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PABOYAS TPOT'PAMMA 110 XUMHH 10 KITIACC 110 ®@T'OC
(x yueonuky O.C. I'a6pueasina H. I'. Ocrpoymoa, C. A. CiaakoBa)

IosicHuTeILHAS 3aNIMCKA
Pabowas mporpamma cpenHero o0Omero oOpa3oBaHMs MO0 XMMHH COCTaBJeHa Ha OCHOBe DelepanbHOTO TOCyIapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa
oOuiero oOpazoBanus. B Hell Takke ydUTHIBAIOTCS OCHOBHBIE MJIeU U mosioxkeHus [IporpamMmsl pa3BuTus U (OpPMUPOBAHUS YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI
JUTsl cpeiHero (MOJTHOT0) 001Iero 00pa3oBaHus.

B paboueii mporpamme nmperycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHUJIOB JESTEIBHOCTH O00ydaeMbIX, MPEJCTaBICHHBIX B MporpamMmax Juisi HadyajabHOro
o0miero 1 oCHOBHOTO oOmiero o6pazoBanus. CojepkaHue HACTOAMIEH pabodeill mpoTrpaMMBbl UMEET OCOOEHHOCTH, OO0YCIOBIEHHBIC, BO-TIEPBBIX, MPEAMETHBIM
COJACPIKAHHUEM U, BO-BTOPBIX, IICUXOJOTHUICCKUMHU BO3PACTHBIMU 0COOEHHOCTSIMH O6y‘-IaeMI)IX.

[Ipy u3yyeHHM XUMHUHU BEAYILYIO POJIb MrpaeT Mo3HaBaTeNbHAs NEeSATeNbHOCTb. OCHOBHBIE BU/bI y4eOHOHN AEATEIbHOCTH OOYyYalOIIMXCS Ha YpOBHE
y4eOHBIX JCWCTBUI BKIIOYAIOT YMEHHUE XapaKTepHU30BaTh, OOBSICHITH, KIaCCH(DUIIUPOBATh, BIAJAETh METOJIaMU HAYYHOTO TIO3HAHUS, TMOJHO M TOYHO BBIPAXKAThH
CBOM MBICJIH, apTYMEHTUPOBATh CBOIO TOUKY 3pEHHsI, padOTaTh B TPYIIIIE, MPEICTABIATH U COOOIIATh XUMHUYECKYI0 HH(POPMAIIHIO B YCTHOW U MUCbMEHHON opMax
u JIp.

Omna w3 3amau oOydyeHHs B CpeIHEH IIKOJIE — TOATOTOBKA OOYYaloONIMXCsl K OCO3HAaHHOMY UM OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO U
npogeccuoHanpHoro mytd. OOy4aromuecs: JOJDKHBI HAyYHThCS CaMOCTOSATENBHO CTaBUTh NENMU M ONPENeNsATh NYTH WX JOCTHKCHHS, HCIIOJIb30BATh
pUOOPETEHHBIN B IIKOJIC OIIBIT JACATEIBHOCTH B PEalIbHOM )KU3HH, 32 paMKaMH y4eOHOTO Tpoliecca.

CornacHo 00pa30BaTeIbHOMY CTaH/IAPTY, TJIABHBIC el CPeOHe20 00uyezo 00pa308anus COCTOST B:

1) dopmupoBaHUH IETOCTHOTO NPEICTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETCHHBIX 3HAHHSX, YMEHHSX U COCO0aX JSSITEIIbHOCTH;
2) npuOOpETeHHH ONbITA PA3HOOOPA3HOM NEATEIBHOCTH, ONbITA TO3HAHUS U CAMOIIO3HAHHSL;
3) TOArOTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BBIOOpA MHANBUIYAIBEHOW 00pa30BaTeIbHON MM PO(ECCHOHANBHON TPACKTOPHH.

Boub1ioii BKIaq B JOCTHIKEHUE ITUX TeTIeH CpeiHero o0IIero oopa3oBaHus BHOCHT U3yUeHUe XUMUU, KOTOPOE MTPU3BAHO 0fecneuums.

1) (I)OpMI/IpOBaHI/IC CHCTEMBI XUMHYECKHUX 3HAHMI KaK KOMIIOHEHTa CCTCCTBCHHO-HaquOﬁ KapTUHBI MHUPA;



2)

3)

4)
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pa3BUTHE JTHYHOCTH OOYUYAIONINXCS, WX HMHTEIEKTYyaJbHOC M HPABCTBEHHOE COBEPIICHCTBOBAaHME, ()OPMUPOBAHUE Y HUX DKOJIOTHMUECKH IEIeCO00pa3HOrO

MIOBE/ICHUSA B OBITY U TPYAOBOM AEATEIbHOCTH;

BBIPAOOTKY Yy OOy4aromuxcsi MOHMMAaHUsI OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHH XUMHH, a Takke (OpPMHUpPOBAHHE Yy HUX OTHOIIECHUS K XUMHUH KaK K

BO3MOXHOU 007acTH OyayIIeH MPakTHIECKOU NeATEIIbHOCTH;

dhopmupoBaHre yMEHHUs 0€30MMaCHOTO 00OpaIleHUs C BEIECTBAMH, UCTIOIb3YEMBbIMHU B TIOBCEAHEBHOM JKH3HU.

l[ejmmu uzyuenusi xumuu 6 cpedneﬁ WIKOJ1e ABNIAIOMCA .

1)

2)

3)

CbOpMI/IpOBaHI/Ie Yy ydJamuxcsa YMCHHS BUJACTH U ITOHUMAThb HEHHOCThH 06p330BaHI/I$I, 3HAYUMOCTh XUMHNYCCKOT'O 3HAHUA AJIA KaXXA0TI'0 Y€JI0OBCKa, HE3aBUCHUMO OT
€ro HpO(b@CCHOHﬂIIBHOfI ACATCIIBHOCTH, YMCHUA pa3indyaThb CbaKTI)I U OLCHKH, CpaBHUBATh OLICHOYHBLIC BBIBOJbI, BUJCTE UX CBA3b C KPUTCPHUAMU OLCHOK U

CBSI3b KPUTEPHUEB C OMPEICIEHHON CHCTEMOM IEHHOCTEH, (hOpMYyIUpPOBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

(dbopMHpOBaHHE Yy yYaIIMXCS LIEJTOCTHOTO MPEICTaBICHHUS] O MUPE UM POJIU XMMUU B CO3/IaHUU COBPEMEHHOH €CTeCTBEHHO-HAay4YHON KapTHHBI MUpa; yMEHUs
OOBSCHATh OOBEKTHI U TPOIECCH OKPYXKAIOIICH NEHCTBUTEIBHOCTH — IPHUPOJAHON, COIMAIBHON, KYJIbTYPHOU, TEXHUUECKOU CPENbl, UCIIOIb3Ys ISl 3TOTO

XUMHWYCCKHE 3HAHUA,

an06peTeHHe O6y‘IaIOHII/IMI/IC$I OIIbITa p33H006p33HOI7I ACATCIBHOCTH, OIIbITa IIO3HAHMA MW CaMOIIO3HAHHA, KIHOYCBBIX HABBIKOB (KJ'II-O‘IGBBIX
KOMHGTCHTHOCTGI‘;I), HMCIOIUX YHUBCPCAJIBbHOC 3HAYCHUE NJIA PA3JIMYHBIX BUAOB ACATCIIBHOCTH, — HABBIKOB PCIICHUSA HpO6J'ICM, IIPpUHATHA pemeHHfI, IIOHCKaA,
aHaJIi3a " O6pa6OTKI/I I/IH(I)OpMaI_II/II/I, KOMMYHUKAaTUBHBIX HABBIKOB, HABLIKOB HSMepeHHﬁ, HaBBIKOB COTPYAHUYCCTBA, HABLIKOB 0e30macHoOro 06paIJ_ICHI/I${ C

BCIICCTBAMHU B HOBCCHHCBHOﬁ KHN3HU.

MeTtoanyeckue 0COOEHHOCTH Kypca
Coneprkanue Kypca peaimzyercs u3 pacuéra | 4 B HeJle/t0. ITOT JIMMUT BPEMEHH U 00YCIIaBIMBACT PsIJl METOJANYECKUX OCOOCHHOCTEH Kypca.

Tak xak HU3YUYCHHUC XMMHU HA 0a30BOM YPOBHC HC CTABUT LCIIBIO IMOATOTOBUTL BBIITYCKHUKA CpG,Z[HGfI HIKOJIBI K Caa4e ET'D mo XUMHHU, TO B [IOCTPOCHUU

KypCa BMCCTO XEMHUOUCHTPHUYCCKOI'0 MOAXOda (KOF,Z[a B HOCHTPEC MCTOIANKU O6y‘leHI/I${ CTOHUT XI/IMI/IH) HCIIOJb30BaH anmponouenmpuqecmu?nm)xm) (KOFI[a

O6yLICHI/IC XUMHUHU CTPOUTCA, B IICPBYIO OUCPCIb, HAa OCHOBC yqéTa HHTCPCCOB, CKIIOHHOCTEH M 0COOECHHOCTEH yqamnxcsl).
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Craryc Henmpo(pHUILHON JUCIHUILIMHBI 00pEeKaeT XMMHIO B TYMAaHUTAPHBIX, (PU3UKO-MATEMaTHYECKUX KJaccax U IIKOJIaX Ha OYSHb HU3KYIO MOTHBAIHIO €€
u3ydeHus Juisl OOJIbHIMHCTBA ydamuxcs. IIoBbIIEHME MX HMHTEpeca K XUMHUHM YCHIMBACTCA MPUKIAAOHLIM XAPAKMEPOM COIECPKATEIBHOM U IpolecCyaabHON
CTOPOH B IIpeJyiaraeMomM Kypce (T. €. «XUMHUS U Ku3Hb»). Tak, HanpuMep, Npy U3y4eHUU MOJUMEPHBIX MAaTEPUATIOB B Kypce OpraHM4ecKoid XUMHUH (OPMUPYETCS
YMEHHE YUTaTh 3TUKETKH TPUKOTAXKHBIX U3JEJINHN C LI€IbI0 IPABIWIIBHOTO YXOJa 38 HUMH (YMCTKA, CTUPKA, CYIIKA, YTIOKKA).

B y4eOHBIX KHUTaxX U3MEHEH U A3bIK nOOAYU y4eOH020 mamepuana: OH B OONbLIEH Mepe MOBECTBOBATEIbHBIN, CBSA3aHHBIA C XYIO0XKECTBEHHBIMHU,
JUTEPaTypHBIMU MIPOU3BEACHUAMH, HICTOPUUECKUMU (haKTaMU.

B kimaccax M mkoslax IyMaHMTapHOro Hpoduiisi ydeOHOe coJepKaHHMe Kypca HpEeArnojaraeT YCHJIEHHE T'yMaHUTapu3aluuu B OOy4eHHH XMMHH Yepes
UCIO0JIb30BaHNE TPUEMOB, METOJOB U CPEICTB, XapaKTEPHBIX A T'YMaHUTApHbIX AUCUMIUIMH. Tak, B HIKOJAaX M KjaccaXx C YIUIYOJEHHBIM H3y4deHHUEM
MHOCTPAHHOTO sI3bIKa XOpOoHINi 3pPeKT AaéT yTeHrne XUMHUYECKOTO MaTepuaia Ha MHOCTPAHHOM SI3bIKE. YUMTEI0 HeoOXOIUMO MOoA00paTh COOTBETCTBYIOIIUIMA
MporpaMMe Mo XMMUU MaTepuall Ha HHOCTPAaHHOM si3bike. Ecim moabop Takoro Marepualna OCyIECTBUTh JOCTaTOYHO TPYAHO, OCOOEHHO B YCJIOBHSX CEJIbCKON
IIKOJIbI WJIM IIKOJIBI HEOOJIBIIOrO HACEIEHHOIO MyHKTa, TO MOKHO BOCIIOJIb30BAaThCS BO3MOXHOCTAMU MeCTHOM Ombnmuotexu uin MHTepHera. byner mose3nbM
IIPUBJIEYB K paboTe Mo NMoAOOPY XUMUYECKOTO MaTepraa Ha MHOCTPAHHOM S3bIKE M CAMUX YJaI[UXCS.

Taxoke B A3BIKOBBIX IIKOJaX OOJIBIIOE 3HAUEHHE Ul YCUJIEHUS MOTHMBALMU K U3YYEHUIO XMMUYECKOIO MaTephaja MMEeT MCIOJIb30BaHHE MEXIIPEIMETHBIX
CBSI3eH XMMMM C MHOCTPaHHBIM s3bIKOM. Tak, Hampumep, 3pGEKTUBHO NPUMEHEHUE 3aJaHUN A OTpabOTKH y4eOHOro coAepKaHMs Kypca Ha yCTaHOBJICHHE
aHIJI0SA3bIYHON STUMOJIOTUH XUMUYECKUX TEPMUHOB (HaIlpUMep, CUMBOJIbHbIE 0003HAaU€HHUsI OTHOCUTENbHBIX AaTOMHOIN M MOJIEKYJIsIpHOM Macc Ar 1 Maipoucxonsat
ot aHrJ. relative) wmm ux sBousonuy (Harpumep, rped. «kamanusz» — aHri. catalize — pyc. kamanu3). C GOIbIIMM yIOBOJIBCTBUEM yJaIIUECs IIKOJ U KIIACCOB C
yrIyONEHHBIM HM3y4E€HHMEM HWHOCTPAHHOIO sI3bIKAa HAXOAAT M IPEACTaBIAIOT HMHGOPMALMI0 O pOJIM YUYEHBIX-XMMHMKOB WJIM O PAa3BUTHHM XUMHUYECKOH
IPOMBIIIICHHOCTH B CTpaHaX M3y4aeMOTro sI3blKa, KOTJa TOTOBAT COOOLIEHHS M MpPe3eHTAUUH M0 3aJaHusM pyOpuku «lcrnosnb3yiiTe NOMOIHUTENbHYIO
MHGOPMALIMIO U BBIPA3UTE MHEHUE.

B rymaHuTapHbBIX IIKOJAaX IUAAKTUYECKH OINPaBIAHO HCIOJIb30BAHUE CHMBOJIMKH, NPHUHATOM B PYCCKOM s3bIKe JUIsl 00O3HAueHMsI 4acTeil cioBa, NpH
(bopmMupoBaHUN 000OIIEHHBIX 3HAHUH 110 XMMUYECKOH HOMEHKIAaType. ITOT NpUEM HMCII0JIb30BaH B yueOHbIX kHUrax 10—11 kmaccos.

Hanpumep, B opraHn4eckoil XMMUU CHMBOJIMKA PYCCKOTO sA3bIKa rmomoraet gpopmupoBanuto HomeHkaarypel MFOITAK. Tak, o6umii cnoco6 o6pa3zoBanus

Ha3BaHUU MNPpEACIIbHBIX OJJHOATOMHBIX CITUPTOB U IPCACIBbHBIX OTHOOCHOBHBIX Kap6OHOBLIX KHCJIOT MOXET OBIThH OTpa)KéH CJICAYHOIIUMU 3alTUCAMU:



AJkaH-0J1 (METaHOJI, ATAHOJI, MPOMAHO-1);

AnkaH-0B-a  KHCJIOTJ (MeraHOBasi, STAHOBAs U T. 11.).

B mporneccyanbHOM OTHOWIEHHH B KJIACCaxX T'yMaHUTApHOTO MPOQWIIsL, B KOTOPHIX 0Oy4aercsi OOJNBIIMHCTBO JIETEH C SPKUM OOpa3sHBIM BHIECHHEM MUDA,
CKJIOHHBIX K OMOIIMOHAJLHBIM TTePS)KUBAHUAM, 3HAUUTEIBHBIN d(P(EKT TOCTUTACTCS PU UCTIONB30BAHUY NpUéMa anumayuu, T. €. HaIeJICHUSI 00BEKTOB HEKUBOTO
XUMHMUYECKOTO MHpa (3JIEMEHTOB, BELIECTB, MAaTEpUAJIOB, peaKkluil) XapaKTepHbIMH 4YepTaMH U NpU3HAKaMHU KUBOTO, UX «odyeloBeunBaHue». OOmuil cnocod
JOCTHKEHUS ITON LIETN OTpakaeTcs B 0000UIEHHOM Ha3BaHUM OTIENIbHBIX 33JaHUN Kypca, B KOTOPBIX HEOOXOIMMO PacKpBITh Xy/10KECTBEHHBIN 00pa3 BellecTBa
wim niporecca. Cienyer Mo9epKHyTh, 4TO YYaIlIUecs ¢ YAOBOJILCTBUEM IHUITYT HEOOIBIINE TUTEPATYPHBIC MPOU3BEACHHS (ICCe, CHHKBEWHBI) TAKOTO TIaHA, TEM
cCaMbIM COBEpPLIECHCTBYS CBOIO JIUTEPATYPHYIO MUCbMEHHYIO peUb U yCBauBasi HEOOX0AMMOE XUMUYECKOE COAEpKAHHE.

B kmaccax ¢u3nko-mMareMaTH4ecKoro mpo¢uiisi, OYeBHJIHO, COJEpKaTelbHAas W MpoIlleccyalibHas CTOPOHBI OOYYEHMsS] XUMHH JIOJDKHBI OBITH HECKOJBKO
HNHBIMMU.

