUpa B CEMEHaxX IOJACOJHEYHMKA M Iperkoro opexa. 6. OOHapyxeHHe 3(pUpHBIX Macell B
anensCUHOBOM Kopke. 7. OOHapy»)eHue Kpaxmaia 1 Oenka (KJISHKOBUHBI) B MIIEHUYHOM Myke. 8. OOHapyxeHue
YIJIEKUCIIOTO T'a3a B BBIIBIXaEMOM BO3/1yX€ C IOMOIIIBIO U3BECTKOBOM BOBI.

Jomaunmnii 3xcniepumenT. 1. VzrotoBnenue mozeneit Mosekyn u3 miactTwivHa. 2. Jnddysus noHOB
nepMaHraHaTta kanus B Boje.3. M3ydenue ckopoctu muddy3un adposoneit. 4. [luddys3us caxapa B Boje. S.
OMnBITHI ¢ MyCTON 3aKPHITON MJIACTHKOBOW OYyThUIKOM. 6. KomruecTBeHHOE OmpesieneHre coiep kaHus BOJIbI B
CBeXel 3ereHu. 7. B3aumozencTBiue ackopOMHOBOIM KHUCIIOTHI ¢ HozioM. 8. M3ydeHne cocTaBarnoiMBUTaAMUHOB 13
JomarHel anteukd. 9- OOHapykeHHe KpaxMaia B POYKTax MATAHUSL.

IIpakTuyeckas padora 1. 3HakoMcTBO ¢ 1abopaTopHbIM 00opyaoBanuem. [IpaBumna 6e3omacHOCTH
npu paboTe B XUMHYECKOM KabuHeTe (J1abopaTopun).

IIpakTnyeckas padora 2. HaGmozaeHue 3a ropsiieit ceedoit. Y crpoiictBo criuproBku. [IpaBuia paboTel
C HarpeBaTeNbHBIMHU MTPUOOpAMHU.

Tema 2.
MartemMaTudeckue pacuyerbl B XuMHUu (9 4)

Omuocumenvhvle amoMHAs U MONEKYIApHAs maccel. [loHATHE 00 OTHOCHUTENBbHBIX aTOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOAOPOAHOW enuHMIbL. OrpeereHue OTHOCHTENLHONM aTOMHOM MacChl
XMMUYECKHX JJIEMEHTOB TO TMepuoauueckoi Tabnume. Haxoxnenue mno ¢Gopmyne BemiecTsa
OTHOCUTENIbHOM MOJIEKYJISIPHOM Macchl Kak CyMMbl OTHOCHUTEIBHBIX ATOMHBIX MAacC COCTABJISIOIINX
BEIIIECTBO XUMHUYECKUX DJIEMEHTOB.

Maccosas dona xumuueckozeo nemenma 6 clodcHom eewgecmee. 1oHsATHE 0 MaccoBod jone -(W)
XMMHUYECKOTO JIEMEHTa B CIIOKHOM BEILECTBE M eepacuer mo ¢opmyie BemiecTBa. Haxoxaenue ¢Gopmyiibl
BEILIECTBA 10 3HAYEHHSIM MACCOBBIX JI0JIEH 00pa3yIOIIMX €ro IEMEHTOB ([T 2-4acoBOT0 M3YYEeHHUs Kypca).

Yucmuie sewgecmsa u cmecu. Tlonsitue o yuctoM BemectBe U cMecH. CmecH ra3oo0pasHble (BO3IYX,
MIPUPOJIHBIN Ta3), )KUaKKe (HedTh) U TBep/bIe (TOPHBIE MOPO/Ibl, KYIMHAPHBIE CMECH, CHHTETUYECKHE MOIOIIHE
cpencrtsa). CMecr TOMOT€HHBIE U T€TEPOTrE€HHBIE.

Obvemnas donst komnonenma 2azosoui cmecu. lonsTre 00 0ObeMHON o€ (1) KOMIIOHEHTa Ta30BOM
cmecu. CocTaB BO3/1yXa M IPUPOAHOTro ra3a. Pacuer o0beMa KOMIIOHEHTa ra30BOM CMECH T10 €0 00bEeMHOM J1071e,
1 HA00OPOT.

