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IosicHuTe/ILHAA 3aIHCKA
Pabouas nmporpamma cpefHero o6miero oopa3oBaHUs 0 XMMHHU COCTaBleHa Ha ocHoBe denepallbHOTO rocynapCTBEHHOTO
00pa30BaTeIbHOTO CTaHIapTa o0mero oOpa3oBaHus. B Hell Takke yUHTHIBAIOTCS OCHOBHBIE MW W monoxeHHs: [Iporpammer
pa3BuTHs 1 HOPMHUPOBAHHST YHUBEPCATIBbHBIX YI€OHBIX NEHCTBUIT A1l cpenHero (I0IHOT0) 00Iero 00pa3oBaHus.

B paboueii nmporpamMme MmpexycMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHJIOB JEATEILHOCTH 00ydaeMbIX, IIpeCTaBIeHHBIX
B IIpOrpamMMax I HadyaJbHOTO OOIIero M OCHOBHOTO obmiero obpasosanus. ComepkaHHWe HacTosIIeH pabodeil mporpamMmbl
UMeeT 0COOEHHOCTH, 00YCIIOBICHHBIC, BO-TIEPBBIX, MIPEIMETHBIM COJEPKAHUEM U, BO-BTOPBIX, ICUXOJIOTHYECKMMH BO3PACTHBIMU
0COOEHHOCTSIMH 00y4aeMBbIX.

[lpm w3ydeHMM XUMHH BeXyIIyl0 pOJb HWIpaeT IO3HaBaTeNbHAs JeaTedbHOCTh. OCHOBHBIE BHIBI y4eOHOH
JEATENBHOCTH OOydarommxcsi Ha ypoBHE Y4YeOHBIX JeHCTBHil BKJIIOYAOT YMEHHE XapaKTepu3oBaTh, OObBSACHSATH,
KJTaCCH(UINPOBATh, BIIAJIETh METOJAaMU HAaygYHOTO MO3HAHHS, IIOJHO M TOYHO BEIPAXKaTh CBOM MBICIIH, apIyMEHTHPOBATh CBOIO
TOYKY 3peHHMs, paboTaTh B TPYyMIE, MPEACTABIATH M COOOMATh XUMUIECKYI0 HHPOPMAIHIO B YCTHOW M IMHCBMEHHOH (hopMax n
ap.

OpHa u3 3a1a4 00y4eHHUs B CpeIHEH IKoIe — MOATOTOBKA 00YyJaIOMIUXCsl K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODY
JKH3HEHHOTO ¥ IpodeccHoHaNbHOro myTH. O0yJaromuecs: JOJDKHBI HAyYHUTHCS CAaMOCTOSITEIBHO CTaBUTH LIENH U ONPENeIsITh
HYTH UX JOCTHXCHUS, UCIOIb30BaTh NIPUOOPETEHHBIH B IIKOJIE OMBIT JEATEILHOCTH B PEANLHOM JKH3HH, 32 PaMKaMH y4eOHOTo
npoiecca.

ConacHo 06pa3oBaTeNbHOMY CTaHIAPTY, INIABHBIC Yeu CPeOHez0 00uez0 00pa306anus CoCTOAT B!
1) ¢dopMHPOBaHHH LEIOCTHOTO MPEACTABICHUS O MHPE, OCHOBAHHOTO HAa MPHOOPETEHHBIX 3HAHMSX, YMEHUSX U CHOCO6Aax

JeATEITBHOCTH;
2) UpHOOpPETCHHH OMBITA PA3HOOOPA3HOI IEATENHHOCTH, OMBITA TO3HAHKS U CAMOIIO3HAHHS,

3) moArOoTOBKE K OCYIICCTBICHUIO OCO3HAHHOTO BBIOOpAa WHIMBHIyalbHOW 00pa3oBareibHOW WM NpodeCcCHOHATBHOI

TPaeKTOPHHU.

Bornbimoii BKIaa B JOCTHXKECHUE STHX LENIC CpeHero oOIero oOpa3oBaHusl BHOCHT U3YYeHUE XUMUU, KOTOPOS TIPU3BAHO
obecneuumo.