Ecmu B wacTu CBSI3M XMMHHU C J)KM3HBIO OHH COBMAJAIOT ¢ €€ MpenojaBaHHEeM B KiaccaX T'yMaHHUTapHOTO MpOQHis, TO B 0TOOpe Yy4eOHOro Marepuana u
METOIMKE KypC MPEAINoJIaraeT UCTIOIb30BaHie Ipyroil tuaakTuku. HekoTopbie TeMbl, 0COOCHHO CBsi3aHHBIC ¢ (PU3UKOH (CTpOCHHE aToMa M BEIIECTBa, HEKOTOPHIC
acmeKThl (M3MYECKON M KOJUIOMJIHOW XWMHH, Ta30BbI€ 3aKOHBI), 3(pQeKTHBHEE M3ydaTh Ha OCHOBE aKTHUBHBIX (opM oOydeHus (Oeceapl, TUCTyTa, SIEMEHTOB
YPOKOB-KOH(EPEHIHI{), YTO TO3BOJIIET 3HAYUTEIHHO YBEIUYUTH OJKO CAMOCTOSITEIBHOW pPa0OThI ydyamuxcs. Takoil moaxoa MaéT BO3MOXKHOCTh HIHMPOKO
UCIIOJIb30BaTh MEKIIPEIMETHBIC CBS3U M JOPMUPOBATH CMHYIO €CTECTBCHHO-HAYYHYIO KAPTHHY MHUpA.

B kypce u3MeHeHa U TUIaKTUYECKAs POIb XUMUYECKO20 IKCHEPUMEHMA U PACUEMHBIX 3A0ay NO (opmynam u ypagHeHUAM.

Xumusi — 0co0ast yueOHas IUCIUILIMHA, B KOTOPOH HAPSAY C TCOPECTUYCCKHUMHU 3HAHUSMHU (OPMHUPYIOTCS TAKXKE IKCIICPUMEHTAIbHBIC  PACUETHBIC YMCHUS U
HaBbIKK. HO MMEHHO HA XMMHUYECKHIA SKCIIEPUMEHT U PellIeHHE PacuETHBIX 3aa4 KaTacTpo(UUIecKn He XBATUT BPEMEHH, OTIYIIEHHOTO Ha Y4eOHBIi mpoliecc Ha
0a3oBoM ypoBHe. [lo3ToOMy B Kypce MpeaycMOTPEH 00s3aTelIbHbIN JEMOHCTPAIIMOHHBIN 3KCIIEPUMEHT MPU PACCMOTPEHUH KXKJIOW YKPYIMHEHHOH AUIAKTHUECKO I
enuHuIbl — maparpada. Tak kak 7a00paTOPHBIN YICHUYECKUHN IKCTIEPUMEHT B CHITY Y3KOTO BPEMEHHOTO JIMMUTA MPUOOPETAeT B U3YUEHUHU Kypca ST H30AUYECKUI
XapakTep, TO IMPEAINoaraeTcsl MMPOKOe MPHUBJICYCHUE K BBITIOJHEHUIO JEMOHCTPAIIMOHHOTO SKCIEPUMEHTa YYallluXCsl B KaUeCTBE ACCUCTEHTOB YUHUTENs. ITO
MO3BOJIUT MOJICPKUBATH HA JIOJDKHOM YPOBHE MPAKTUUECKUE YMEHHUS U HABBIKU ydaluxcs, cQOpMUpOBaHHBIE B OCHOBHOM IIKo0Je. HekoTopyto HampsKEHHOCTh B

00€CIIEYECHHOCTH HariiiJHOCTbIO YPOKOB XHMHUHU HOJIZKHBI CHATH 00s13aTeIbHbIC KOJUICKIHUH, MMOATOTOBJICHHBIC K KAXKAOMY YPOKY XHMHU Ha OCHOBC PHCYHKOB-



6

KOJUTaXeH, UMeromuxcs B ydeOHoM mocoduu. M, HakoHeI, 4acTh MpoOJieM XUMHUYECKOTO SKCHEPUMEHTa MOTYT PEHIMTh MHOTOYHMCICHHBIE BUAECOMATEPHUAIbI,
conpoBoxaatomue Kypc. OJHaKO Takhe 3aMEHbl IPUMEHUMBI TOJIBKO B TOM CIIydae, €Cli JUKTYIOTCSI IPaBUJIaMU TEXHUKHM O€30IaCHOCTU WJIM €CIH peajbHbIe
AKCIIEPUMEHTHI TPEOYIOT 3HAUUTEIBbHBIX 3aTPAaT BPEMEHH.

Onu3014eCKOe, a HE CHCTEMHOE BKIIOUEHHE PAacUETHBIX 337a4 MO (opMmysiaM M ypaBHEHHUSM B IPOLECC M3YyYEHUS Kypca IPHUBOJUT K pPa3pbIBy JBYX
B3aMOCBSI3aHHBIX CTOPOH PAaCCMOTPEHUSI XUMHUYECKUX OOBEKTOB (BELIECTB U PEaKlUil) — KauyeCTBEHHOW M KOJIMYECTBEHHOW. Tak Kak Ha ypoKe Ha pelleHue
pacuéTHBIX 3a/1a4 110 XMMUHU BBIIEIUTH BPeMs IpoOIeMaTHUHO, HEOOXOAMMO HCIIOIb30BaTh BCE BOBMOKHOCTH CaMOCTOSITENIbHON pabOThl ydaluxcs, U B MEPBYIO
ouepe/ib MpH MOArOTOBKE JIOMAIIHEro 3a/1aHusi. M0>KHO MCIOJIb30BaTh MPUBEAEHHBIE B B KOHIIE KaX10T0 naparpada nocodus pacué€THble 3ajau, OLIEHUBAsI UX U
KOMMEHTHUPYSI PE3YyJIbTaThl OIIEHOK B Ha4alle KaXJI0TO ypoKa Ha MPOTHKEHHH 3—5 MUHYT. Takasi TEXHOJIOTHS MO3BOJISIET PEHIATh eI OHY MpodiieMy, KOTopast
BO3HUKAET MPH OOyUYEeHNH XMMHU Ha 0a30BOM YPOBHE B YCIOBHSIX BPEMEHHOTO IEHTHOTA, — MpoOIeMy HAaKOTUIEHHUS OIEHOK W 00OCHOBAaHHOCTH BBICTABJICHUS
PYOEXHBIX (ITOJIYTOI0BBIX) U UTOTOBBIX (TOI0BBIX) OLEHOK YYalUMCS.

Ycunenue momusayuu yuawjuxca x uszyuenuro nenpounvnoii xumuu peanuzyemcsa 6 Kypce uepe3 packpvlmue CeéA3U UYUAeMO20 MAMepuana ¢
0yoywieit npogheccuonanbioill 0eamenbHOCMbl0 6bINYCKHUKA CPEeOHell WKObl.
Haunbonpumii ad ekt gaér camocrosTenpbHas padoTa CTapIIEKIACCHUKOB MO PACKPBITHIO 3TOH cBs3u. Kypc mpemycmaTpuBaeT BBIMOIHEHUE YUallld MUCS 3aJaHUN
tuna «lloAroToBHTE paccka3 O TOM, KaK CBSI3aHBl 3HAHWS KOHKPETHOW TEMBI MO XMMHUHU C 00ydeHHMeM B BbIOpaHHOM Bamu BY3e wmnm ¢ Bamelr Oymymieit
npodeccueit»; «HazoBuTe H3BECTHBIE BaM MEXIyHApPOJHBIE BOOPYKEHHBIE KOH(DIUKTBI, KOTOpbIE CBS3aHbI CO CTPEMJICHHEM YCTaHOBUTb KOHTPOJIb Haj
MPUPOJIHBIMU MCTOYHUKAMU YTIIEBOAOPOJ0BY»; «IIpuBeaute nmpumepsl UHTErpanuil SKOHOMHUK Pa3IMYHBIX CTPaH, OCHOBY KOTOPBIX COCTAaBIISIET HUCIOJIb30BAHUE
MIPUPOJIHOTO ra3ay WU MpHU MOATOTOBKE OTBETOB Ha BOIMpPOCH! «Kak MUpOBBIE IIeHbI HAa HE(PTh BIUSAIOT Ha OrOKeT Hamiei ctpanbl? [Ipeanoxkure cBOM BapUaHTHI
YMEHBILIEHUS 3aBUCUMOCTH SKOHOMHKH Poccuu oT kose0aHusi MUPOBBIX IIeH Ha HE(DTh» U T. 1.

B crapmumx kigaccax B KauecTBE OPUEHTUPOBOYHON OCHOBBI 000OIIEHUS BaKHEHIIUX MOHATUH U TEOPHH XUMUU CIYyXKaT ghunocoghckue xkamezopuu,
HampuMep KaTeropusi «OTHOCHUTEIBbHOCTH HMCTUHBI». Tak, B XO0J€ IUCKYCCHUU O KJIAacCH(UKAIUU XUMUYECKUX 3JIEMEHTOB, MPOCTHIX BEIIECTB (METAUIbl U
HEMETAJIJIbl) U COeTMHEHUN (OKCUIBI U TUAPOKCHUIBI) CTAPIICKIACCHUKH YCBAaUBAIOT 0a30BbIe MOHATHS Kypca (CTpOSHHE aToMa U BUIbl XUMHUECKUX CBSI3EU, TUIIBI

KPUCTANTNYECKUX PEMIETOK U (PU3NUECKUE CBOMCTBA BELIECTB, aM(POTEPHOCTH).
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OnuH Yac B HEJEN0, OTBEACHHBIH Ha M3YyUeHHE Kypca, MPEANoiaraeT MUpoOKOe UCIOIb30BAHNUE JAEKYUOHHO-CEMUHAPCKOU hopmbl nposedenus yuednvix
3anAmuil. IT0O MO3BOJSET CTAPIICKIACCHUKAM HE TOJIBKO 3(PQEKTUBHO yCBAaUBATh COJEpPKAHUE Kypca, HO U TOTOBHUT UX K MPOJOJDKCHUIO 00pa30BaHus B BBICIICH

IIKOJIe, TJIe Takas popMma mpeodiamaeT.

OO0masi XxapaKTepuCTHKA Kypca
KonnuectBo 4acoB, 0OTBEIEHHOE HAa U3y4EHNE XUMUU Ha 0A30BOM ypOBHE, U COOTBETCTBHE 00Pa30BaTEIbHOMY CTaHAAPTY ONPEACIIWIN TIIATENbHBIA OTOOD
COJIepKaHus Kypca XUMHH, ITO3BOJISIOIIETO:
® COXPaHMTH JIOCTATOYHO LIEJIOCTHBIM U CUCTEMHBIA KypC XUMUU, KOTOPBIA (GOpMHUPOBAICS Ha MPOTSHKEHUU JECIATKOB JIET KaK B COBETCKOM, TaK U B POCCUNCKOMN
IIKOJIE;

® 0CBOOOJHTH KypC OT M3JIHIIHE TEOPETH3UPOBAHHOTO M CIIOKHOTO MaTepHalia, st OTpabOTKU KOTOPOTO TpedyeTcsi HeMajlo BpEMEHH;

¢ MAaKCHUMaJIbHO COKpPAaTHTh Ty OINUCATENbHYIO YaCTh B COAEPKAHUM Y4€OHOW MUCIUIUIMHBI, KOTOpas MO3BOJIsAET 00ecnednuTh Npo(uIbHbI yPOBEHb OO0YUECHHS

penMeTy;

® BKJIIOYUTH B KypC Marc€puall, CBSI3aHHBIN C HOBCGHHGBHOﬁ KHU3HBIO YCIIOBEKa, C 6yz[yLue171 HpO(beCCI/IOHaJIBHOﬁ ACATCIIBHOCTBIO BBIITYCKHHKA, HAIIPAMYIO HE

CBSI3aHHOU C XUMUEH.

MeTOHOHOFI/I‘IeCKOﬁ OCHOBOI IOCTPOCHUA y‘IG6HOl"O COACPIKAHUA KypCa XUMHUUN IJIA CpG,I[HCﬁ IIKOJIBI 0a30BOr0 YPOBHA ABUJIACh €A UHTCIPUPOBAHHOI0
Kypca,HO HE €CTECTBO3HAHUS, 4 XUMHUU.

CprKTypa npeajiaraeéMoro Kypca pemacTt ABC HpO6J'IeMLI HUHTCIpallvi B O6y‘IeHI/II/I XUMHHU: TI€PBAA — BHYTPUIIPCIMETHasd MHTErpanmsi, BTOpasd —
MEXIIPEeAMETHASA .

BHy’TpI/IHpeI[MCTHaH HUHTCrpanus OonpeacidcT CICAYIONYTO O‘leé,Z[HOCTL HU3YUYCHU PAa3gCsIOB XUMUU: BHAYAJIC U3YJACTCA OPraHUYCCKasa XUMHs, 4 3aTEM —
o6ma;1 xumus. Takoe CTPYKTYPUPOBAHUC O6YCJIOBJ'ICHO TEM, 4YTO O606H.[CHI/Ie COACpKaHusd IMpEeAMETa IMO3BOJISICT HAa 3aBCPIIAIONICM 3Tallc C(I)OpMI/IpOBaTB y
BBIITYCKHUKOB CpCI[HGfI HIKOJIBI MMPEACTABJIICHUEC O XUMHUH KaK O LIEJIOCTHOM HAyKE, TMOKa3aTb CAUHCTBO e€ HOHHTHﬁ, 3aKOHOB H TeOpHﬁ, YHUBCP CAJIBHOCTb U

MNPUMCHUMOCTD UX KaK JJII HCOPT: aHHqCCKOﬁ, TaK 1 JJ1d OpPaHquCKOﬁ XUMUU.
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Me:xnpeaMeTHasi HHTerpanus MO3BOJISET, OMUPASICh HA 3HAHUS IO XUMHH, O0OBEIUHUTE 3HAHUS TI0 (PU3UKE, OMOJIOTHH, Teorpaduu, IKOJIOTUU B €HHOC
MOHUMaHHUE MPUPOBI, T. €. CPOPMHUPOBATH IETOCTHYIO €CTECTBEHHO-HAYUYHYIO KApTHHY OKPYXKAIOIIET0 MUpPA. DTO MO3BOJIUT CTAPUICKIACCHUKAM OCO3HATh, YTO
0e3 3HaHWI 10 XUMHUHU BOCIPUATHE OKPYXKAIOMIET0 MUpa OyAeT HEMOJIHBIM U YIIePOHBIM, a JIOIH, HE TOJYYHBIINE TaKUX 3HAHWUH, MOTYT CTaTh HEOCO3HAHHO
OTNIACHBIMH, TaK KaK XUMHUUYECKH HETPAMOTHOE 0OpallleHre ¢ BEIECTBAMH, MaTeprajaMu U MPOILeCCaMU MPEJCTaBISET yrpo3y VISl JKU3HU.

Kpome 3TuX nByX BeAyHIMX HMHTEIPUPYIOLIUMX HIEH, B Kypce XHMHUU peaqu3yercs em€ oaHa uaes — WIS uHme2payuu XUMU4ecKux 3HAHUU C
SYMAHUMAPHLIMU OUCYUNTUHAMU: UCTOPUEH, JUTEpaTypoil, MUPOBOM XYHAO0KECTBEHHOW KYJIbTYpOW. DTO, B CBOIO OYEpEelb, MO3BOJIIET CPEJICTBAMU YYEOHOTO
IpeaMeTa oKa3aTh poJib XMMHUH U B COLIMATIBHON cepe YeI0BEUECKOM IeATENbHOCTH, T. €. IOJHOCThIO COOTBETCTBOBAThH UAESIM 00pa30BaTEILHOTO CTaHAAPTA.

OcobeHHOCTH coziep)KaHUsT OOy4YeHUST XUMUM B CpeAHEH (TOJHOM) IIKOoJie OOYCIOBICHBI CHEIMUPUKON XMMHH KaK HAyKd M TIOCTABJICHHBIMU IIEIISIMH.
OCHOBHBIMH TIPOOJIEMaMU XUMUU SIBIISTFOTCSI M3y4E€HHUE COCTaBa M CTPOCHHS BEIIECTB, 3aBUCUMOCTH MX CBOWCTB OT CTPOCHHUSI, TIOJYUYCHHUE BEIIECTB C 3aJaHHBIMHU
CBOMCTBAMH, HCCIIEIOBAHNE 3aKOHOMEPHOCTEH XUMHUYECKUX PEaKIUi 1 MyTeH yIpaBiIeHUs UMH B IIEJSIX MOTYyYEHUs BEMIECTB, MaTepHaIOB U SHepruu. [losTomy B
paboueii mporpaMMe 1o XMMHUH HAIILIA OTPAXKEHUE OCHOBHBIE COJIEP)KATEIIbHBIC JIMHUH:

e «BermecTB0O» — 3HAHUS O COCTaBE U CTPOCHHH BEUICCTB, UX @HSH‘IGCKI/IX 1 XUMHWYCCKUX CBOfICTBaX, OHOJIOTHYSCKOM ,Z[GﬁCTBHH;

o «XuMHUeckas pC€aKkuus» — 3HaHUA 00 YCIOBHUAX, B KOTOPBIX MPOABIIAIOTCA XHMHYCCKHEC CBOMCTBaA BC€HOICCTB, crnocobax YIIpaBJICHUA XHUMHWYCCKHUMU

ImpoueccamMu;

L4 «HpI/IMeHeHI/Ie BCIIECTB)» — 3HAHUWA M OIIBIT HpaKTH‘ICCKOﬁ ACATCIIBHOCTU C BEIICCTBAMH, KOTOPEBIC HauoboJiee JacTo IIPUMCHSATCA B HOBCCﬂHeBHOﬁ KH3HU,

IOIHAPOKO MCIIOJB3YHOTCA B IIPOMBIIIIIICHHOCTHU, CEJIBCKOM XO3}II\/'ICTBC, Ha TPAHCIIOPTE;

e (JIBBIK XUMHUM» — CHCTEMa BaXKHEHIINX MOHATUA XUMHHU U TEPMHUHOB, B KOTOPbIX OHH OIHCBIBAKOTCSA, HOMCHKJIATYpa HCOPraHUYCCKUX BCIICCTB, T. €. UX
Ha3BaHUA (B TOM 4YHCJIC U TpI/IBI/IaHBHHe), XHUMHNYCCKUC (bOpMy.]'IBI " YpaBHCHUA, a4 TAKXKC IIpaBHJIa IIEPCBOJIa I/IH(i)OpMaI_II/II/I C €CTCCTBCHHOI'O sA3bIKa Ha A3BIK

XUMUHU ¥ 00paTHO.