Maccosaa oons eewecmea 6 pacmeope. Ilonstue o maccoBoii none (W) BemiecTBa B pacTBOpE.
PactBopuTens M pacTBOpeHHOE BeLIECTBO. Pacuer mMacchl pacTBOPEHHOTO BEIECTBA MO Macce pacTBOpa U
MacCOBOM J10JI€ paCTBOPEHHOI'O BEIIECTBA U APYTUE PACUETHI C UCIIOIB30BAHUEM 3TUX IOHATHH.



Maccosas dons npumecetl. TloHsTHE O YHCTOM BellecTBe U npuMecH. Maccosas noins (W) npumecu
B oOpaslie ucxoaHoro BemiectBa. OCHOBHOE BellecTBO. PacyeT Macchl OCHOBHOIO BEIIECTBA IO Macce
BEIIECTBA, COJEPIKAILEIO OINPEACICHHYI0 MAacCOBYK JOJII0 TNPUMECEH, M Jpyrue pacuerbl C
UCIIOJIb30BaHUEM ATUX MOHATUH.

JMemoncrpanmu. 1. Munepainsl kynput 1 TeHopuTt. 2. Oxeun prytu(1l). 3. Komiekun paznnysbix
BUJIOB MpaMopa U U3AeNuil (Wn WwutocTpauii usaenuit) u3 Hero. 4. CMech peuHOro U caxapHOro necka
u ux pasnenenue. 5. Komrekums «Hedtsr m HedrenmpomykTer». 6. Kommekius OBITOBBIX cMeceit
(KyTMHApHBIE CMECH, CHMHTETHYECKHE MOIOIIUE CpEACTBA, IIAMIyHW, HANMUTKA M 1p.). 7. Jmarpamma
00BEMHOT0 CocTaBa Bo3ayxa, 8. Jlmarpamma o0bEMHOr0 cocTaBa MPHPOAHOro Tasza. 9- Ilpurorosnenue
pacTBOpa C 3aJlaHHBIMH MAacCOW M MacCOBOM J10yieil pacTBopeHHOro BemiecTBa. 10. OOpasibl BEMECTB U
MaTepHaJIoB, COAEPKAIIMX ONPEIEICHHYIO 100 IPUMECEH.

Jomamnuii 3xcnepumenT. 1. M3ydenue cocraBa OBITOBBIX KYJWHAPHBIX M XO3SMCTBEHHBIX
cmecedl o atukeTkaM. 2. IIpuroromieHue pacTBOpa COJIM, PacyeT MacCOBOM J0JM PacTBOPEHHOTO
BEIIECTBA U OMNBITHI C MOJY4YEHHBIM pacTBOpoM. 3- M3ydeHue cocraBa HEKOTOPHIX OBITOBBIX U
(dbapmaneBTUUECKUX MpernapaToB, COACPKAIINX OMPEICICHHYIO JIOJI0 TPUMECEH, 10 UX ITUKETKAM.

IIpakTuyeckass padora 3- IlpurotoBieHue pacTBOpa C 3aJaHHOM MAacCOBOW JoJieH
PacTBOPEHHOI'O BELIECTBA.

Tema 3.

SiBaenusi, npoucxoasmuec Bemecrsamu (11 9)

Paszoenenue cmeceu. llonatne o pasneneHun cmeced M O4yUCTKe BemlecTB. Hekoropsie
pocTeiIe crnocoObl pa3AeNieHusl CMeceil: MpocenBaHue, pa3elieHue CMeceil MarHUTOM, OTCTauBaHHUe,
JeKaHTalus, IeHTPU(PYTrUpOBaHKE, Pa3/IeTICHUE C IIOMOIIBIO JIETUTEIbHON BOPOHKH.

Qunbmposanue. PUIbTpOBaHUE B Ta00opaTOpuu, OBITY M Ha Tpou3BoicTBe. DUIBTpAT.

Aocopoyus. Tlonsitue 00 amcopo1uu u aacopOoeHTax. AKTHBUPOBAHHBIN YToJib KaK BaKHEU UM
agcopOeHT, ero MCMoJb30BaHUE BOBITY, Ha MPOU3BOJACTBE M B BOCHHOM Jeiie. YCTpOMCTBO
pOTUBOTA3A.