1) ¢dopmupoBaHHE CHCTEMbl XUMHYECKHX 3HAHMIT Kak KOMIIOHEHTA eCTeCTBEHHO-HAYYHO! KapTUHBI MUPa;

2) PasBUTHUE JINYHOCTH o6yqa}0umxcx, UX UHTCJUICKTYAJIbHOC WU HPABCTBCHHOC COBCPUICHCTBOBAHUE, (bOpMI/IpOBaHI/Ie Y HHUX

SKOJIOTHYECKH LIEIeCO00pa3HOTo MOBEICHHS B OBITY M TPYHIOBOH NEATEIBHOCTH;

3)  BBIPabOTKY y OOy4arONUIMXCS MOHUMaHHS OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTHH XUMHH, a TAKXKe (HOPMUPOBAHHE Y HHX

OTHOUICHHUS K XMMHUH KaK K BO3MOXXHOM o0acTu OyayIeit mpakTHIeCcKoi JesTeNbHOCTH;
4)  ¢dopmupoBaHue ymMeHus 6€30MaCHOTO OOpAIIEH s C BEMECTBAMM, HCIIOJIb3YEMBIMU B IOBCEIHEBHON JKHU3HU.

Henamu uzyuenus xumuu 6 cpeoHeii WIKONE AGNAIOMCA.

1) ¢dopmupoBaHue y ydammxcs YMEHHs BHICTh M MOHHMATh LIEHHOCTh 00pa30BaHHs, 3HAYMMOCTh XHMHUYECCKOTO 3HAHHUS IS
Ka)KIOTO YeJIOBEKa, HE3aBUCUMO OT €ro mpo(eCCHOHATBHON MAeSITENbHOCTH; YMEHHS pa3nndarth (akTel M OIECHKH,
CPaBHUBATH OLICHOYHBIC BHIBOMBI, BHJETh UX CBA3b C KPHTEPHSMH OLICHOK U CBSI3b KPUTEPHEB C ONPENCNEHHON CHCTEMON

LIEHHOCTeH, popMynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3HUIINIO;

2) ¢QopmupoBaHHe y ydammxcsi LEIOCTHOTO MPEICTABICHUS O MHUPE W POJIM XUMHU B CO3/IaHHHM COBPEMEHHOH €CTeCTBEHHO-
HAay4YHOH KapTHHBI MHpPa; YMEHHs OOBICHATH OOBEKTBI M IIPOIECCHl OKPYXKAIOIlei AeHCTBUTENHHOCTH — IPUPOIHOH,

COHI/I&J’ILHOﬁ, KyHLTypHOfI, TEXHHYECKOM Cpe€abl, UCITOJIB3YA AJId 3TOr0 XUMUYECKNUEC 3HAHUS
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3) mnpuoOpereHHe OOYYAIOLIMMUCS ONBITa Pa3HOOOPA3HOW JEATEILHOCTH, OIBITA IIO3HAHUS M CaMOIIO3HAHUS; KIIFOUCBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH), UMEIONIMX YHUBEPCAIbHOE 3HAYEHHE ISl PA3NUYHBIX BUAOB JEATEIBHOCTH, —
HaBBIKOB peLIeHHsl MpoOJeM, NPHHATHS pEIIEHMH, MOuCKa, aHanu3a M 00paboTku uH(OpPMALUH, KOMMYHHKATHBHBIX
HaBBIKOB, HABBIKOB H3MEpEHMI, HABBIKOB COTPYAHHUYECTBA, HABBHIKOB OE€30IACHOTO OOpaIleHHs C BEHNIECTBAMH B

IMOBCETHEBHOM KU3HU.

Metoanyeckne 0CO0EHHOCTH Kypca

CopnepxaHue Kypca peaqusyercs u3 pacuéra 1 4 B Heemo. DTOT JMMHUT BPEMEHH U 00yCIaBINBAET P METOIUUECKIX
ocobeHHOCTeH Kypca.

Tak xak M3y4eHrne XUMHU Ha 6a30BOM YpOBHE HE CTaBHT IIEJBIO ITOJrOTOBUTH BBHITYCKHHKA CPEIHEH IIKONBI K c1ade
ET'D mo xumum, TO B IOCTPOCHHN Kypca BMECTO XEMHOLEHTPHUYECKOTO IOAXoa (KOrja B IEHTPE METOJUKH OOYYECHUS! CTOHT
XUMHSI) MCTIONIb30BaH AHMPONOUEHMPUUECKUuil nooxod (xorma o0ydeHHe XHMHH CTPOUTCS, B HEPBYIO O4epelb, Ha OCHOBE
y4éTa HHTEpeCcoB, CKIIOHHOCTEH U 0COOCHHOCTEH yJaImuxcs).