MecTto npeamera B y4eOHOM IJIaHe
denepanbHbIil rocyapcTBEHHbIH 00pa30BaTENIbHBINA CTaHIAPT IpelyCMaTpUBACT M3y4YE€HHE Kypca XUMHUHM B CpeIHEH IIKOJe KaK COCTaBHOM YacTH

HpC,Z[MCTHOf/'I obOmacTu ((ECTCCTBCHHO-Hay‘{HLIC MMpECaAMCETBD).
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B 0asucHoMm y4ueOHOM IITaHEe CpeaHeil MKoybl XUMHS BKIOYeHa B paszaen «CopepxkaHue, GOpMHUPYEMOE yJaCTHHKaMH 00pa30BaTEIbHOTO IIPOIECCa».
OOyuarommecs: MOTYT BBIOpATh [T U3YYSHHS WM WHTETPUPOBAHHBINA KypC €CTECTBO3HAHUS, WIIM XUMHIO KaK Ha 0a30BOM, TaK M Ha YriyOJIEHHOM ypOBHE.

PabGouas mporpamma o XuMHUH AJIsI CpeHero oouiero oopa3oBaHus Ha 0a30BOM YPOBHE COCTaBJIEHA M3 pacdyéTa 4acoB, yKa3aHHBIX B 0a3MCHOM y4eOHOM
11aHe oo1eoOpa3oBaTeNbHbIX opranu3anuii: 1 yac B Hepemto (70 yacoB 3a 1Ba rojia 00y4eHus).

JIuuHOCTHBIE, MeTaNpeIMeTHBIE M MPeIMeTHbIE Pe3yJIbTaThl 0CBOEHUSI Kypca
JleATenbHOCTh YUuTeIsl B OOYUYCHMH XMMHHU B CpeIHEH IIKoJie JOJDKHA OBITh HalpaBlieHa Ha JOCTIDKCHHE OOYYalOIIUMHUCS CIETYIOIINUX JUYHOCHIHBIX

pe3ynomamog:.
1) B ICHHOCTHO-OPHEHTAIIMOHHON cepe — o0co3HaHue POCCUHCKOW TpaXAaHCKOM WICHTHYHOCTH, MATPHOTU3MA, YYyBCTBA TOPHOCTH 32 POCCHHICKYIO

XUMUYECKYIO HAYKY;
2) B TPYAOBOI chepe — comosHocmb K OCOZHAHHOMY BBIOODPY MajibHEHIIIEH 00pa30BaTeIbHOM TPACKTOPUHU WM TPYAOBOH ACATEIHLHOCTH;

3) B Mo3HABATEIbHOM (KOTHUTHBHOW, HHTEIUICKTYaIbHO) chepe — ymeHnue ynpaBiisaTh CBOCH MO3HABATEIBHON JCATEIBHOCTBIO, 20MOBHOCHb U CHOCODHOCHb K
0o0pa3oBaHHUIO, B TOM 4YHCJIE CaMOOOpPa30BaHHUIO, HA MPOTSIKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOIICHHE K HEMpPEephIBHOMY OOpa30BaHMIO KaK YCIOBHIO

YCHENTHOM mpo(hecCHOHATBLHON M 00IIECTBEHHOM JIEATEILHOCTH;

4) B chepe cOepexkeHUs 3M0POBbS — npuHsmuUe U peaiuzayusi IEHHOCTEH 3I0pOBOro M 0€30MacHOro 00pasa KU3HH, Henpusimue BPEIHBIX MPHUBbIUCK (KYpEHHS,

y1'IOTp66J'IeHI/IH AJIKOI'OJIsI 1 HapKOTI/IKOB) Ha OCHOBE 3HAHHMI O TOKCHYECKOM U HAapKOTHUYCCKOM ,Z[eﬁCTBHPI BCIICCTB,

Memanpedmemnbmm pesyirbmamamu OCBOCHUSA BbIITYCKHUKAMU cpenHeﬁ IIKOJIbI KYpCa XUMHUH ABJIIFOTCA:
1) UCnojlb306daHue YMGHI/Iﬁ W HAaBBIKOB pa3jIM4YHbIX BHIOB MO3HABATEILHOU ACATCIIbHOCTHU, npumeHerHue OCHOBHBIX MCTOIOB IIO3HAHHA (CI/ICTCMHO'
I/IH(bOpMaI_II/IOHHHﬁ aHaJIu3, Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUEC, IIPOBCIACHHUC OKCIICPUMCHTA, MOICIHUPOBAHUC, HCCICAO0BATCIIbCKAA IICHTGJ'IBHOCTB) A1 U3YyYCHUSA

Pa3JIMIHBIX CTOPOH OKPY)KaI-OH_Ieﬁ HeﬁCTBHTeHBHOCTH;

2) énradenue OCHOBHBIMU HHTCIUICKTYAJIbHBIMU OIICpallusIMU (Q)OpMy.TII/IpOBKa TUnoTe3, aHaJIn3 U CHHTE3, CPABHCHHUC W CHCTCMATHU3aAlW:, 0606H_IeHI/IC 151

KOHKpCTU3alHsl, BBIABICHUC NPUYNHHO-CIICACTBCHHBIX CBsI3€M U MOUCK aHaJIOFOB);
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3) nosuanue 0OBEKTOB OKPYXKAIOIIETO MHUPa OT OOIIETo Yepe3 0COOCHHOE K CIMHUYHOMY,
4) YMeHue BbIABUTI'aTb UACU U OIIPCACIIATE CPCACTBA, HCO6XOI[I/IMI)IG I UX peajin3aluu,
5) ymenue onpenensaTh LEIH U 3a1a4H JICITCIBHOCTH, BRIOMpPATh CPECTBA PeATH3AIMK 1IC]IH ¥ IPUMEHSTh UX Ha MPAKTHKE;

6) ucnonvzosanue Pa3NUYHBIX HUCTOYHUKOB JUIS TOJNYYCHUS XUMHUYECKOW HH(OpMAIMHU, MOHUMAaHHE 3aBUCHMOCTH COJIEpXaHUS W (POPMBI TPEICTABICHUS

nH(popMalnHy OT LieJe KOMMYHUKAIMK U aJjpecaTa;

7) ymeHnue TPOIYKTUBHO OOMIATHCS W B3aWMOJICHCTBOBATh B IMPOIECCE COBMECTHOM JEATEIIBHOCTH, YUHUTHIBATH MO3HMIUU JPYTUX YYACTHHKOB JIEATEIHHOCTH,

a¢hdexTuBHO paspernaTh KOHQIUKTHI;

8) comosnocmb M CIIOCOOHOCTH K CaMOCTOSTENHHOW HH(OPMAIMOHHO-TIO3HABATEIBHOM JeSTEIbHOCTH, BKIIOYas yYMEHHUE OPUCHTHPOBATHCS B PA3IMYHBIX

MCTOYHUKAX UH(POPMAINH, KPUTUUECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO, MTOTY4aeMYIO U3 Pa3IMYHbIX UCTOYHUKOB,;

9) ymenue UCTONB30BATH CPEACTBA MH(MOPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TexHoyoruil (nanee — MKT) B pelieHur KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHM3aI[MOHHBIX 3aj]au C COONII0IEHuEM TPeOOBAHUN APTOHOMUKH, TEXHUKHU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, IPAaBOBBIX U ATHUECKUX HOPM,

HOPM HMH(OPMALIMOHHON OE30MaCHOCTH;

10) gnaoenue SI3bIKOBBIMH cpeacrteaMu, B TOM 4YHUCIC MU A3BIKOM XHMHHU — YMCHHE SCHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pCHHUA, HCIIOJIb30BaTh

AJICKBATHBIC A3BIKOBLIC CPEACTBA, B TOM YHUCJIC U CHMBOJIbHBIC (XHMI/I‘ICCKI/IC 3HaKH, Q)OpMYHLI n ypaBHeHI/IH).

Hpe@memnbmm pe3yiomamamu N3yUCHUA XUMHUU HA 0azoBoM YPOBHEC HA CTYIICHU CPCAHCTO O6H.I€FO O6pa30BaHI/I$I ABJIAKOTCA:

I. B mo3HaBaTenbHOU cepe
1. 3uanue (nonumanue) N3y4CHHBIX MMOHSATHI, 3aKOHOB M TCOPHIA,

2. ymeHue OIUChIBATH JECMOHCTPALIMOHHBIC U CAMOCTOATCIIBHO HpOBeI[éHHLIC OKCIICPUMCHTBI, UCIIOJIB3Ys IJId 3TOTO €CTECTBEHHBIM (pYCCKHﬁ, pO,Z[HOfI) A3bIK U

A3BIK XUMUWU,
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3. YyMmernue KJIaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKHUEC 3JICMCHTBI, IIPOCTBIC W CJIOXHBIC BCHIECCTBA, B TOM YUCIIC U OPraHU4YCCKUC COCAMHCHUSA, XUMUUYCCKHUC PCAKIIUU 110

Pa3HBIM OCHOBAHUSM,;
4. ymeHue XapaKTEpU30BATh U3YUYEHHBIE KJIACChI HEOPraHUYECKUX U OPTaHUYECKUX COEIMHEHUMN, XUMUUECKHUE PEaKIUy;

5. 20mosHOCmMb TPOBOJUTH XUMUYECKHM SKCIIEPUMEHT, HAONI01aTh 3a €ro MpOoTeKaHWeM, (PUKCHUPOBATh PE3yJabTaThl CaMOCTOSITEIBHOTO U JAEMOHCTPUPYEMOTO

AKCIIEPUMEHTA U JIeJIaTh BBIBOJIBL;
6. ymenue popMyTHpPOBATH XUMUYECKUE 3aKOHOMEPHOCTH, IIPOTHO3UPOBATH CBOMCTBA HEM3YYCHHBIX BEIIECTB 110 aHAJIOTUN CO CBOUCTBAMH H3yYCHHBIX,

7. nouck UCTOYHMKOB XMMHUYECKOW MH(OpMaILHY, ToJydeHe Heo0X0AuMOi nHpopManuy, €€ aHaInu3, U3TOTOBJIEHHE XUMUUYECKOTO HH(OPMAIIMOHHOTO POy KTa

" €ro Npe3CcHTalUA;

8. enaodenue 00s3aTeILHBIMU CITPABOYHBIMU MaTepuasiamMu: lleprogudeckoi cuctemMoit xumudeckux 3yeMmenToB J[. 1. MenneneeBa, Tabaunieid pacTBOPUMOCTH,
AIIEKTPOXUMUYECKUM PSIIOM HANPsHKEHUI METAIIOB, PSIIOM 3JIEKTPOOTPULIATEIBHOCTH — JJI XapaKTEPUCTUKHN CTPOECHHSI, COCTaBa U CBOMCTB aTOMOB XMMHUYECKUX

anemeHTOB |—IV nepro10B 1 00pa30BaHHBIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB;

9. ycmanoeienue 3aBUCHMOCTH CBOMCTB U IIPUMECHCHU A Ba)KHEHIITNX OpraHn4eCKux COGI[I/IHGHI/Iﬁ OT UX XUMHUYECKOT'O CTPOCHHUA, B TOM YUCIIC U O6YCJ'IOBJ'I6HHI>IX

XapaKTepOM dTOr0 CTPOeHUs (MpeesIbHbIM WU HEeTIPEAEIbHBIM) U HATHYHEeM (PYHKIIMOHAIBHBIX TPYIIIL;
10. mooenuposanue MOAEKYT HEOPTAHUYECKUX U OPTAaHUUYECKUX BEIECTB;
11. nonumanue XMMHUYECKON KapTUHBI MUPA KaK HEOTHEMJIEMON YacTH IEJIOCTHON HAyYHOU KapTHHBI MUPA;

1. B IIEGHHOCTHO-OPUEHTAIIMOHHOU chepe — ananius U oyeHka MOCIEACTBUM JUTsl OKPYXKAIOIIEeH cpeibl OBITOBON U MPOU3BOJCTBEHHOMN AEITEILHOCTH YEIOBEKa,

CBSI3aHHOM C MMPONU3BOACTBOM U nepepa60TK0171 XUMHUYCCKUX IMTPOAYKTOB,

Ill. B TpynoBoii chepe — nposedenue XUMUUECKOTO FKCIIEPUMEHTA; pa3eumue HaBbIKOB YUeOHOH, MPOEKTHO-NUCCIIEA0BATEILCKOM U TBOPUECKOMN J€ATEIbHOCTH

IIPpH BBIIIOJITHCHUU UHAWUBUAYAJIbHOTO IMTPOCKTA IO XUMHUU,;
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IV. B chepe 3mopoBoro obpasza Ku3HH — coOI00eHue TIpaBWII Oe30MacHOro oOpalleHuss ¢ BEIIECTBAMHU, MaTepHallaMd; OKa3aHHE TEePBOM IMMOMOIIU IMPHU
OTpABJICHUSX, OKOTaX W TPaBMax, IMOJYYCHHBIX B PE3yJIbTaTe HAPYIICHUS MPABHJ TEXHUKH OE30MACHOCTH MPH paboTe C BEIIECTBAMH M JTAOOPATOPHBIM

o0opymoBaHUEM.

Conep:xanue kypca 10—11 kinaccoB ba3oBblii ypoBeHb

ConepxaHue Kypca XapaKTepH3yeTcs EIOCTHOCThIO M CHCTEMHOCTHIO Y4eOHOTO MpenMeTa, Ha OCBOGHHE KOTOPOTO OTBEICHO JKECTKO JTMMUTHPOBAHHOE
yueOHOE BpeMs.

Kypc nenutcs Ha Be paBHBIE 110 OTBEAEHHOMY Ha UX M3Y4YE€HHE BPEMEHH YaCTH: OPTaHUYECKYI0 XUMUIO U OOIIYI0 XUMHIO.

CTpyKTypHpOBaHHE Kypca OPraHUYECKON XUMHHU OMpEeNsieTcs Uaeeil pa3BUTHs yIalluxcsl HeMpOo(MIBHBIX KIIACCOB cpeicTBamMu ydeOHoro mpeamera. C
HENBI0 YCHJICHHS POJIM JCAYKIMH B OOYyYCHWHM XHMHW BHAYaje IAIOTCS KPAaTKUE TEOPETUYECKHUE CBEACHUS O CTPOSHHH, KiIacCH(UKAIMH, HOMEHKIAType
OpPraHUYECKUX BEIIECTB, 00 0COOCHHOCTSAX PEAKIIUN C UX YIaCTHEM.

CdhopMupoBaHHBIE TaKUM O00pa3oM TEOPETUYECKHE 3HAHUS 3aTeM pa3BHUBAIOTCS Ha (DAKTOJOTHUECKOM MaTepHaje IPH PACCMOTPEHHUH KIIACCOB
OpraHUYeCcKUX COeIUHEHUU. B cBOIO oyepeb, TaKOW MOAXO[ MO3BOJISCT M TIIy0)Ke U3YYUTh OCOOCHHOCTH CTPOCHUS M CBOWCTB OPraHMYECKHX BEIIECTB Pa3HBIX
KiaccoB. Tak, OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMHUECKOTO CTPOCHHSI OPTraHWYECKUX coeiMHeHNi A. M. ByTiepoBa 3aKperuisiFoTest IpH U3y4EHU U YIIIEBOJOPOIOB
(amKkaHOB, aJKCHOB, JWEHOB, AJIKHHOB, apEHOB) W WX MPHPOTHBIX HCTOYHHKOB (TPUPOJHOTO Tra3a, He)TH M KAMEHHOTO YIJIsl), KHCIOPOICOACPIKAIINX
OpPraHUYeCKUX COCIAMHEHHH (CIUPTOB, (PEHOJIA, ABICTHIOB, KAPOOHOBBIX KUCIIOT, CIOXHBIX 3(UPOB, KUPOB U YIIIEBOJOB) M a30TCOJCPKAIUX OPraHUYCCKUX
COeIMHEHUI (aMUHOB, aMUHOKHUCIIOT, OEIKOB M HYKJIEHMHOBBIX KHCIIOT). 3aBeplIacT KypCc OpraHM4ecKoi XuMuu riaBa «OpraHudeckas XMMUsl U 00ILIECTBOY, Te
oOy4Jaronuecsi 3HaKOMSATCSI ¢ TAKAMHU BRKHBIMH B NMPAKTHYECKOM M OHOJIOTMYECKOM OTHOIICHHM BEIIECTBAMHM W MaTepHajaMH, KaK IUIACTMAcChl U BOJIOKHA,
(bepMeHThI, BATAMUHBI, TOPMOHBI U JIEKAPCTBA, & TAKXKE C TOCTIKEHUSIMU OMOTEXHOJIOTUH.

CrnenoBarenbHO, OCHOBHBIM KpHTEpHUEM OTOOpa (DakTHUECKOTO MaTepHala Kypca OpPraHWYeCKOW XHMHH SBISETCS WIS peanu3aluil MPaKTHKO -

OpPUCHTHPOBAHHOT'O 3HAYCHUSA 00BEKTOB OpraHquCKOﬁ XUMHU (COGI[I/IHCHI/Iﬁ )51 peaKHHﬁ).