Jucmunnayus, xpucmaniuzayusi u evinapueanue. JUCTUIIALMS KaK MPOLECC BBIACICHUS
BEILIECTBA U3 KUJAKOU cMecH. JlucTUimupoBanHasl Boja U o0nactu ee npumeHenus. [leperonka Hedru.
Hedrenpoaykrsl. dpakiroHHass meperoHka *XUAKOTO Bo3Ayxa. Kpucramnuzanus W BBIIapUBAHHE B
nabopaTopuu (KpUCTaIIU3aToOPpbl U papdOopoBbIE YALIKHU JIJIs BhIIApUBAHUS) U PUPOJIE.

Xumuyecxue peaxyuu. IIoHATHE 0 XUMUYECKONW pEaKIUU KaK MPOLECCE NPEBPAILEHUS OJHUX
BEIIECTB B Jpyrue. Y ClOBUs TEUEHUS U NMPEKPAIIEHUS] XUMUYECKUX peaKIIuil.

Ilpuznaku xumuuecxkux peaxkyuu. VI3MeHEHUE IBETa, BBINAJECHUE OCaJKa, PacTBOPEHUE
ocajKa, BIJIeJIEHUE ra3a.

Jemoncrpanuu. 1. IlpocenBanue cmecu MykH M caxapHoro mnecka. 2. Paznenenue cmecu
MOPOIIKOB CEphI U kee3a. 3. Pa3nenenne cMecu MOPOIIKOB cephl U necka. 4. Paznenenue cMecu BOIbI
U pacCTUTEIBHOTO Macjia ¢ TIOMOIIbI0 JeNIuTeabHOH BopoHkH. 5. IlentpudyrupoBanue. 6.
OunpTpoBanue. 7. PecnupaTopHble Macku U MapjeBble NOBA3KU. 8. AICOpOUHMOHHBIE CBOMCTBA
aKTUBUPOBAHHOTO yrid. 9. Cunukareinb U ero NpuMeHeHHe B OBITY U JEerkoid mpomsinuieHHOCTH. 10.
[TpotuBoras u ero ycrpoictso. 11. [lonyuenune AUCTUIIMPOBAHHOM BOJIBI C TOMOIIIBIO Ta0OpaTOPHOU
YCTAHOBKH U1 meperoHku xkuakocteit. 12. Konneknusa «Hedts u HedTenponykTe». 13. Paznenenue
CMeCH TepMaHraHaTa W JuXpoMaTa Kalus crmocoOoM Kpucrtamnuzanuu. 14. B3aumopeiicTBue
IOPOIIKOB JKeje3a U cephl NpU HarpeBanuu. 15. IlomydyeHue yriekuciaoro rasa B3auMOJEHCTBUEM
MpaMmopa ¢ KHCJIOTON W OOHapy»XeHHEe €ro C MOMOIIbI0 W3BECTKOBOW BOAbI. 16. KaramuTuueckoe
pa3ioKeHue nepokcuaa Bogopoja (kKarajlu3aTop — JUOKcHA MapraHua). 17. @epmeHTaTUBHOE
pa3nokKEeHUE NEepPOKCHIIa BOJAOPOJa C MOMOIIbIO KaTaa as3bl. 18. KUCITOTHBIM OTHETYIIUTENb, €ro
YCTPOMCTBO M HpUHUMN JAeicTBua. 19. Peakums HeWTpanmu3aluu OKpameHHOro (eHoIPTaIenHOM
pacTtBopa menoun kuciaotou. 20. B3auMoeiicTBue pacTBOpOB MepMaHraHata M Juxpomara Kajaus C
pactBopoMm cyibputra Hatpus. 21. Ilomyuenme ocanka ruapokcuna menu (I1) wnmm runpoxcuma
xkene3a(lll) peaknueir oomena. 22. PacTBOpeHUE MOIYyUYEHHBIX OCAJKOB THAPOKCUIOB METAJIOB B



kuciore. 23. IlomydeHue YIJIEKHUCIOro ra3a B3aMMOJCHCTBHEM pacTBOopa kapOoHaTa HATpus C
KHCJIOTOM.