Craryc HeIpo(QHIEHOM IUCIUILIMHBI 00pEeKaeT XMMHUIO B TYMaHUTAPHBIX, (PU3HUKO-MaTeMaTHYECKUX KJIaccax M IIKOJIax
Ha OYeHb HMU3KyI0 MOTHBAIMIO €€ M3ydeHHs Ul OONBIIMHCTBA ydammxcs. [loBbIIEHHMEe MX MHTEpeca K XMMHH YCHINBAaeTCS
NPUKIAOHBIM XAPAKMEPOM COIEPKATENBHON U MPOLECCYAIBLHOM CTOPOH B IIpejiaraeMoM Kypce (T. €. «XUMHES U JKU3HbY). Tak,
HaIrpumep, MpU U3y4eHHH MOJMMEPHBIX MaTepHalioB B Kypce OpPraHHYecKOW XMMHH (opMHpYyeTcs YMEHHE YHTAaTh ITUKETKH
TPUKOTAXKHBIX U3/IENHH C IEeTbI0 IIPABIIIBHOTO YX0/a 32 HUMH (YUCTKA, CTUPKA, CYIIIKa, YTIOKKA).

B y4eOHBIX KHHTAaxX WU3MEHEH U A3bIK HOOAYU yueOH020 mamepuana: OH B OONbIIEH Mepe NMOBECTBOBATECIBHBIH,
CBSI3aHHBIH C XyJO)KECTBEHHBIMH, JINTEPATYPHBIMH IPOM3BEICHUSMH, HCTOPUIECKUMH (paKkTaMHu.

B kmaccax u mKomax ryMaHHUTapHOTO NpoduiIsi yueOHOe CoAepKaHue Kypca IpearoaraeT yCHIeHHe TyMaHUTapu3alui B
00y4eHNU XMMHH Yepe3 UCIOIb30BAHHE MPHEMOB, METOJOB U CPEACTB, XapaKTEPHBIX Ui TYMaHUTAPHBIX AUCIUIIIMH. Tak, B
IIKOJIaX M KJaccaxX C yriyOJaEHHBIM M3Y4eHHEM MHOCTPAHHOTO SI3bIKAa XOPOIIMH 3P QeKT NaéT YTeHne XMMHIECKOro MaTepHraia
Ha WHOCTPAaHHOM S3BIKE. YUHTEII0 HEoOXOIUMO MOoJ00paTh COOTBETCTBYIOIIMH IporpaMMe IO XHMHH MaTepuanl Ha
MHOCTpaHHOM s3bIke. Ecim mombop Takoro marepmana OCYIIECTBHTH JOCTaTOYHO TPYAHO, OCOOEHHO B YCIOBUSIX CEITbCKON
IIKOJIBI MJIM IIKOJIBI HEOOJIBIIOr0 HACEIEHHOTO ITyHKTa, TO MOXKHO BOCIIOJIB30BaTHCSI BO3MOXKHOCTSIMU MECTHOM OHOIMOTEKN HIIN
WurepHera. byner mone3HslM mpuBIedbh K paboTe MO MOAO0pPY XMMUYECKOTO MaTepHaga Ha MHOCTPAHHOM SI3BIKE M CaMHUX
yUAaIXCs.

Taxxe B S3BIKOBBIX LIKOJIAX OOJBIIOE 3HAYECHHE JUIS YCUJICHNS] MOTHBAIMU K U3YYEHHIO XMMHUYECKOTO MaTepuaia uMeeT
HCIIOJIb30BaHUE MEXIPEIMETHBIX CBsI3el XMMHH C MHOCTPAHHBIM s3bIKOM. Tak, Hampumep, 3p(GEeKTUBHO NMPUMEHEHUE 3a/1aHHiI
JUIst OTPabOTKH y4eOHOTO COAepKaHMsI Kypca Ha YCTAHOBJICHHE aHTIOSM3BITHOI STUMOIOTHH XUMUYECKHX TEPMUHOB (HAIIpuMep,
CHMBOJIbHBIE 0003HAYCHHUsI OTHOCHUTENIBHBIX aTOMHOW M MOJICKyIsipHOW Macc 4, u M, npoucxoasT ot auri. relative) wim ux
IBOJIFOLIMK (HATIPUMED, Iped. «kamanuz» — auri. catalize — pyc. kamanuz). C GONbIINM YIOBOJBCTBHEM yYaIllHECs IIKOJ H
KJIaCCOB C YTIyOJIEHHBIM M3Y4YE€HHEM MHOCTPAHHOTO SI3BbIKA HAXOMAT M MPEACTABINIOT MH(OPMAIMIO O PONIH YIEHBIX-XUMHUKOB
WM O Pa3BUTUH XMMUYECKOH MPOMBIIUICHHOCTH B CTPaHAX M3y4aeMOTO S3bIKa, KOTJIa TOTOBST COOOIIEHUS U MPe3eHTalUH 10
3a71aHusIM pyOpukH «Vcronb3yiiTe JONMOIHUTEIbHYIO HH)OPMAIHIO ¥ BBIPA3UTE MHEHHE).