13

Wnest o Benymiei poiay TEOPETHUSCKUX 3HAHUI B MPOIECCE MO3HAHUS MHUpPA BEIIECTB U PEAKIMI cTajia OCHOBOW M JUISI KOHCTPYUPOBAHUS Kypca 0o0Ien
xuMuu. Ha OCHOBE eIMHBIX TOHSTHH, 3aKOHOB M TEOPUH XMMHUHU y CTAPIICKIACCHUKOB (OPMHPYETCS IEIOCTHOE MPEACTABICHHE O XMMHUYECKOH Hayke, O
XMMHUYECKON KapTUHE MUpa KaK COCTAaBHOM YaCTH €IMHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpAa.

B kypce oOmieli XuMuu BHavYalle yJalluecs 3HAKOMSTCS MOCIEIHUMH JOCTH)KEHUSMH B 00JIACTH W3YYEHHS aTOMa, Y3HAIOT O COBPEMEHHBIX METOAaX
MO3HAHUSI CTPOEHHUS aTOMa, YIUIYONSIOT M pacHIMpSAIOT 3HAHMS, IOJYYEHHbIE B Kypce€ OCHOBHOW IIKOJIBI, O CTPOEHHMM aTOMa U BELIECTBA Ha OCHOBE
[lepuoauueckoro 3akona u Ilepuonnyeckoit cucremsl Jl. . MenneneeBa, 00 00X CBOWCTBAX KJIaCCOB OPraHMYECKUX U HEOPTraHMYECKUX COETUHEHUH (KHUCIIOT,
OCHOBaHUM, aM(OTEPHBIX COEJAWHEHUIH) B CBETE€ TEOPHUU DJIEKTPOJIUTHUUECKON IUCCOLMALMM W MPOTOHHOM Teopuu. Jlamee paccMmarpuBaeTcsl Kiaccupuxanus
XUMHUYECKUX PEaKIUi B OPraHMYECKON M HEOPraHWYECKOW XMMHHM. 3aBEpIIaeT Kypc 3HAKOMCTBO CTAPUIEKJIACCHUKOB C MEPCIEKTUBAMU Pa3BUTHUS XUMUYECKOU

HAaYKU 1 XUMHUYCCKOI'0 Ipou3BOACTBA, C HpO6J'IeMaMI/I OXpaHbI 0pr>1<afome171 Cp€Abl OT XUMHWYECCKOI'O 3arpA3HCHHUA U IMYTAMHA UX PCIICHUSA.

Conep:xanue kypca. 10 knacc. ba3oBblii ypoBeHb
Teopusi crpoeHus opranudeckux coequnennii A. M. bytaeposa. Ilpeamer oprannyeckoit xumuu. OpraHidecKkue BEIECTBA: MPUPOIHBIE, UCKYCCTBEHHBIE U
cuHTeTnyeckue. OCOOEHHOCTH COCTaBa M CTPOCHUSI OpraHYecKuX BemlecT. Buranusm u ero kpax. [lonsitie 06 yriaeBomopoax.
OcHOBHbBIE TOJIOKEHUSI TEOPHUH XMMH4YeCKOro crpoeHusi bByriepoBa. BanentHocts. CTpykTypHBIE (DOpMYIbI — TMOJHBIE W COKpamiéHHble. [IpocTeie
(onmHapHbIE) U KpaTHBIE (JIBOIMHBIE U TPOiHbIE) CBA3HU. M30Mephl u n3omepus. B3aumHoe BIusHUE aTOMOB B MOJIEKYJIE.
Jlemoncmpayuu. [1naBnenue, o0yrivBaHue U ropeHUe OpraHMYecKUX BellecTB. Mojenu (1apocTepKHEBbIE U 00bEMHBIE) MOJIEKYST OpPraHUYECKUX COSAUHEHUN
pa3HbIX Ki1accoB. OmnpeneneHne 3MEMEHTHOTO0 COCTaBa OPraHUYeCKUX COeIMHEHUI.
Jlabopamopnsie onvimol . VI3roTOBIIEHUE MOJIENIEN OPraHMYECKUX COSAMHEHUN.
Yr1eBoA0pPOAbI U UX NPUPOIHbIE HCTOYHUKHU
IIpenenbHble yriieBoaopoabl. Ajkanbl. Onpenenenue. ['omonorudeckuil pan ankaHoB U ero oOmiast ¢opmyina. CTpyKTypHash M30MEpHs YIIIEPOJHON LeMu.
Panukansl. Homenknarypa ankaHoB. XUMHUYECKHE CBOICTBA aJIKAHOB: TOPEHUE, PEAKIIMH 3aMellleHus (TalIOTeHUPOBAHNE), PEAKIIHSI Pa3IOKEeHUs MEeTaHa, PeaKIIHs
JNETUIPUPOBAHUS HTaHa.
Henpeneabnsbie yrieBogopoabl. AJikeHbl. OTwieH. OmnpeneneHue. ['omonormueckuit psg ankeHoB. Homenknatypa. CTpykTypHas M HOpOCTpaHCTBEHHas

(FCOMCTpI/I‘-ICCKa}I) H30MCpHs. HpOMBIIJ_IJ'IeHHOC MOJIYYCHUC QAJIKCHOB: KPCKUHI' U ACTUAPUPOBAHHC AJIKAHOB. Ha60paTopH0e MOJIYYCHUC I3THJICHA — PCaKIHA
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JEeTuapaTaluy 3TaHoya. Peakuuu npucOoeIMHEHMs: TuApaTanus, TUAPOrajJoreHUpOoBaHHE, TaloT€HHUpOBaHUE, Noiaumepusauuu. llpaBuno MapkoBHHKOBA.
Oxucnenue ankeHoB.KauecTBEeHHbIE peakliy Ha HEIIPEIEIbHbBIE YIIIEBOIOPO/IbI.

Aakanuenbl. Kayuyku.Onpenenenne. Homenknarypa. Comnpspk€Huble mueHbl. byrammen-1,3, usompen. Peakmus JleGeneBa. Peaknuu mpuicoeqnHCHHS
ankagueHoB. Kaydyku: HaTypanbHbIN, CHHTETHUECKUE (OyTaIueHOBBIH, N30TPEHOBHII). Bynkanuzanus kaydyka. Pesuna. D00HUT.

Aaxkunbl.Onpenenenne. Homenxnarypa. [lomydyeHne W NpuUMEHEHHE alleTUIIEHA. XWMUYECKHE CBOMCTBA alleTHJICHA: TOPEHHE, PEaKIMH TPUCOCTUHEHUS:
TUIpOrajioreHMpoBaHue, raloreHupoBanue, ruaparaius (peakuust Kydueposa). Bununxiopu, monMBUHUIXIOPUL.

Apenbl.Omnpenenenre. beH30q: ero crpoeHue, HEKOTOpble (U3NYECKHE M XHMMHUYECKHE CBOMCTBAa (rOpeHHe, peakluu 3aMelIeHUs] — TraJoreHUpOBaHHE,
HUTPOBAHUE), OJIyY€HUE U IPUMEHEHNE. DKCTPAKIINSL.

IIpupoausiii rasz.Cocras npupoaHoro raza. Ero naxoxnaenue B npupoje. [Ipenmyiiectsa npupoHOro rasa Kak TOIUIMBa. XUMUYECKas mepepaboTka MpUpPOTHOTO
rasa: KOHBepcus, nuponn3. CHHTe3-Ta3 ¥ €ro UCIOJIb30BaHUE.

Hed1b 1 cioco0b1 eé nepepadorku.[lonmyTHblil HEPTSIHOM ra3, ero coctaB U GpaKIMK — Tra30BbI O€H3MH, MponaH-OyTaHoBas, cyxoil ra3. Hedrs, e€ coctaB u
nepepaboTka — TMeperoHka, KpekuHr, pudopmunr. Hedrenpoaykrel. OkTaHOBOE YHCIIO; OCH3UH.

KaMeHnHblii yrojb U ero mepepadorka. VMickonaemselii yroib: aHTpaluT, KaMeHHBIN, Oypeiii. KokcoBanue kameHHoTO yriisa. KOKCOBBINM Ta3, aMMuadHas BOJa,
KaMEHHOYT0JIbHAsl CMOJIa, KOKC.l'a3ndukanus u karaauTHUYeCKOe THIpUPOBaHIE KAMEHHOTO YIS

Jlemoncmpayuu. I'opernnue Metana, sTaHa, anetwieHa. OTHOIIEHUE MeTaHa, STUJICHA, alleTUeHa U OeH30J1a K pacTBOpaM MepMaHraHaTa Kajaus U1 OpOMHOM BoJe.
[Tonyuenue sTHiIeHA peakiyeil AeruapaTallii 3TaHOJA M aleTUJeHa TUIPOJIM30M KapOuaa Kaublus. Pa3ioxeHue kaydyyka HpU HarpeBaHUH, HUCIBITAHHUE
MIPOJIYKTOB Pa3jioKEeHUs Ha HeMpelelbHOCTh, KoJutekuuu «Hed s n HeGTenpoaykTs», «KaMeHHBIH yroib U MPOayKThI €ro nepepadoTkuy, «Kaydaykuy.
Jlabopamopnsie onvimsr. OOHapyXeHUE TPOIYKTOB ropeHus cBeuu. MccnenoBanne CBOMCTB KayqyKOB.

Kuciaopon- u azorcoaep:xanye oprannyecKue coeAUHEeHUs

Onnoatomubie cnupthl. OnpeneneHue. OyHKIMOHANBHAS TUAPOKCWIbHAS rpymnmna. ['omMonornyeckuil psify npeaeibHbIX OJHOATOMHBIX CHUPTOB. M3omMepus
NoJIoKeHHs (QyHKIMOHAIBHOU Tpynnbl. BogopoaHas cBA3b. XMMHUECKHE CBOMCTBA CIMPTOB. AJbAerujHas rpynmna. Peakius stepuukanm, cioxHble 3QUpHL.
IIpumenenue cnuptoB. JlelicTBHE METHIIOBOTO U STHJIOBOTO CIIMPTOB HAa OPraHU3M UYEJIOBEKa.

MHuoroaromusbie cnupTbl.Onpenenenue. DTuineHrMKob. ['unepun. [lonydyeHne n XuMU4YecKkue CBOMCTBA MHOTOATOMHBIX clIUpPTOB. KauecTBeHHas peakuus Ha

MHOT'0aTOMHBIC CIIMPTHI. AHTI/I(I)pI/IS.
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®enoJ. CtpoeHue, MoyrydeHre, CBOMCTBA U puMeHenue genosa. KauectBennsle peakuuu Ha (heHos. B3anMHoe BIHsiHEE aTOMOB B MOJIEKYIe (heHoa.
Auabaeruabl.Onpenenenue. dopmanpaernsy v aneTaublIerujl. XUMHYECKHE CBOMCTBA ailplerufoB. KauecTBeHHblE peakuu Ha ajbAeruabl. Peaxnuun
noyukoHAeHcanuu. Kapobonunenas rpymnmna. Ketonsl Ha nmpuMepe areToHa.

KapoonoBbie kuciaorsl.IIpenensapie 01HOOCHOBHBIE KapOOHOBBIE KHCIOTBI, MX TOMoJIoTHYecKuil psa. llomyueHwe m mpumeHeHue. XMUMHYECKHE CBOWCTBA
KapOOHOBBIX KUCIOT. Peakius arepudukanun.

Caoxublie 3¢upsl. Kupsl. Peakuus srepudukannu. Crnoxxubie 3¢upsl. JKupbl, UX cocTaB ¥ TUAPOIN3 (KUCIOTHBIN U 1mea04yHoi). Mbuta. ['uapupoBanue xupos.
YraeBoawl. YriaeBoasl. Monocaxapuapl. [moko3a kak ampaerupocnupT. Copobur. MonouHokucioe U crnupTtoBoe Opoxkenue. dDotocunrte3. Jlucaxapuisl.
Caxapos3a. [lonucaxapuapl: Kpaxman, [ELTI0N03a.

AMUHBI. AMUHOTpynna. AMUHBI Tipe/ieNibHble U apoMatudeckue. AHWIMH. [lomydenne amunHoB. Peakius 3uHrnHa. XuMHUecKre CBOMCTBA U MPUMEHEHHUE aM MHOB.
AMHUHOKHMCJIOTHI. bejiku. AMUHOKHCIOTHI Kak ampOTepHbIe OpraHndeckue coeauHeHus. [ mmmuH. Peakmus nmonukonaeHcanuu. [lentunnas cBsase. [lepBuunas,
BTOpUYHAs, TPETHUYHAs CTPYKTYphI OesikoB. KauecTBeHHbIe peakuuu Ha 6enku. ['nunponus. lenatypauus. buonorndeckue GpyHkiuu 6€IKOB B O praHu3Me.
Jemoncmpayuu. Oxucienve cnupra B anbaeru]. KauectBenHasi peakiiys Ha MHOTOaTOMHbIE CIUPTHL. PacTBopuMocCTh eHoa B BoJie IpU 0OBIYHOM TeMIiepaType
U npu HarpeBaHuu. KadecTBeHHble peaknuu Ha (enos. KaduecTBeHHBIC peakiMi Ha ajibJIeruibl. B3awmMoneicTBUe TrOKO3bI ¢ ruapokcuaom meau(ll) kak
anprerunocnupra. KauectBenHas peakius Ha kpaxMali. L{BeTHbIe peakiuu OeKoB.

Jlabopamopusie onvimor.CpaBHEHHE CKOPOCTH HMCIAPEHHUsI BOJBI M 3TaHOJA. PaCTBOPMMOCTh INIMIIEpMHA B BOJE. XMMHUYECKHE CBOMCTBA YKCYCHOW KHCIIOTHI.
OrnpeneneHne HENpeaeIbHOCTH PACTUTENBHOTO Maciia.

Ilpakmuueckasn padoma.VnenTudukanms OpraHUIECKUX COCTMHEHUH.

Opranuyeckasi XumMusi 1 001IECTBO

Buorexnosorus.llepuonsl e€ pazButus. Tpu HampaBieHus OMOTEXHOJIOTUU: TeHHAs (WM FeHETHYEeCKas) WHKEHEpUs; KICTOYHAss MHXKEHEpHs; OHoIornyeckast
umxeHepus. ['enerndyeckn MoauduuupoBanneie opranu3mbl (MO) u Tpancrennas npoaykuusa. KionupoBanue. MmmoOunuzoBaHHBIE (EPMEHTHI M HX
IIPUMEHEHHUE.

IMoaumepsi. Knaccupukarnus nonuMepoB.MckyccTBEeHHbIE OTUMEPBI: LHEITYJION I, alleTaTHbIN MENK, BUCKO3a, LeJUIo(aH.

Cunrernyeckune mouMepbl.Croco0bl MOJYYEHHUs MOJMMEPOB: MOJIMMEpHU3alus U MoJukoHJeHcanus. CuHTeTHdeckue Kaydyku. [limacTmacchl: MOJMCTHPOI,

Te(bJ'IOH, MOJIMBUHUJIXJIOPUI. CHUHTETHYECKHE BOJOKHA! KaIrpoH, HaﬁHOH, KEBJIap, JJaBCAaH.
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Jemoncmpayuu. Kosuekiuy miactMace, CHHTETUYECKUX BOJIOKOH M M3JCIHIA M3 HUX. Pa3jiokeHue MepoKcHIa BOJOPOJA C IMOMOIIbIO KaTanasbl MPUPOTHBIX
00BEKTOB.

Jlabopamopnwie onvimsl. 3HakOMCTBO ¢ 00pa3LaMH IJIACTMAcC, BOJIOKOH U KaydyKOB.

Ilpakmuueckaa padoma.Pacnio3HaBaHNe IIACTMACC U BOJIOKOH.

JlaGopaTopHbie paGoThl M NpaKTHYeCKHe PadoThl NMPOBOASTCH C HCHOJb30BaHHeM oOopyroBaHusi «Touku pocra» u uudpoBoii JiaGopaTopuu
«ReleonLit».