Jlabopatopubie omnbIThl. 1. H3roroBnenue ¢unbrpa u3 (GUIBTPOBAIBHOW Oymaru uiu
OymaxkHoi canderku. 2. I3ydyeHne ycTpolcCTBa 3aKUTAJIKH U €€ TJIaMEHH.

Jomamnuii 3xkcnepument. 1. Pasnenenue cmecu Cyxoro MOJOKa M PEYHOTO Mecka. 2.
N3rotoBnenune mapieBoil MOBSA3KM KakK CpEACTBAa WHIAWMBHAYAJbHOW 3alIUTHl B IMEPUOJ SIUIEMHHU
rpunma. 3. OTcTanBaHUE B3BECH MOPOIIIKA JJISI YACTKH MTOCY/IbI B BOJIC U €€ AeKaHTanus. 4. AncopOmus
AKTUBUPOBAHHBIM yriieM KpacsIIUX BEHIECTB MENCHU-KOJbI. 5. AncopOuust KyKypy3HbIMH HallOUuKaMu
nmapoB maxyuux BemecTB. 6. M3yueHue cocrtaBa ¥ MPUMEHEHHUS CUHTETUYECKHX MOIOIIUX CPEJICTB,
COJIEPIKAILUX HH3UMBI. 7. PaznokeHue cMecu MUThEBOM COAbl U CaxXapHOW MyJpbl IIPU HATPEBAHHU. 8.
PactBopenue B Boae tadnerku acnupuna YIICA. 9. IlpurotoBiieHre U3BECTKOBOW BOBI U OIBITHI C HEH.
10. BzaumoaeiicTBue pacTBOpa MepMaHraHaTa KaJus ¢ aCKOPOMHOBOW KHCIOTOM.

IpakTnyeckas pa6ora 4 (oMaIIHUI SKCIIEPUMEHT). BhIpanuBanue KpUCTAIIIOB COJIH.

IIpakTn4yeckas padora S. OuucTka NOBapeHHOU COJIH.

[IpakTuueckas padora 6 (qoManiHuii SKkcriepuMenT). Koppo3us meTasios.

Tema 4.

Pacckaspl mo xumuu (349)

Yuenuueckasn kongepenyus «Boioarowuecs pycckue yuenvie-xumukuy. JKXu3Hb U TESITEITLHOCTh
M. B. Jlomonocosa, JI. 1. MenneneeBa, A. M. bytneposa.

Koukypc coobwenuti yuawuxcs «Moe nobumoe sewgecmesoy. OTKpBITHE, TIOJYICHUE U 3HAUCHHE
BBHIOpAHHBIX yUallUMHUCS BEIIECTB.

Konxypc yuenuueckux npoekmos. ccnenoBanusi B 00J1aCTH XUMUYECKUX peakIuii: poTocunTes,
TOpEHUE U MEIJIEHHOE OKUCIEHHE, KOPPO3HS METAJIOB U CITOCOOBI 3alIUTHI OT Hee, IPYTHe PeaKInH,
BBIOpaHHBIE YUAIIUMUCH.

YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHUME KYPCA
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

1.0.C.I'abpuensn.  Ilporpamma  BBOJHOTO  Kypca XuUMUM 7  KJjacc.
[IponeneBTrueckuii kypc -M.: [Ipoda, 2014,

2.0.C.I'abpuensH, I'.A.Illunapega. Meroauueckoe nocooue K
npornenesTuaeckoMmy kypcy O.C.I'abpuensna, N.I'.OctpoymoBa, A.K.AxneOnanna
«Xumus. Beognsiit kypce.7 kinace»- M., [poda, 2010.

3.0.C.I'abpuensn, W.I.OctpoymoB, A.K. AxneOunuH. «Xumus. BBoanbIid
Kypc.7xnace».- M., Jlpoda, 2017.

4.0.CTabpuensa, ['.A.lllumapeBa  Pabowas Tetpaap 7 KI. K Yy4eOHHKY
O.C.I'abpuensina «Xumusi. BBoansiii kypc. 7 kinace»-M., [poda, 2017.
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