B rymanuMTapHBIX MKOIaX IUJAKTHYECKH OMNPABJAHO HCIONB30BAHNE CHMBOJIMKH, HMPHHATOH B PYCCKOM SI3BIKE IS
o0o3HayeHus vacTed cinoBa, Npu (OPMUPOBAHMHM OOOOIIEHHBIX 3HAHMH MO XMMHYECKOH HOMEHKIAType. OTOT MNpuEM
UCIIOJB30BaH B yueOHbIX KHHTrax 10—11 kimaccos.

Hampumep, B opranndeckoi XMMHU CHMBOJIHKA PYCCKOTO SI3bIKa ITIOMOTaeT popMupoBaHuio HoMeHKIaTyps MIOITAK.
Tak, o0muii cioco6 0Opa3oBaHMs HAa3BaHMIT MPENEIBHBIX OJHOATOMHBIX CIIHPTOB U NPEAEIHHBIX OZHOOCHOBHBIX KapOOHOBBIX

KHCJIOT MOXKET OBITh OTPAXEH CIESAYIOIMMH 3aIACSIMU:
Autkan-oi1 (MetaHo, 3TaHoI, ponanoi-1);

AnkaH-0B-a 4/1(3 0T (. €TaHOBas1, 3TaHOBAA U T. I[.).
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B nmponeccyanrsHOM OTHOIICHMH B KJIACCaX T'yMaHHTapHOTO MPO(IUIIL, B KOTOPBIX 00ydaeTcs: OOJIBIIMHCTBO JEeTeH ¢ IPKUM
00pa3HbIM BHICHHEM MHpPA, CKJIOHHBIX K OMOLMOHAIBHBIM IIEPEKUBAHMAM, 3HAUMTEIBHbIA S(QQEKT TocTHraercs mpu
UCIIONB30BAHUN npuéma auumayuu, T. €. HaJeldeHHs OOBEKTOB HEXKHUBOTO XHMMHYECKOTO MHpa (3JI€EMEHTOB, BEIIECTB,
MaTepHaioB, Peaknuil) XapaKTepHBIMHA YepTaMH M MPU3HAKaMH KHBOTO, UX «odesoBeunBaHue». OOIMH croco0 TOCTHKEHHS
3TOM 1menu oTpaxaercss B OOOOMIEHHOM Ha3BaHMU OTAENBHBIX 3afaHMil Kypca, B KOTOPBIX HEOOXOAMMO pPAacKpHITh
XYIOXKECTBEHHBII 00pa3 BemecTBa uiu npouecca. CiaeayeT MoAYepKHYTh, YTO yJalluecs ¢ yJOBOJIbCTBUEM MUIIYT HeOOMbIINE
JHUTEepaTypHBIE IPOU3BEICHNS (3cCe, CHHKBEHHBI) TAKOTO TUIAHA, TEM CaMBIM COBEPIICHCTBYS CBOIO JINTEPATYPHYIO ICEMEHHYIO
pedb U ycBanBasi HEOOXOIMMOE XMMHUIECKOE COJIepIKaHuUe.

B kmaccax ¢u3snKo-mMaTeMaTHIeCKOro NMPOQUiIL, OYEeBHIHO, COAEpKaTelbHas U IpolleccyanbHas CTOPOHBI OOy4YeHHS
XUMHH JTOJDKHBI OBITh HECKOJIBKO HHBIMH.

Ecnn B WacTH CBSI3M XMMUHM C JKU3HBIO OHH COBHAJAIOT C €€ NpenojaBaHHeM B Kjlaccax T'yMaHHTapHOTO mpoduis, To B
oTbope yueOHOro MaTepuaza U METOAMKE Kypc MpearonaraeT HCHoNb30BaHue APYroi AuAakTUKU. HekoTopele TeMbl, 0cOOEHHO
CBsI3aHHBIE C (DM3UKOH (CTPOCHHE aTOMA M BEIIECTBA, HEKOTOPHIE aCIIeKTHl (PM3NIECKOI M KOIJIOMJHOW XUMUH, Ta30BBIE 3aKOHBI),
sddexTrBHEE M3yuaTh Ha OCHOBE AKTHBHBEIX (hopM oOydeHms (Oecenmsl, IUCIYTa, 3JIEMEHTOB YPOKOB-KOH(EpEeHIHi), 4To
MO3BOJISIET 3HAYMTEIBHO YBEIHYHUTH IOJIO CAMOCTOSTENBHOH paboThl ydammxcs. Takol moaxox AaéT BO3SMOXHOCTH IIHPOKO
HCIIOB30BATh MEXITPEAMETHBIE CBSI3H ¥ ()OPMHUPOBATh CMHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MHpa.