TemaTnuyeckoe nuiannposanue kypca 10 kinacca 6a30B0ro ypoBHs

(1 4 B Henento, Bcero 34 u)

XapakTepucTUKa OCHOBHBIX BUIOB

Howmepa
ypoKoB M Tema ypoxka OcHoOBHOE cojiepKaHuE ypoKa JeSTETLHOCTH 06yqa10£1mxcslv (Ha ypoBHE /3
y4eOHBIX JIEHCTBHI)
1—2 Tema 1. Ilpeamer opranuveckoii xumun. Teopusi crpoennst oprannyeckux coequHenuii A. M. byraeposa (2 1)
1 [Ipenmer oprannueckoit | OpraHudeckue BellecTBa: IPUPOJIHBIE, XapakTepru3oBaTb 0COOEHHOCTH COCTaBa U I1.1
XUMHH. HCKYCCTBEHHbIE U CUHTeTHYecKUE. OCOOEHHOCTH | CTPOEHUSI OPraHNYECKUX BELIECTB.
COCTaBa U CTPOEHUS] OPraHNYECKUX BEIIECTB. KnaccuduuupoBaTs X Ha OCHOBE
Buranusm u ero kpax. [lousarue 00 MIPOUCXOXKACHUS U TIepepaboTKH.
yTI€BOI0POJax. AprymMeHTHpOBaTh HECOCTOSITENILHOCTD
Jemoncmpayuu. I1naBnenue, oOyriuBaHue u BUTAJIN3Ma.
ropeHue opraHn4yeckux BeuiecTs. Moaenu OnpenensiTb OTIMYUTENbHbIE 0COOEHHOCTH
MOJIEKYJI OPraHUYECKUX COETUHEHNUN pPa3HBIX yTJIEBOJOPOIOB.
KJIacCOB (IIIapOCTEP)KHEBBIC K 0ObEMHBIE).
Omnpenenenne 3I€MEHTHOIO cOcTaBa
opranndeckux coeauueHui. [loptpetsr A. M.
byrneposa,
1. 1. Bepuenuyca, ®. Bénepa
2 OCHOBHBIE TIOJI0KEHUS OCHOBHBIE TIOJI0KEHUS TEOPUU XUMUUECKOTO Dopmynuposams OCHOBHbIE N10JIOKEHUS I1.2
TEOPUU XUMHUYECKOTO CTPOEHUs TEOPUH XUMUYECKOTO CTPOEHUS
CTpPOEHUS A. M. bytneposa. Banentnocts. CtpykTypHbeie | A. M. byrneposa.
A. M. Bytneposa. (bopMmynbl — noJsiHble U cokpaménnble. [IpocTeie | Pa3nnyare NOHATHS «BaJIEHTHOCTHY U
(oMHApHBIE) U KpaTHbIE (IBOWHBIC U TPOWHBIE) | «CTENEHb OKHCICHUSY.
cBsi3u. M3oMepsl 1 nzomepus. Bzaumuoe CocTaBiiaTh MOJEKYIISIPHBIE U CTPYKTYPHBIE
BJIMSIHME aTOMOB B MOJIEKYJIE. (bopMybI.
Lemoncmpayuu.Iloprpetsl KnaccugunupoBaTb KOBaJIEHTHbBIE CBSI3H I10
A. M. bytneposa, 3. ®pankianja, KpPaTHOCTH.
@. A. Kekyue. OOBACHATD ABJIEHHE U30MEPHH U B3aUMHOE
Jlabopamopnuie onvimul. I3roToBIEHNE BIIUSIHUE aTOMOB B MOJIEKYJIE
MOJEJIEN OPraHNYeCKUX COCTMHEHUN
3—14 Tema 2. Yriesoaopoas! U X NPUPOJHBbIE HCTOYHUKH (12 4.)
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3—4 AJKaHBI. AJNKaHBbl, UM NIPEAETIbHBIE YIIIEBOOPOIBI. OnpenensTb NPpUHAAIEKHOCTD BEIIECTB K I1.3
I'omonoruueckuii psii alnkaHoB U ero o01ast pa3IMYHbIM TUIIaM (TIPEAEIbHBIM WU
dbopmyna. CTpyKTypHas U30MEpHs YTICPOIHOW | HEMPEeIAeIbHBIM) U KJIacCaM YTIIEBOJIOPOIOB.
uenu. Pagukanel. HoMeHknaTypa ajnkaHoB. HasbiBaTh ux no MexxayHapoHOM
XUMHYECKUE CBOMCTBA aIKaHOB: TOPEHUE, HOMEHKJIAType, XapaKTepU30BaTh CTPOECHUE U
peakiuu 3aMeIleHus (TaIoreHUPOBAHUE), CBOICTBA Ba)KHEUIINX MTPEACTABUTENEH
peaxuus pa3ioKeHUs] MeTaHa, peaklus AJIKaHOB.

JeTUPUPOBAHMS 3TaHA. Habuntonate u onuckiBaTh XUMUYECKHM
Jlemoncmpayuu.I'opeHne ankaHoB (B TOM UUCIE | SKCIIEPUMEHT C MIOMOIIBIO POJHOTO S3bIKa U
Y U3 pe3epByapa ra3oBOM 3aKHUTAIIKH). SA3bIKa XUMUHU.

OTHOIIEHNE AJIKAHOB K PacTBOpaM O06001aTh 3HAHUS U JETIATh BHIBOBI O
NepMaHraHaTa Kanus 1 OpoMHOH Bojie. 3aKOHOMEPHOCTSIX U3MEHEHHUS CBOMCTB
Jlabopamopnvie onvimul. OOHapyKEeHHE YIJI€BOI0POJIOB B TOMOJIOTHUECKUX pAax.
MIPOJIyKTOB FOPEHUS CBEYU Paznuyarh NOHATHS «M30MEP» U «TOMOJIOT»

5—6 AJKEHBI. HenpenenbHble yrieBo10poabl. AJTKEHBI. Ha3bIiBaTh ankeHbl 10 MEXyHAPOIHOU I1.4
OTuieH. ['oMOIorudecKkuii psi aikKeHOB. HOMEHKJIATypE.
CrpykTypHas 1 IpOCTPaHCTBEHHAs XapakTepru30BaTh ¢ TOMOIIBIO POJTHOIO
(reometpuueckas) usomepus. [IpomblnuieHHoe A3bIKa U S13bIKa XUMHUH CTPOCHHE, CBOWCTBA,
MOJTYy4EHUE AIIKEHOB: KPEKUHT U CIIOCOOBI OJYYEHHS ¥ 00JIACTH MPUMEHEHUS
JerupupoBaHue aakaHoB. JJabopaTopHoe STUJICHA.
NoJIydyeHHe 3TUJIeHa — peakuus Aeruaparanuu | HaGmrogars, caMoCTOSATEIHHO IPOBOAUTD U
sTaHoJsa. Peakuum npucoeIMHeHus: TuipaTamus, | ONUChIBaTh XUMUYECKUN IKCIIEPUMEHT.
TUAPOTraJIOr€HUPOBAHKE, FAJION€HUPOBAHKE. YcTanaBnuBaTh 3aBUCUMOCTb MEXK/y TUIIOM
[IpaBusio MapkoBHUKOBa. OKUCIIEHUE AIKEHOB. | CTPOEHUS YIJIEBOJAOPOJA U €r0 XUMUYECKUMHU
KauectBeHHbIe peaklii Ha HENPEIEIbHbIE CBOWCTBAMH Ha IPUMEpPE JOTMYECKUX CBSA3EH:
YIJI€BOOPOBIL. MpeAeNbHbI — peaklny 3aMelIeHus,
Jemoncmpayuu.llonydenue 3TuneHa peakuued | HempeaeabHbI — peaklnuy MPUCOEINHEHUS
JIeruipaTaliy 3TaHOJIA, €r0 TOPEHUE U
OTHOILLIEHHE
K pacTBOpaM IepMaHraHaTa Kajausi 1 OpOMHOM
BOJIE

7 Anxanuensl. Kayayku. AnkaayveHsl, WK AUEHOBBIE YTIIEBOI0POIbI. Ha3zpiBaTe AMEHBI 10 MEKYHAPOIHOM IT.5

Conpspx€Hnble nueHsl. byraauen-1,3, n3onpes.
Peaxnus Jlebenesa. Peakiuu npucoennHeHus
ankanueHoB. Kaydyku: HaTypaibHbIH,
cuHTeTHYecKue (0yTalMeHOBbIN, H30TPEHOBBIH).

HOMCHKIJIATYypC.

XapaKTepI/BOBaTL C IIOMOUIBXO POAHOT'O
SA3bIKA U A3bIKa XUMUHU CTPOCHUC, CBOﬁCTBa,
CIIOCOOBI TMOJIYYCHUSA U obiactu MMPUMCHCHU
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Bynkanuzanus kayuayka. Pesuna. D00HUT.
Lemoncmpayuu. PaznoxxeHue kaydyka rnpu
HarpeBaHWH, UCIIBITAHUE MTPOJTYKTOB
pasiioKeHUs Ha HenpeaeabHocTh. Kosekuns

«Kayaykny.
Jlabopamopnuie onvimoi. ccnenoBannue cBOMCTB

Kay4yKOB

KayaykoB. Habmonath u onuceiBaTh
XUMHYECKUN SKCIIEPUMEHT

8 AJKVHBL. AUETHIIEHOBBIE YTIEBOIOPOIb, MIIN AJIKUHBI. HaspiBaTe 10 MeX1yHApOIHOM I1. 6
[Tosrydenune u NpUMEHEHHE AlleTUIICHA. HOMEHKJIATyp€ AJIKUHBI.
XUMHYECKUE CBOMCTBA alleTUJIEHA: TOPEHUE, XapakTepru30BaTh C MOMOIIBIO POJIHOTO
peaKIy IPUCOCTUHEHUS: SI3bIKA U SI3bIKAa XUMUU CTPOCHHE, CBOWCTBA,
TUIPOTAIOTEHUPOBAHKE, TAIOT€HUPOBAHHUE, CrocoObI IOJydeHUsI ¥ 00TaCTH TPUMEHEHUS
ruaparanus (peakmus Kydaeposa). aleTusIeHa.
Bununxnopu, NOJIMBHHWIXJIOPU. HabmronaTh 1 onuceIBaTh XUMUYECKUNA
Jlemoncmpayuu. Iloydenue aneTuieHa SKCIIEPUMEHT.
peakmuei TuIposu3a KapOuaa Kaablys, ero Paznuuathe 0COOCHHOCTH peaKIuid
TOPEHHE U OTHOILLIEHUE MIPUCOEIMHEHMS Y alleTUJIEHA OT TAKOBBIX Y
K pacTBOpaM IepMaHraHata Kajius U OpOMHOI 3TUJIEHA
BOJIE

9 ApEHBI. ApoMaTH4eCcKUe yriieBOJ0POIbI, UJIN apEHbI. XapakTepru30BaTh C MOMOIIBIO POIHOTO I1.7
Bbenzon: ero crpoenue, HEeKOTOpbie GU3NYECKUE | SA3bIKA U A3bIKA XMMHH OCOOCHHOCTHU
U XUMUYECKHE CBOWCTBA (TOpEHUE, peaKIuu CTpOEHUS, CBOMCTBA U 00JIACTU PUMEHEHUS
3aMelleHus] — rajJoreHupoBaHUE, HUTPOBaHUE), | OeH3oJa.
MOJIy4eHHE U IPUMEHEHUE. DKCTPAKIIMS. HabmronaTh 1 onuceiBaTh
Jlemoncmpayuu.ViccnenoBanue CBOMCTB O€H30J1a | IEMOHCTPAIIMOHHBIN XUMHYECKHUI
C TIOMOIIIbIO OBITOBOTO PACTBOPUTEIS 3KCIIEPUMEHT
«CoJIbBEHT»

10 ITpupoansrii ras. [Ipupoueii ras, ero cocras. [Ipenmymiecrsa XapakTepru3oBaTh ¢ HOMOIIBI POJHOTO I1.8

IIPHUPOJHOT'O I'a3a KaK TOILJIMBA. XuMuueckas
r[epepa60TKa MpUPOAHOI0 Ir'a3a: KOHBEPCUA,
IMUpOJIn3. CuHTE3-ra3 1 ero UCHoJIb30BaHuE.
I[eMOHCTpaI_[I/II/I.KapTa IOJIC3HBIX NCKOIIAaCMbIX
PO

A3bIKA U A3bIKA XMMHH COCTaB U OCHOBHBIE
HalpaBJIeHUs HCIIOJIb30BaHUS U IepepadOTKU
IIPUPOJHOIO Ta3a. Y CTaHABIMBATh
3aBHCHMOCTb MEXY 00bEMaMH T00BIYH
npupoaHoro rasza B PO u OropxeToM.
HaxoauTs B3aUMOCBSA3b MEXY U3y4aeMbIM
MaTepHuaioM u Oyaymiei npodeccruoHanibHOM
JesTenbHoCThIo. CoOM0aaTh NpaBuiIa
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HKOJIOTUYECKU TPAMOTHOTO TOBEICHUS U
0e301acHOro 00paIIeHus C IPUPOTHBIM
ra3oM B ObITY M Ha IPOU3BOJICTBE.

11 Hed1b 1 cioco0OsI eé [TomyTHBIH HEPTIHOH ra3, ero cocTaB U XapakTepru3oBaTh COCTaB U OCHOBHbIE I1.9
nepepadoTKH. (pakuum — ra3oBbIii OEH3WH, TPOMAH- HaIpaBJICHUS UCTIOJIb30BaHUS U 1epepabOTKU
OyranoBasi, cyxoi ra3. Hedts, e€ coctas u He(dTU. YcTaHaBIUBAaTh 3aBUCUMOCTb MEXKTY
nepepaboTKa U MeperoHKa, KPEeKUHr, 00bémamu 100bsun HeTH B PD 1
pudopmunr. Hedrenpoaykrsl. OkTaHOBOE OroxeToM. HaxouTh B3auUMOCBSI3b MEXAY
4yKCII0 OEH3UHA. M3y4aeMbIM MaTepuaioM U Oyayien
Jemoncmpayuu. Konnexuus «Hedts u podeccnoHanbHOM JeSTENbHOCTbIO.
HePTEenpOyKTH», BUACOPPArMEHTHI U CJIAM b CoOmroaTh IpaBuia 3KOJIOTHUECKI
«[leperonka Hetu» IPaMOTHOTO MOBEACHUS U OE3011aCHOTO
oOpallieHus ¢ HepTenpoayKTaMH B ObITY U Ha
MIPOU3BOJICTBE
12 KamenHslit yroiss u ero Hckonaemelil yroap: aHTpauT, KAMEHHBIH, XapakTepu30BaTh IPOUCXOKIECHUE U I1.10
nepepadoTKa. Oypelii. KokcoBaHne kaMeHHOTO yTIJIs. OCHOBHBIE HAIIPABJICHHS UCIIOJIb30BaHUS U
KoxkcoBplii ra3, aMMuavHasi Boja, nepepaboOTKH KaMEHHOTO YTJIsl.
KaMEHHOYTO0JIbHas cMoJ1a, KoKc. ['asudukanus u | YcraHaBiInBaTh 3aBUCMOCTb MEXTY
KaTaJIMTUYECKOE TUIPUPOBAHNE KAMEHHOTO 00BbEMaMu 10ObIYM KaMEHHOTO yriisi B PO u
YTJIAL. OropkeToM. HaxouTh B3aUMOCBSI3b MEXKAY
Jlemoncmpayuu. Komnexius «KamMeHHBIN yroJib | ©3yd4aeMbIM MaTepUaIOM B OyIyIIen
Y MIPOJIYKThI €r0 NepepadOTKM. npogeccuoHaIbHON
Buneodparments! u cnaiiapi«Kokcoxummuueckoe | aesTesibHOCTbI0.CoOI0AaTh paBuiia
IPOM3BOJICTBO» 9KOJIOTHYECKH I'PaMOTHOT'O TIOBEACHUS U
6e3011acHOro 00pallleHusl C KAMEHHBIM YIIIEM
U MPOJIyKTaMU KOKCOXUMHUYECKOTO
IPOM3BOJICTBA B OBITY U MPOMBIIIJICHHOCTH
13 [ToBTOpEHUE U TectupoBanue, pelieHue 3a1a4 U yupaxxHeHUi | BBIMOJHATH TeCThl, pemaTh 3a/1auu 1 I1.1-10
o0oO1ieHue. 10 TEMe ynpakHeHus 1o reme.lIpoBoauTh oLeHKy
COOCTBEHHBIX JIOCTUXKEHUN B YCBOCHUHU
TeMbl. KoppekTrpoBaTh CBOM 3HAaHUS B
COOTBETCTBUU C INIAHUPYEMBIM PE3YIBTATOM
14 KP Ne 1 «Teopusi crpoennsi oprannieckux coennHenuit A.M. byriepoBa. YriieBonopoabi».
15—28 Tema 3. Kuciiopoa- u a3orcoaep:xaniye oprannieckue coeuenus (14 4)
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15—16 Opnoatomuble ciupThl. | DyHKIMOHAIBHAS THIPOKCUIIbHAS TPYIIIA. HaspiBaTh criupThl 110 MEXAYHAPOIHOU I.11
I'omonornueckuit ps npeneabHbIX HOMEHKJIATYpE.
OJIHOATOMHBIX CIIUPTOB. M30Mepus nonoxkenuss | XapakTepu3oBaTh C IIOMOLIBIO POJIHOTO
(GyHKIMOHATBLHON TPyNIBl. BomopoaHas cBs3b. | sI3bIKA U SA3bIKa XMMHH CTPOCHHUE, CBOMCTBA,
XUMHUYECKUE CBOMCTBA CHUPTOB. AJIbJIETUHAS | CIIOCOOBI MOJTYYEHUS M 00JaCTH IPUMEHEHHUS
rpynmna. Peakuust arepuduxam, cioxHble IpeJIebHBIX OJHOATOMHBIX CIUPTOB
a¢upsl. [Ipumenenne cnuproB. JleiicTBue KnaccudummpoBaTs CiUpThI IO UX
METHUJIOBOTO ¥ 3TUJIOBOTO CIIMPTOB HAa OpraHu3M | aToMHOCTH. HaGmronaTh, caMoCTOSTETEHO
YeJI0BEKa. MPOBOAMTDH U OMMCHIBATH XUMUYECKUI
Jlemoncmpayuu. OKUcieHue cnupra B AKCIEPUMEHT
anbnerun./labopamopusie onvimel. CpaBHEHNE
CKOPOCTH MCIIAPEHHUS BOJBI M TAHOJIA.
17 MHoroaromMHble CUPTHL. | MHOTOATOMHBIE CIUPTHI. DTUIEHTIIUKOJIb. KnaccuduuupoBats CIUPTHI 110 UX I1.12
I'muuepun. [lonydyeHne u XuMHYECKHE CBOMCTBA | aTOMHOCTH. XapaKTEPU30BaATh C OMOIIBIO
MHOTOATOMHBIX ciupToB. KauecTBeHHas POJIHOTO SI3bIKA U S3bIKA XUMHUH CTPOEHUE,
peakuus Ha MHOTOAaTOMHBIE CITUPTHI. CBOICTBA, CIIOCOOBI MOJIyYEHHs U 00JIaCTH
AHTHDPU3BL. IIPUMEHEHHS] MHOTOAaTOMHBIX
Llemoncmpayuu. KauecTBeHHas peakuys Ha cnupToB. M neHTnpumpoBaTe MHOrOaTOMHbIE
MHOTOATOMHBIE CIIUPTBHI. CIUPTHI C MOMOLIBIO KAYECTBEHHON PEAKIIUH.
Jlabopamophule onvimoi. PacTBOpUMOCTD Ha0nronath, caMOCTOSITEIBHO IPOBOJAUTE U
IJIMLIEpUHA B BOJE OIMCHIBATH XUMHUYECKUI IKCIICPUMEHT
18 deHos. ®deHoJ1, €ro CTPOCHUE, MOJTyYECHHUE, CBOMCTBA U XapakTepru30BaTh C MOMOIIBIO POJIHOTO I1.13
npuMeHeHue. KauecTBeHHbIe peaklinu Ha (PEeHOJI. | sI3bIKa U A3bIKa XMMHHU 0COOEHHOCTH
B3auMHoe BiMsiHME aTOMOB B MOJIeKyJe (peHoJa. | CTPOEHUS U CBOMCTBA (peHOIa HA OCHOBE
Hemoncmpayuu.PactBopuMoCTh (peHOJa B BOJIE | B3aMMHOTO BIIMSHUSA aTOMOB B MOJIEKYJI€, a
npu OOBIYHOM TEMIIEpaType U MPU HarPEBaHUM. | TaK)Ke CIIOCOOBI MOTydeHHs U 001acTH
KagecTBeHHbIE peakiiui Ha (HEeHO npuMeHeHus ¢eHona. Habmronats u
OIIMCHIBATh IEMOHCTPALMOHHBIN XUMUYECKUI
skcnepuMeHT.Co0i01aTh NpaBuiIa
HKOJIOTUYECKU TPAaMOTHOT'O M O€3011acHOT0
oOpaleHus ¢ TOpIOYUMHU U TOKCHYHBIMHU
BEIIECTBaMU B OBITY M OKpYXaromieil cpene
19 Anbreruasl. Anbnerunpl. @opManbIeru U aneTanbAeru. XapakTepu3oBaTh ¢ IOMOULIBIO POAHOTO I1.14

XUMHUYECKHE CBOMCTBA aIbJIETUIOB.
KauectBeHHble peakiinu Ha anbaeruabl. Peakiumn
noymkoHaeHcanuu. KapOoHWibHas rpymia.

SI3bIKA U SI3bIKA XMMUH 0COOCHHOCTH CBOMCTB
(I)OpMaJ'IBI[CFI/IJIa n ancTalapbacrnia Ha OCHOBC
CTPOCHH MOJICKYII, CIIOCOOBI TMOJIYYCHUA U
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Keronsl Ha npumepe aneToHa.
Jlemoncmpayuu. KaueCTBEHHbIE PEAKIIUU HA
aJIbJACTUIBI

ux obnactu nmpumeHeHus. HaGmronats,
OTIMCHIBATH U MPOBOIUTH XUMUICCKHIA
skcniepuMeHT. UneHTuunupoBaTh
QJIBJICTUJIBI C TIOMOIIBI0 KAYEeCTBEHHBIX
peakuuii. Cobo1aTh nMpaBuiia SKOJIOTHYECKU
rpaMOTHOTO U 6e30macHOro oOpaneHus ¢
TOPIOYNUMU M TOKCHIHBIMH BEIICCTBAMU B
OBITY M OKpYXKAIOIIEH cpesie

20 KapGoHoBBIE KUCTOTHI. [IpenenbHbIE 0THOOCHOBHBIE KAPOOHOBEIE XapakTepru30BaTh C MOMOIIBIO POJIHOTO IT.15
KHUCJIOTBI, UX TOMOJIOTHYECKUN P/, SI3bIKA U SI3bIKAa XUMHUH OCOOCHHOCTH CBOMCTB
MPEACTaBUTENH, UX TIOJTYY€HHE U IIPUMEHEHHE. KapOOHOBBIX KUCIIOT HA OCHOBE CTPOCHUS UX
XUMHYECKUE CBOMCTBA KAPOOHOBBIX KHUCIIOT. MOJIEKYJI, @ TAKXKE CITOCOOBI TIOJyUEHUS U
Peaxmus srepudukammm. 00J51acTH IPUMEHEHUS MYPaBbUHON U
Jlemoncmpayuu. IlpencraButeny pa3InaHbIX yKCyCHO# kucnoT. Paznuyars oOree,
KJIaCCOB KapOOHOBBIX KHCIIOT. 0COOEHHOE U €IMHNYHOE B CTPOCHHUH H
Jlabopamophvie onvimvl. XAMHYECKHE CBOMCTBA | CBOMCTBAX OpraHUYECKUX (MypaBbUHOW U
YKCYCHOM KHUCIJIOTHI YKCYCHO#) ¥ HEOPTaHHYECKHUX
kuciot.HabmonaTe, OnuceIBaTh U MPOBOAUTH
XUMUYECKUH dKcriepuMeHT. CoOio1aTh
MpaBHJIa HKOJIOTUYECKU TPAMOTHOTO U
0e30MacHOro OOpaIEHUs C TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMHU B OBITY U
OKpY>Kalolleu cpeje
21 CrnoxHbie 3upHI. Peakmus srepudukanmu. CiaoxHbie 3QHpHI. Paznuuate peakuuu 3repuduKauy KaK I1.16

Kupsbi.

XKupsl, X cocTaB U TUAPOIU3 (KUCIOTHBINA U
niesI0uHoM ). Mbuta. ['mapupoBaHue )KUPOB.
Lemoncmpayuu. Konnekius cioxHbIX 3(pUpoB.
Komnnekuus sxxupoB. O6pasibl TBEPAOTO U
YKUJKOTO MbLIA.

JlabopamopHvie onvimul. Onipenienenme
HEIPEIETBbHOCTH PACTUTEIBHOTO Maciia

00paTuMoii 0OMEHHBIN TTPOIIECC MEKTY
KHCJIOTAMH U CIIUPTaMu. XapaKTeprU30BaTh
0COOCHHOCTH CBOHCTB KUPOB Ha OCHOBE
CTPOCHHUS UX MOJICKYJI, a TAKKe
KJIacCU(UKAIMH KUPOB 110 UX COCTABY U
MIPOUCXOKACHUIO U TTPOU3BOJICTBO TBEPABIX
JKUPOB HA OCHOBE pacTUTENbHBIX Macen.Ha
OCHOBE PEaKIINH dTepUPHUKAIIII
XapaKTepU30BaTh COCTaB, CBOMCTBA U
007acTH MPUMEHEHHS CTIOKHBIX
a¢upoB.Habmronate, ONMMCHIBaTh U TPOBOJIHUTH
XUMHYECKU dKcriepuMeHT. CoOo1aTh
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IpaBUJIa KOJIOTHYECKH TPAMOTHOTO U
0e301acHoOro 0OpalIeHus C TOPIOYUMH U
TOKCUYHBIMHU BCUICCTBAMHU B 6I)ITy u
OKpY>Kalollel cpeie

22 YrneBobl. VYraesoabl. MoHocaxapupl. ['1roko3a kak XapakTepu3oBaTh COCTAB I1.17
anpaerunocnupt. Copout. MosiouHOKUCIOE U yrieBooB.KnaccupunupoBars ux Ha OCHOBE
cnupToBoe OpoxeHue. POTOCHUHTES. CIOCOOHOCTH K TUIpoan3y. OnuckiBaTh
Hucaxapunel. Caxaposa. [lonucaxapuabr: CBOWCTBA ITFOKO3bI KaK BELIECTBA C
Kpaxmall, [EJUTI003a. JIBOWCTBEHHOU (DyHKIIHEH
Lemoncmpayuu. B3auMo1eiCTBUE TIIFOKO3BI C (ampperngocnupTa). Y CTaHaBIMBATH
ruapokcuaoM meau(1l) kak anpaerugocnupra. MEXIIPEAMETHBIC CBSI3U XUMUU U OMOJIOTUHN
KauecTBeHHas peakuus Ha Kpaxmal. HAa OCHOBE PACKPBITHS OMOJIOTUYECKON PO U
Jlabopamopnvie onvimui. OGHapyKeHUE XUMUYECKAX CBOMCTB BAKHEUIIINX
Kpaxmaja B IPOIyKTax MATaHUS MpEACTaBUTENCH MOHO-, TU- U

noimcaxapuaoB. HabmonaTe, onuceBaTh U
MPOBOAUTH XUMHUYECKHIA
skcriepuMeHT.CoOMoAaTh MpaBuiia TEXHUKU
0€301MacCHOCTH NpH paboTe B KAOMHETE XUMUH

23 AMWHBI. AMUHOTpYIIAa. AMUHBI IPEIETbHbIE U XapakTepru30BaTh C MOMOIIBIO POHOTO I1.18
apoMartudeckue. AHWINH. [loyyeHrne aMMHOB. | SI3bIKA U SI3bIKA XUMUU OCOOCHHOCTH
Peakuus 3unnHa. XumMuuyeckue cBOCTBa U CTPOEHMS U CBOMCTB aMUHOB M aHWJIMHA, B
IPUMEHEHHE aMUHOB. YaCTHOCTH, HA OCHOBE B3aMMHOTO BIIMSHHUS
Jlemoncmpayuu. Iloptper H. H. 3ununa. aTOMOB B €r0 MOJICKYJIE, a TAaKXKe CITOCOObI
Komnnekuus aHUTMHOBBIX KpacUTENIEH. MOJIy4eHUS ¥ 00JIaCTU IPUMEHEHUS aHUIINHA.
Jlabopamophvie onvimui. U3roToBieHue AprymMeHTHpoBaTh UyBCTBO FOPJOCTH 3a
MoJieTieil aMMHOB JOCTHYKEHUS] OTEYECTBEHHON OpraHu4YecKou

xumun.CoOII0AaTh MpaBuiia YKOJIOTUYECKU
TPaMOTHOTO U GE30MaCHOTO OOpAaIEHUS C
TOPIOYMMU U TOKCUYHBIMU BEIIECTBAMU B
OBITY M OKpYXKarollen cpeje
24 AmuHOKUCTOTHL benku. | AMHHOKHCIOTHI Kak aMpoTepHble opranudeckrne | OnuchBaTh CBOMCTBA aMUHOKHUCIIOT KaK I1.19

coequHenus. I munuH. Peakius
noJMKoHAeHcauuu. [lenruaHas cBs3b.
IlepBuuHas, BTOpU4Hasi, TpETUYHAS CTPYKTYPbI
6enkxoB. KauecTBeHHbIE peaklMu Ha OEJIKH.
I'mpponus. lenarypauus. buonornyeckue

O6uyHKIIMOHANBHBIX aM(OTEPHBIX
COCAVHECHUN. Y CTAHABJIMBATh
MEXIIPEIMETHBIE CBA3H XUMUU M OHOJIOTUU
Ha OCHOBE PACKPBITUS OMOJIOTMYECKON POJIU U
XUMHUYECKUX CBOUCTB
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(GyHKIMHU OEIKOB B OpraHu3Me.
Jlemoncmpayuu. Colicta riuiuHa. L{BeTHbsie
peakiuu OEIKOB.

Jlabopamopnvie onvimel. JlecHaTyparus 0EIKOB

aMUHOKHCIIOT.ONUCKHIBATh CTPYKTYPHI U
CBOICTBa OEIKOB KaK
OMoTNoIMMEpOB. Y CTAaHABIMBATH
MEXIIPEAMETHBIC CBSI3U XUMUU U OMOJIOTUH
Ha OCHOBE PACKPBITUS OHOJIOTHUECKOUN POJIH U
XUMHYECKHUX CBOMCTB OenkoB.IIpoBoanTS,
HAOJIIOJIaTh 1 OIMCHIBATHL XUMHYSCKUH
HKCIIEPUMEHT

25 I'eneTnueckas cBs3b [IoHATHE O TEHETUYECKON CBSI3U HA IIPUMEPE VYcraHaBIMBaTh B3aMMOCBSI3b MEXKTY I1.20
MEXy KJIaCcCaMH B3aMMOIIEPEX0JIOB MEXK Y KaccaMu COCTaBOM, CTPOEHHEM U CBOMCTBAMH
OpPraHUYECKUX YTII€BOJIOPOJIOB, KUCIOPO/I- U a30TCOACPIKAIINX | MPEACTaBUTENEH KIIACCOB yrIeBOAOPO/IOB,
COCIMHEHHH. coeauHeHni. Mmroctpanns reHeTHYECKOU KHUCJIOPOJI- M a30TCOIEPKAIUX COCTUHEHUM.
CBSI3W Ha IPUMEPE OPTAaHUUECKUX COCTUHEHHUI OnuceIBaTh ¢ MOMOIIBIO POJTHOTO SI3BIKA H
Pa3IUYHBIX KJIACCOB, COJIECPXKAIIUX JIBA aTOMa SI3bIKA XUMHUHU TEHETHUECKHE CBSI3H MEXKTY
yriiepoaa KJIACCaMH YTJIEBOIOPOJIOB, KUCIOPO/I- U
a30TCOICPIKAIINX COCTUHEHUI
26 IIP Ne 1. Nnentndukaiys opraHMuecKux CoeqMHEHUN [IpoBoaKTH, HAOMIOAATH M OTIMCHIBATH
Nnentnduxarnms XUMHYECKUU SKCIIEPUMEHT TSI
OPraHN4eCcKuX MOJTBEPKICHUS] CTPOCHUS U CBOMCTB
COECIUHEHU. Pa3JIMYHBIX OPraHUYECKUX COCIMHEHUH, a
TaKKe X UACHTU(UKAIIUU C TIOMOIIBIO
KaueCTBEHHBIX PEaKIM
27 [ToBTOpEeHuE 1 TectupoBanue, penieHue 3a1a4 U yrpaxHeHUH BbInoyHATE TECTHI, pemaTh 3a1a4u U I1.11-20
000011IeHME. 110 TEME ynpaxHeHnus 1o teme.[I[poBoIuTh OLIeHKY
COOCTBEHHBIX JOCTH)KCHUI B YCBOCHUH
TeMbl. KOppekTHpoBaTh CBOM 3HAHUS B
COOTBETCTBUU C IUIAHUPYEMBIM PE3yIbTATOM
28 KP Ne2 «Kucinopoa- u azorcoaep:kanue Opranndyeckue coeTuHeHus».
29—33 Tema 4.Opranuyeckass xumus 1 00mecTBo (6 4)
29 buorexnonorus. Pa3Butune buorexnonoruu. Tpu HanpaBiIeHUs OOBACHSATH, YTO TAaKOE OMOTEXHOJIOTHS, II. 21

OMOTEXHOJIOTHH: TeHHAas (UM TeHeTHYecKas)
WH)XCHEpUsl; KJICTOUHAsI HH)KEHEPHST,
Ouonorndeckas HHKeHepus. [ eHeTuuecKu
MoauduimpoBanHbie opranu3msl (I'MO) u

reHHas (MM FeHeTH4ecKas) MHKEeHepHs,
KJIETOYHasl HH)KeHepusi, OMoIoruyeckas
WH)KEHEepUsi, KIIOHUPOBaHUE,
UMMOOHIN30BaHHbIE (DEPMEHTHI.
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TpaHCreHHas npoaykuus. Kiionuposanue.
NmmoOmin3oBaHHbIE PEPMEHTHI U UX
IpUMEHEHHE.

Jlemoncmpayuu. BuneopparMeHTHI ¥ CIIAlIBI TI0
OMOTEXHOJIOTMH ¥ UMMOOMITM30BaHHBIM
(dhepmeHTaMm

XapakTepru3oBaTh poiib OMOTEXHOJIOTHH B
pEeIIeHNY TTPOJOBOILCTBEHHON MPOOIEMBI U
COXpPAHEHNH 3710POBbs YEIIOBEKA

30 [Tonumepsr. Knaccudukanus nonumepos. MckyccTBeHHbIE Knaccuduuupoats noaumepsl 1o I1.22
TIOJIMMEPBI: TIEJUTYJIOU/T, alleTaTHBIN MIENK, pa3IuYHbIM OCHOBaHHSAM.Paznuuate
BHCKO3a, 11eJU10(DaH. HCKYCCTBEHHBIE MOJIMMEDHI,
Jemoncmpayuu. Komnexius noJmMepos. KJIacCU(PUIIMPOBATH UX U UILTFOCTPUPOBATH
Konnexuusi CHHTETHUECKUX MTOJTUMEPOB U TPYIIIBI TTOJIUMEPOB
H3JIEJIHI U3 HUX npuMepamu. Y CTAaHaBINBATh CBSI3U MEXKIY
CBOMCTBaMU MOJIUMEPOB U 0OJACTSIMHU UX
MIPUMEHEHUS
31 CunTteTnueckue CriocoObl MoTydeHus: MOJIMMEPOB: Pa3nuuate nonmmepusanuio u I1.23
MTOJIMMEPHI. TTOJIMMEPH3AITUS U TTOJTMKOHICHCAIIHSL. MOJIMKOH IeHCaNHio. [IpruBOAMTE MpUMeEpPHI
Cunrternueckue kayayku. [ImacTmaccsr: ATUX CIIOCOOOB TOJyYEHHUS ITOJTUMEPOB.
TTOJIUCTUPOJI, Te(PIIOH, TOTUBUHIIIXJIOPHI. OnuchIBaTh CHHTETHYECKHE KaydyKH,
CuHTEeTHYECKHE BOJIOKHA: KallpOH, HAMJIOH, IJIACTMACCHI ¥ BOJIOKHA HAa OCHOBE CBSI3U
KEBJ1ap, JaBCaH. CBOMCTBA — MPUMEHEHHUE
Jlemoncmpayuu. Komnexus CHUHTETHYECKUX
MOJIMMEPOB: TIACTMACC U BOJIOKOH U U3JICTUHN U3
HHX
32 IIP Ne 2Pacmio3HaBanue Pacno3naBanue miacTtMacc ¥ BOJIOKOH [IpoBoauTh, HAOMOMATH W OIKCHIBATH
IUIACTMACC U BOJIOKOH. XUMUYECKHAMN AKCIIEPUMEHT IS
UICHTU(UKAIIMK TUTACTMAacC M BOJIOKOH €
MTOMOIIIbIO0 KAYECTBEHHBIX PEAKIINI
33-34 IloBTOpeHue u 06061eHue Kypca. [loaBeneHue HTOroB Y4eGHOI 0 roaa.
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26

PexoMeHIa1I1H 110 OCHALIEHUIO Y4eOHOT0 Mmporecca

Y4eOHO-MeTOANYECKUI KOMIUIEKT s u3ydeHus kKypca xumuu B 10—I11 xiaccax 06a30BOro ypoBHsSI, CO3JaHHBIA aBTOPCKUM KOJUIEKTUBOM IIOJ
pykoBoactBom O. C. T'abpuensiHa, COIEpXHUT, KpoMe Yy4eOHBIX TMOCOOWH, Y4EOHO-METONUYECKHEe U TUIAAKTHYECKHUE TMOCOOUs, TETpaju ISl BBITOTHEHUS
71a00paTOPHBIX U MPAKTHYECKUX PabOT H JIp.
YMK «Xumus. 10 kiacc. ba3oBblii ypoBeHb»
1. O. C. I'abpuenan, U. I'. Ocmpoymos, C. A. Craoxos. Xumus. 10 knacc. bazoBbiii ypoBeHb. YueOHOE mocooue.
2. 0. C. I'abpuenan u dp. Xumus. 10 kiacc. ba3oBsliit ypoBeHb. MeTomudyeckoe mocooue.
3. 0. C. I'abpuenan, C. A. Craorxos. Xumus. 10 xiacc. bazoBbiit ypoBeHnb. Pabouas tetpasp.
4. O. C. I'abpuensn, U. B. Tpueybouax. Xumus. 10 xnacc. ba3osiii ypoBeHb. [IpoBepoUHbIe M KOHTPOJIBHBIE PAOOTHI.
5. DnekTpoHHas Gopma yueOHOTO TTOCOOHSI.
YMK «Xumus. 11 kiaacc. ba3oBblil ypoBeHb»
1. O. C. I'abpuenan, U. I'. Ocmpoymos, C. A. Craokos. Xumus. 11 knacc. ba3oblit ypoBenb. YueOHOe mocoOue.
2. O. C. I'abpuensan u op. Xumus. 11 knacc. ba3obliit ypoBenb. MeToanyeckoenocooue.
3. O. C. I'abpuenan, C. A. Cnaokos. Xumus. 11 xnacc. ba3osblil ypoBenb. Pabouas TeTpaisb.
4. O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 11 knacc. ba3oBblii ypoBeHb. [IpoBepouHble 1 KOHTPOJIbHBIE PAOOTHI.
5. DnextpoHHas Gpopma yueGHOTo mocoousl.

Hugpopmayuonnvie cpeocmea



27

Hnumepnem-pecypcol na pycckom asvike

1. http://www.alhimik.ru TIpencrasiensl cienyroimue pyOpUKH: COBEThI aOMTYPHEHTY, YYHTENIO XUMHHU, CIPAaBOYHUK (OYCHb OOJbIIas MOAOOpKa TaOJUI U
CIIPaBOYHBIX MAaTEPHAJIOB), Bec&lasi XUMHs, HOBOCTH, OJIMMIIHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYCCKUX CBEICHU )

2. http://lwww.hij.ru/XKypran «Xumust ¥ )KU3HBHITOHITHO U 3aHUMATEIBLHO pacCKa3biBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM

MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHbBI# KypHaT «XUMHKH ¥ XUMHs». B )KypHaIe MpecTaBICHO MHOKECTBO OIBITOB 110 XUMHH, COJCPKUTCS

MHOT'0 3aHUMAaTCIIbHOM I/IH(l)OpMaHI/II/I, HO3BOJ'[5[IOH16171 YBJICYb YYCHUKOB BKCHGPHMGHTaHLHOﬁ YacCTbIO IpEAMCETA.

4. http://c-books.narod.ru JInutepatypa 1Mo XMMHH.

5. http://1september.ru/. Xypuan «[lepBoe ceHTSOps» st yUUTENCH U HE TOJIBKO. B HEM MpeacTaBiacHO OOJBIIOE KOJIMYECTBO pabOT yUCHHKOB, B TOM YHCIIEC U

HCCIICO0BATCIBCKOr0 XapaKrepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KOJIBHBIH MOPTA CO CChUTKAaMK Ha 00pa30BaTeIbHbIC CAUTHI [0 XUMHUH.

7. www.periodictable.ru Céopuuk crareii 0 XUMHYECKHX dJIEMEHTAX, HUTFOCTPUPOBAHHBIN 3KCIIEPUMEHTAMH.

Humepnem-pecypc na an2inuiicKom sa3vike

http://webelementes.com. ComepKUT UCTOPHIO OTKPHITHS M OMHMCAHHE CBOMCTB BCEX XMMHUYECKHUX JJIEMEHTOB. byjeT mosie3eH uiss 0OydarolmuXxcs B S3BIKOBBIX

IIKOJIaX U KJIaccax.
Oo0vekmol yueoHbIX IKCKYpPCUil
1. My3eu: MUHEpaIoru4yecKre, KpaeBeIuecKue, Xy 10’)KeCTBeHHbIe, [[oTuTeXHnYeCcKui.
2. JJabopatopuu: yueOHBIX 3aBEACHUI, arpOXUMIA00PaTOPUH, SKOJIOTHUECKHE, CAHATHIIMHUOIOTHYECKHE.
3. Anreku.

4, HpOI/ISBOI[CTBeHHHC 00BEKTBI: XUMUYECKHE 3aBOJIbl, BOOOOYUCTHBIC COOPYKCHUA N APYTI'€ MECTHBIC ITPOU3BOACTBA.

MarepuajbHO-TeXHHYECKOe o0ecneyeHne KaOMHeTa XHMHH
HartypajbHbie 00beKTbI

HaTypaJ'ILHLIC 06’beKTBI, HCIIOJIb3YEMBIC B 7—9 xnaccax npu O6y‘ICHI/II/I XUMHH, BKIIOYAOT B cels KOJUJICKIIU MUHECPAJIOB U T'OPHBIX IMOPOA, METAJIJIOB U


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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CIUIaBOB, OKCHUJOB, KHUCJIOT, OCHOBaHHH, COJIC, B TOM YHCJIEC M MUHEPAIbHBIX YTOOpPCHHI, a TaKKe KOJUICKIMU OPraHMYECKUX BEIIECTB M MaTepUANIOB,
npenycmorpeHHbix ®I'OC («Hedthr u mpomykTel € mepepaboTkn», «KaMeHHBIM yroib W MPOJYKTHl KOKCOXHMHYECKOTO TPOM3BOACTBA», «BolokHay,
«[Inactmacce» u T. A. O3HaKomiieHHWE C OOpa3laMy WCXOJHBIX BEHISCTB M TOTOBBIX H3JICIHMHA IMO3BOJSET IMOJYYHTh HAIJISIIHBIC MPEACTaBICHHS 00 ITHX
Marepuanax, UX BHEIIHEM BHUJE, a TaKK€ O HEKOTOPHIX (PM3MUYECKHX CBOMCTBAxX. 3HAUMUTEIbHBIC YYCOHO-TIO3HABATEIIbHBIE BO3MOXKHOCTH HMMEIOT KOJUICKIIUH,
M3TOTOBJICHHBIE CAMUMH O0y4aromuMucs. [IpenMeTs! st TakKuX KOJUIEKIIUN COOUParOTCst BO BPEMsI SKCKYPCHUM M IPYTUX BHEYPO YHBIX 3aHSATHMH.

Kosnnexkuun ucnoyib3yroT TOABKO 7151 O3HAKOMJICHHS! 00y4YaIOImMMUXCsl ¢ BHEITHUM BUJIOM M (PU3NYECKUMH CBOMCTBAMH PA3IMYHBIX BEIIECTB U MaTEPHAIIOB.
JInst mpoBeIEHUST XUMUYECKUX OTBITOB KOJUIEKIIUHM UCIIOJIb30BATh HEB3S.

XuMHYeCKHe PEaKTUBbI U MATEPUAJIbI

OOpaieHre co MHOTHMH BEIIECTBAMU TPEOYET CTPOToro COOIOCHUS MPaBUI TEXHUKU OE30MacCHOCTH, OCOOCHHO IPHU BBHITIOJHEHUH OTBITOB CAMHMH
obyuarormumucs. Bece HE0OXoauMbIe MEphl TTPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX JOKYMEHTaX W MHCTPYKIHUAX, a TAK)KE B MOCOOUAX JUIS yUUTEICH
XUMUH.

Bce peakTuBbl U MaTepHalibl, HY)KHbIE JUIsI TPOBEJCHUS JEMOHCTPAIIMOHHOTO M YUYEHHYECKOT0 SKCIEPHUMEHTA, MOCTaBIAI0TCA B 00IIe00pa3oBaTeabHbIe
OpraHM3aliy HEHTPAIN30BaHHO B BHUJIE 3apaHee YKOMILJIEKTOBaHHBIX HaO0opoB. [Ipu HEoOXoaUMOCTH MPHOOPETEHUS TOTIOIHUTEIbHBIX PEAKTUBOB U MaTepUAJIOB
cienyer oOpaarbes B CEUAIN3UPOBAaHHbIE Mara3uHbl.

XumMunueckas J1adopaTopHasi ocy/aa, annaparbl 1 NpUOOpPbI

XuMuyeckas ocy/ia nopa3essieTcsl Ha 1B TPYIIIIbL: IS BHITIOJHEHHUS ONBITOB 00YYaIOIIUMUCS U JJISl AEMOHCTPALMOHHBIX OIBITOB.

[Ipubopsl, anmaparbl 1 yCTAHOBKH, UCTOJIb3yEeMbIE Ha ypoKax XUMHUU B 7—9 Kiaccax, KIaccu(UUIUPYIOT Ha OCHOBE MPOTEKAIOIIUX B HUX (U3UUYECKUX U
XUMHUYECKUX MPOLIECCOB C YHACTUEM BEIIECTB, HAXOAAIINXCSA B PA3HBIX arperaTHbIX COCTOSHUSX:

1) mpubops! ans paboThl € Ta3aMu — MOIY4YEHHE, COOMpaHue, OUYHUCTKA, CYIIKA, TOTJIONICHHE ra30B; PeaKlud MEXy MOTOKaMHU Ta30B; PEaKIMi MEXAy ra3aMu B
ANEKTPUYECKOM Pa3psiie; peaKklMKM MEXAY I'a3aMy IIPU HOBBILIEHHOM JABJICHUHY;

2) ammapatbl ¥ OpUOOPHI ISl OMBITOB C >KMJIKUMU U TBEPABIMH BEIIECTBAMU — IEPErOHKa, (GUIBTPOBAHUE, KPUCTAIM3AIUS; MPOBEICHUE PEAKINI MEXIy
TBEPABIM BELIECTBOM U KUIAKOCTBIO, KUIKOCTBIO U KUJIKOCTBIO, TBEPABIMU BEILIECTBAMH.

3) natuuku pH, 31eKTPONPOBOHOCTH, TEMIIEPATYPHI U JP.

BHe »stoit KJ'IaCCI/I(I)I/IKaI_II/II/I HaxoauTCsa yqe6Ha${ afnrmaparypa, npeaHasHauCHHasA JIA U3YUYCHUS TCOPCTUYCCKHUX BOIIPOCOB XUMHU: IJId ACMOHCTpAILUU



29

QJICKTPOMMPOBOAHOCTU PACTBOPOB M JABUKCHHA HOHOB B JJICKTPUUCCKOM IIOJIC, MJIA M3YYCHHA CKOPOCTU XUMHUYECKOU pCakiiui U XUMHYCCKOI'0 PaBHOBCCHA,
AJIEKTPOJIN3a, IEPETOHKU HE(THU U T. II.
BCHOMOFaTeJII)HyIO POJIb UTrpar0T UBMEPUTCIILHBIC U HAI'PECBATCIIbHBIC HpI/I60pr, Pa3IMYHLIC HpI/ICHOCO6JIeHI/I$I JUJIs1 BBIIIOJIHCHUS OIIBITOB.
Monenun

O0BexkTamMu MOJCIIMPOBAHUA B XUMUU ABJIAIOTCA aTOMBI, MOJICKYJIbI, KpPUCTAJIJIBI, 3aBOJCKUC aIlllapaThl, a TAKXKC XUMHWYCCKHUEC NPOUCCCHI. B Mpeno faBaHnuun
XUMUHU HUCIOJIB3YIOT MOJENN KPUCTAUIMUECKUX PEemETOK anmasa, rpadura, cepbl, docdopa, okcuaa yriepona(lV), noma, xeneza, Meau, Marfus, MOJEIH
KPUCTAJUIMYECKUX PEMIETOK BAKHEHIINX MPEACTAaBUTENEHN KIACCOB OPraHUYECKUX COCIUHEHUN.

BrimyckaroTcst HaOOpbI MOJIeTIeit aTOMOB JIJIsl COCTABJICHHSI IIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYJI, B TIEPBYIO OUEPE b, OPTAaHUUECKUX COCTUHECHHIA.

Y4eOHble oco0usi HA IEYATHOI OCHOBE

B mpornecce oOyueHnss XUMUN KCTIONIB3YIOT CJIEIYIONIHE TAOJIUIIBI TTOCTOSTHHOTO dKCIOHUpoBaHus: «lleproaudeckas cucteMa XUMHUYECKUX 37eMeHTOB /Jl.
N. MenpaeneeBa», «Tabnuia pacCTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJICH», « DNEKTPOXUMHUIECCKUHN PsiT HANTPSHDKECHUH METAIIIOBY, «BalleHTHBIE COCTOSTHUS aToMa
yraepoa», «[IpocTpaHcTBEHHOE U 3JIEKTPOHHOE CTPOEHUE MOJIEKYJI OPraHUYECKUX COSAUHEHUN» U JIp.

Jljia opraHu3aiuu caMOCTOSITeNIbHOM paboThl 00ydYaloMXCs Ha ypoKax HUCIONIb3YIOT pa3HOOOpa3Hble JUIAKTUUYECKHE MaTepHallbl: TETPaJnd Ha Me4aTHOM
OCHOBE WJIU OTJIeNIbHbIE padoune JTUCThl — MHCTPYKIMH, KAPTOUKHU C 3a/JaHUSMU PAa3HOUM CTETNEHH TPYIHOCTH JUIsl M3YUYEHUs HOBOTO MaTepuasa, CaMOIPOBEPKU U
KOHTPOJIS] 3HAHUIA.

IJKPaHHO-3BYKOBbIE CPeICTBA 00yYeHHUsI

K 3kxpaHHO-3BYKOBBIM CpeICTBAM 00OYyU€HHUS OTHOCST TaKUE MOCOOHS, KOTOPhIE MOTYT OBbITh BOCIIPUHSATHI C TIOMOIIBIO 3pEHUS U CIyXa. ITO KUHO(MUIbMBI,
KMHO(parMeHThl, AUa(UiIbMBbl, AUANO3UTUBBI (ClIali/bl), €AUHUYHBIE TpaHCHapaHThl A rpadornpoekropa. Cepur TpaHCIAPAHTOB MO3BOJSIOT HUMUTHPOBATH
JBUKEHHE MTyTEM MOCIIE0BATEIFHOTO HAJIOXKEHUS OJJTHOTO TPAHCIIapaHTa Ha APYroil.

Texnnueckue cpencrsa o0yuenus (TCO)

BonbIIMHCTBO TEXHUYECKUX CPEACTB OOYyUeHHs HE pa3padaThiBajoCh CHENMAIbHO AJS IIKOJBI, a W3HAYAIBHO CIY)KHUIO Ui Tepefadyd U oOpadoTKu
UH(OPMALIUU: 3TO PA3IMYHOTO POJIa TPOEKTOPHI, TEIEBU30PhI, KOMIBIOTEPHI U T. 1. B y4eOHO-BOCIUTATEIHLHOM MPOIIECCE KOMITBIOTEP MOKET UCTIOIB30BATHCS IS
pelieHus 3a1a4 HayqyHO# OpraHu3aluy TpyJaa yUYUTEsl.

HpI/I HCIOJIb30BAHNU TCXHUYCCKUX CPCIACTB O6yquI/I$I CJICAYCT YUUTBIBATH BPCMCHHbIC OT'PAHUYCHUSA, HAJIaraCMbIC CaHI/ITapHBIMI/I npaBuJIaMu U HOpMaMu
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(CanlluH). HenpepbpiBHas TpOJOJDKUTENBHOCTh JACMOHCTPAIMK BHACOMATEPUATIOB HA TEIIEBH3MOHHOM JKpaHE M Ha OOJBIIOM SKpaHE C HCIOJIb30BaHUEM
MYJIBTUMEAUIHOTO MPOEKTOpa HE JOJDKHA MPEeBbIIaTh 25 MuH. Takoe ke orpanudeHue (He O6ojee 25 MUH) pacpoCTpaHsAeTCs Ha HEMPEPHIBHOE MCIOIb30BAHUE
WHTEPAKTHBHOW JOCKH W Ha HEMPEPHIBHYIO paboTy 0OydJaromuxcs Ha MEPCOHATBHOM KOMITBIOTEpE. YPOKOB C HCIIOJIb30BAHMEM TAKUX TEXHUYCCKUX CPEIICTB
oOyueHus1, KaK TEJICBU30P, MYJIbTUMEANHUHBINA MTPOCKTOP, MHTEPAKTHUBHAS JIOCKA, JOKYMEHT-Kamepa, JOJDKHO OBbITh He 0oJiee MIECTH B HENENI0, a YPOKOB, KOTIa
oOy4arorrecs: paboTarT Ha MEPCOHATHLHOM KOMITBIOTEPE, — HE 0oJiee TPEX B HEJEIIO.

O6opynoBanue kKaduHeTa XUMUM

KabuneT XuMuu 10JKeH OBITH 000PYIOBaH CHCIHATBLHBIM JIEMOHCTPANMOHHBIM cToJIoM. [[Jist oOecrieueHus Tyqiell BUIUMOCTH JJEMOHCTPAIIMOHHBIA CTOJT
PEKOMEH/TyeTCS YCTAHABIIMBATH HA TIOIUYM.

B kaOuHeTax XMMUW yCTaHABJIMBAIOT JIBYXMECTHBIC YUEHHYECCKHE JTaOOPATOPHBIC CTOJBI C TOJBOJKOW DIIEKTPOIHEPTHU. YUCHHUYECKHUE CTOJIBI JOJDKHBI
UMETh TIOKPBITHE, YCTOWYNBOE K JICHCTBUIO arpecCHBHBIX XMMHUYECKUX BEMIECTB, M 3alIUTHBIC OOPTHUKM 10 HapyKHOMY Kparo. KaOWHeTsl Xumuu 000pymyrOT
BBITSDKHBIMU TITKa()aMH, PACIIOJIOKCHHBIMU Yy HApPYXXKHOW CTEHBI BO3JI€ CTOJIA yuuTens. J[ins mpoBeleHHs JTaOOpAaTOPHBIX OMBITOB UCHOJB3YIOT TOJIBKO MHUHH-
CIUPTOBKH.

VY4eOHbIe TOCKU JOKHBI OBITh M3TOTOBJICHBI M3 MaTepUalioB, UMEIONIMX BBICOKYIO aJre3ui0 ¢ MaTepualaMH, HCIOJIb3YeMBbIMH ISl MHCbMa, XOPOIIO
OYMINATHCS BIAKHON I'yOKOM, OBITh M3HOCOCTOMKUMHU, UMETh TEMHO-3€JIEHBIH I[BET U aHTHOJIUKOBOE MOKPHITHE. YUeOHbIE JOCKH 000PYAYIOT cOGUTaMH, KOTOPHIE
JOJIKHBI IPUKPEIUIATHCS K cTeHe Ha 0,3 M Bblllle BEpXHEro Kpasi JOCKU U BBICTYNATh Briepéa Ha paccrosiHue 0,6 M.

TeneBu3opsl yCcTaHABIMBAIOT Ha clelUaldbHBIX TymMOax Ha BbicoTe 1,0—1,3 M ot mousa. Ilpu mpocmoTpe Tenemnepenay 3pUTEIbCKHE MeCTa JOJLKHBI
pacrojiaratbcs Ha PacCTOSIHUM HE MEHee 2 M OT 3KpaHa JI0 TJ1a3 00yJarouuxcs.

JlJis MakCHUMallbHOTO HUCHOJB30BaHUSl JHEBHOIO CBETA W PABHOMEPHOTO OCBEUICHMS Y4eOHBIX MOMEIICHUN HE ClelyeT pa3Meliarh Ha MOJAOKOHHUKAX
IIMPOKOJIUCTHBIE PACTECHHUS, CHIIKAIOUIUE YPOBEHb €CTECTBEHHOTO OCBElIeHMs. BbicoTa pacTeHuil He JOHKHA MpeBbIAaThlS cM (0T mogokoHHUKa). Pacrenus
1enecooOpa3Ho pa3MeniaTh B IEPEHOCHBIX I[BETOYHHUIAX BBICOTOM 65—70 cM OT MoJjia WM MOBECHBIX KAIIIIO B IPOCTEHKAX MEXI1Y OKHAMH.

s otnenku yueOHBIX MOMEIICHUH HCTONb3YI0T MaTepHalbl M KPAacKH, CO3JAOIINE MAaTOBYIO MOBEPXHOCTh. [l CTeH y4eOHBIX MOMEIIEHHUH cieayeT
HCII0JIb30BaTh CBETJIBIE TOHA JKENTOT0, OEKEBOTO, PO30BOT0, 3eNIEHOT0, TOIYOOT0 IBETOB; s ABEpEi, OKOHHBIX paM — OeJIbIi 1[BET.

KaOuneT xumuu 105KeH ObITh OCHAIIEH XOJIOIHBIM U TOPSYUM BOJAOCHAOKEHUEM M KaHATTU3alue .

B xabuneTe XMMUM 0053aTEILHO JOJIDKHa OBITh ariTeyka, B KOTOPYHO BXOJST:
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. Kryt kpoBOOCTaHaBIMBAIOMINM PE3UHOBBIA — 1 MIT.

. [ly3bIpp ans nbia — 1 wt. (runoTepMuyeckuil naker — 1 mr.).

. buHT cTepunbHbId, mKpokuit 7 X 14 cM — 2 .

. bunT crepunbHbIi 3 X 5 cM — 2 mT.

. bunt HectepunbHBIA — 1 WIT.

. Canderku crepuibHbie — 2 yII.

. Bara crepunpnas — 1 ym.

. JletikonnacTelpb UpHHOHN 2 cM — | Karymika, 5 cM — 1 kaTymika.
. bakTepunuaHbIi 1efKOIIacThIph pa3HbIX pa3mMepoB — 20 miT.

. CiuptoBoit pactBop noaa 5%-ubiit — 1 ¢uiakoH.

. Boanslii pacTBOp aMMuaka (HamaTeIpHBIA COUPT) B ammynax— 1 ym.

. PactBop mepokcuaa Bogopoaa 3%-Herii — 1 yii.
. [IepmMaHranar kanus KpUCTAIUIMYECKUI — 1 yII.
. Ananerun 0,5 T B Tabnerkax — 1 ym.

. Hacrolika Baneprnansl — 1 ym.

. Hoxxaupl — 1 mir.

Ili1anupyemMble pe3yjbTaThl H3yYeHHUs] Y4eOHOr0 npeaMera « XMMHUS» HA YPOBHE CPeIHero o0mero 00pa3oBaHus

Boinycknuk na 6a3zoeom yposmne nayuumca:

— NORuUmamsb XUMHUYICCKYIO KAPTUHY MHUPA KdK COCTaBHYIO 4aCTb LIGJ'IOCTHOIZ HaquOﬁ KapTUHBI MHpPA,
— packpovieams poOJib XUMHUH U XUMHYCCKOT'O ITPOMU3BOJACTBA KaK HpOI/I3B0I[I/ITCJ'II)HOI71 CHJIBI COBPEMCHHOI'O O6IJ.[€CTBa;
— cpopMyﬂupoeamb 3HAYCHUE XUMUHU U €€ I[OCTI/I)KeHI/Iﬁ B HOBC@,Z[HGBHOIZ JKHM3HH 4YCJIOBCKA,

— ycmaraeaueams B3aUMOCBA3U MCXKIY XUMHEN U APYIruMH €CTCCTBCHHBIMU HAYKAMMU ;
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— ¢hopmynuposams OCHOBHBIE TOJOKEHHUS TEOPUN XUMHUECKOTO CTPOCHHSI OpraHuyecKux coenquHennit A. M. bytnepoBa u WIIOCTpUpOBaTh UX MPUMEPAMU U3

OpFaHquCKOﬁ u HeopFaHquCKOﬁ XHMHU,

— apeymeHmupogams YHUBEPCAIbHBIN XapaKTep XMMUYECKUX MOHATHH, 3aKOHOB ¥ TEOPHIl [l OPraHUYeCKO U HEOPraHU4eCKO XUMUU;

— ¢opmynuposams lepnoauueckuii 3akon Jl. 1. MenneneeBa 1 3aKOHOMEPHOCTH U3MEHEHHUH B CTPOEHUM U CBOMCTBAX XUMHUECKUX JIEMEHTOB M 00pa30BaHHBIX

HMH BCUICCTB HA OCHOBC Hepnonnqecxoﬁ CHUCTCMBI KaK rpa(pnquKoro OTO6pa)KeHI/I$I Hepﬂonﬂqecxoro 3aKOHa,

— Xapakmepu3o06ambuvs- U P-DJIEMECHTHI, a TAKXKE KEJIC30 110 UX IOJOKCHUIO B Hepno;u/lqecxoﬁ CUCTEMC Z[ n. MCHIICJICCBa;
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— Kaaccuguyuposamsb XUMUYECKUE CBA3HM M KPUCTALTHUECKUE PEHIETKH, OOBACHATh MEXaHU3MBbI HX 00pa30BaHUS U JOKa3bIBATh €AMHYIO MPUPOILY XUMHUYECKHX
CBsI3eH (KOBaJEHTHOM, MOHHOW, METAJLIMYECKOH, BOJIOPOIHOM);

— 00bACHAMb TPUIMHBI MHOTO0Opa3usl BELIECTB, UCIIONb3YsI SBICHHUS H30MEPUH, TOMOJIOTUH, aJUIOTPOIINH;

— Kaaccuguyuposams XUMHUYECKHE PEAKIUU B HEOPraHMYECKOW M OPraHMYeCKOW XUMHH MO PA3IHMYHBIM OCHOBAHUSAM H YCMAHAGIU6AMb CUEUH(UKY THUIIOB
peakiuii oT 00111ero Yepe3 0COOEHHOE K eMHUIHOMY;

— Xapaxkmepuzo8ams TUAPOIN3 KaK crenru(UIHBI 0OMEHHBIH MPOIIECC U PAcKpbléams €ro Poib B )KUBON M HEXXUBOM MPHUPO/IE;

— Xapaxkmepuzo8ams dEKTPOJIN3 KaK CHEIM(DUIHBIN OKUCIUTENFHO-BOCCTAHOBUTEIBHBIN TIPOIIECC M OTIPECISTH €ro MPaKTHIECKOe 3HAYCHNE;

— Xapaxkmepuzo8ams KOPPO3UIO METAIIIOB KaK OKUCINTEIIEHO-BOCCTAHOBUTEIBHBIN MPOIIECC U npediacams CIIOCOOBI 3aIUTHI OT HeE;

— Kaaccuguyuposams HEOPraHMIECKHE U OPTaHMICCKHUE BEIIECTBA;

— Xapaxmepuzoeams 00IIHE XUMUIECKHE CBOMCTBA BYKHEHIIINX KJIACCOB HEOPTaHNIECKUX M OPraHNYEeCKUX COSTMHEHHI B IJIaHEe OT O0MIEero Yepe3 0COOEHHOCTh
K CAMHUYHOMY,

— UCNOIb306aMb 3HAKOBYIO CHCTEMY XMMHUYECKOTO S3bIKa IS OTOOpaXEHUsI COCTaBa (XUMHUUECKHE (POPMYJIbI) U CBOMCTB (XUMHYECKUE YPAaBHECHHUSI) BEIIIECTB;

— ucno1vb306ams MpaBUia U HOPMbI MEXAYHAPOJAHONW HOMEHKIIATYphl JJIS HA3BaHWU BELIECTB MO (opmynaM H, HA0OOPOT, AJISl COCTABIECHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (JOPMYJT COETMHEHUH 110 UX HA3BAHUSM;

— 3Hamp TPUBHUAJIbHbIC HA3BAHUS BAKHEHIINX B OBITOBOM OTHOILIEHUU HEOPTaHUYECKHX U OPraHUYECKUX BEIIECTB;

— Xapakmepu3o6amb CBOWCTBA, MOJY4YCHHE U MPUMEHEHHE BaXHEHIIUX MpeACTaBUTEICH KJIaCCOB OPraHUYECKUX COEIMHEHUU (aJIKaHOB, aJKEHOB, aJKWHOB,
aJIKaJIMEHOB, apOMATHYECKUX YIJIEBOJIOPOAOB, CIIUPTOB, (DEHOJIOB, AJbJIETHIOB, IPEACIbHBIX OJHOOCHOBHBIX KApOOHOBBIX KHUCIOT, CJIOKHBIX 3(UPOB U KUPOB,
yIJ€BOJIOB, aMHUHOB, aMUHOKHCIIOT);

—- YCMAaHAa8nUueamsp 3aBUCUMOCTh SKOHOMUKHU CTPAHbI OT J0OBIYHU, TPAHCIIOPTUPOBKHU U MEPEPAOOTKH YIIEBOJAOPOJHOTO CHIPhs (HEPTH U IPUPOIHOTO ra3a);

— JKCIEPUMEHTAIBHO 1OO0mEepi#cOams COCTaB M CBOWMCTBA BaXKHEHIIMX MpPEICTaBUTENICH M3YUYEHHBIX KJIACCOB HEOPraHMYECKHMX W OPraHMYECKHUX BEIIECTB C
coOroIeHUEM MPaBUIJI TEXHUKH 0€30MaCHOCTH AJi Pa0OTHl C XUMUYECKHMHU BEIIECTBAMU U JIA00OPATOPHBIM 000pyI0BaHUEM;

— Xapakmepu306ams CKOPOCTb XUMHUECKON peaklnu U e€ 3aBUCUMOCTD OT Pa3IMUHbIX ()aKTOPOB;

— Xapakmepu3oeams XAMUUECKOE PaBHOBECHE U €r0 CMEIICHNE B 3aBUCUMOCTH OT Pa3IM4HbIX (DaKTOPOB;

— I’lpOMB’@OaMﬂ’Ib paCQéTLI 110 XUMHUYCCKUM (I)opMynaM " YPaBHCHUAM HAa OCHOBC KOJIMYCCTBCHHBIX OTHOIIICHUM MCKAY YHaCTHUKAMU XUMHUYCCKUX pCaKHHﬁ;
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— cobnodams TpaBUia 3KOJIOTUYECKOH OE30IaCHOCTH BO B3aMMOOTHOLICHUSX C OKpYXKaoLIeH cpenoi mpu oOpalleHHMH ¢ XUMUYECKUMH BELIECTBAMHU,
MaTepHagaMy 1 IIPOLIECCaMU.

BuinyckHuk na 6a3060m ypoene noayuum 603MOHCHOCHb HAYYUMbCA:

— UCNONb306aMb METO/Ibl HAYYHOTO NIO3HAHMSI IIPU BBITIOJIHEHUH IPOEKTOB U y4E€OHO-UCCIIEI0BAaTENbCKUX 3a7au XMMHUECKON TEMaTHKH;

— NPO2HO3UPO6aMs CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPraHMYECKUX U OPTAaHNYECKUX BEUIECCTB HA OCHOBE aHAJIOTHH;

— NPOCHO3UPOEaMb TEUEHNE XMMHUYECKHX IIPOLIECCOB B 3aBUCUMOCTH OT YCIOBHMH UX MPOTEKAHUS U IIPEUIaraTh Coco0bl yIPaBICHHUs STUMHU IIPOLECCaMH;

— ycmaHasenueams B3aUMOCBSI3U XUMHHU € IPEIMETaMHi T'YMaHUTApPHOTO IIUKJIA (SI3bIKOM, JTUTEPATYpOi, MUPOBOM XyJ0KECTBEHHOU KYIbTYpOii);

— packpwvléams pojb XUMUYECKUX 3HaHUN B OyAylell MpakTUYECKOH e TeIbHOCTH;

— packpbléamp POJIb XUMUYECKUX 3HaHUN B (GOPMUPOBAHUN MHAUBHUAYaATbHON 00pa30BaTeIbHON TPAEKTOPHH;

— NPO2CHO3UPOAMb CIOCOOHOCTh HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB MPOSBIATH OKHUCIMTEIbHBIE W/WIM BOCCTAHOBHUTENIBHBIE CBOMCTBA C y4€TOM
CTETeHeN OKUCIICHUS 3JIEMEHTOB, 00pa3yIOUINX UX;

— ap2ymeHmuposams €IUHCTBO MHAPA BEILIECTB YCTAHOBJICHUEM I'€HETUYECKOU CBA3U MEKy HECOPIraHHYECKUMU U OPTaHNYECKMMHU BEILECTBaMU;

— 61a0emb XMMUYECKUM SI3bIKOM JJIs1 00OTalleHNs CIIOBApHOTO 3araca U pa3BUTUS PeuH;

— Xapakmepu306amb CTAHOBJIICHHE HAy4YHOU TEOPUU Ha NIpUMepe OTKPbITUS [leprnomdeckoro 3aKkoHa 1 TEOPUM XUMUYECKOTO CTPOEHUS OPTaHNYECKUX BEIECTB;
— KPUTHUYECKH OMHOCUMbCA K TICEBJJIOHAYYHON XUMHUUECKON HH(pOpMalny, 110JIydaeMOi U3 pa3HbIX HCTOYHHUKOB;

— nonumams rI00aJIbHBIE IPOOIEMBI, CTOSALIME IIepesl YeTOBEUECTBOM (IKOJIOTHYECKUE, SHEPIeTUYECKUE, ChIPbEBBIE), U npediazams MyTU UX PELIEHUs, B TOM

YHUCJIC U C IOMOIIBIO XUMUH.
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