B kypce HM3MeHeHa M JHMIAKTHYECKAs pPOJb XUMUUECKO20 IKCHEPUMEHMA U DPACYEMHBIX 3a0ay no gopmynam u
YPagHeHUAM.

Xumnst — ocobast ydeOHas IOUCHWILUIMHA, B KOTOPOH HapsAoy C TEOPETUUECKMMH 3HAHHAMH (OPMHPYIOTCS TaKKe
SKCIIEpUMEHTAIbHbIE U Pacu€THbIC YMEHUSA U HaBbIKM. HO HMEHHO Ha XUMHUYECKHH SKCIEPUMEHT U pelleHUe pacuETHBIX 3a/1ad
KaTacTpo(UIeCKH HE XBAaTHT BPEMEHH, OTIYIIEHHOTO Ha Yyd4eOHbIM mpomecc Ha 6azoBoMm ypoBHe. Iloatomy B Kypce
MPEAYCMOTPEH 00s3aTeNbHBIH JEeMOHCTPAIIMOHHBIA AKCIIEPUMEHT MPH PACCMOTPEHHU KAKIOH YKPYMHEHHOH AWAAKTHUECKOU
enuHUIBl — naparpada. Tak kak JJabopaTOpHBIH yIeHHYECKUH SKCIEPUMEHT B CHITY Y3KOTO BPEMEHHOTO JIMMUTA IIPHOOpETaeT B
U3YYEeHHH Kypca SMU30IWIECKHN XapakTep, TO MPEANONaraeTcsl MIMPOKOe MPUBIECYEHUE K BHITOTHEHHUIO AEMOHCTPAMOHHOTO
SKCTIEpUMEHTA yJaIIUXCsl B KA9eCTBE aCCUCTEHTOB YUHUTEINS. DTO MO3BOIMUT MOAAECPKHBATh HA JOIDKHOM yPOBHE NPAKTHIECKHE
YMEHHS ¥ HaBBIKH yYamluxcsi, cOPMUpPOBAaHHBIE B OCHOBHOM mKoie. HekoTopylo HampspkEHHOCTH B 00ECHEYEHHOCTH
HAarJSIHOCTHIO YPOKOB XMMHH JOJDKHBI CHATH 00sI3aTeIbHBIE KOJUIEKIIMH, TOATOTOBICHHBIE K KXKJOMY YPOKY XHMHUH Ha OCHOBE
PHUCYHKOB-KOJUTQKEeH, MMEIOMuXCcsl B ydeOHOM mocobuu. M, HakoHeN, 9acTb NMpoOIeM XHMHYIECKOTO JKCIIEpHMEHTa MOTYT
peLINTh MHOTOUYHUCIECHHBIE BHJCOMAaTEpUalbl, CONpOBOXIaromue Kypc. OIHAKO Takue 3aMEeHbl NPHUMEHHMBI TOJBKO B TOM
cllydae, €CIIM JUKTYIOTCSl TpaBWJIaMH TEXHUKH O€30MacCHOCTH WJIM €CIH PealibHble AKCHEPHMEHTH TPEOYIOT 3HAYUTEIBbHBIX
3aTpaT BPEMEHH.

Onu30auueckoe, a He CUCTEMHOE BKIIIOYEHHE Pacu€THBIX 3a7ad 1o (popMysiaM M YpaBHEHHSM B MPOLECC N3y4YeHHs Kypca
NOPUBOANT K Pa3pbiBY [IByX B3aWMOCBSI3aHHBIX CTOPOH PAcCMOTPEHHS XHMHYECKHX OOBCKTOB (BEIIECTB M peakiuii) —
KayeCTBEHHOM M KOJNMYeCTBEHHOW. Tak Kak Ha YpOKe Ha pelIeHHe pacy€THBIX 3a4ad 10 XUMHM BBIIEIUTH BpeMs
npoOJieMaTHIHO, HEOOXO0ANMO HCIIOJIB30BaTh BCE BO3MOXKHOCTH CaMOCTOSTEIBFHOM PaboThl y4aluxcsl, U B IEPBYIO odepeb pu
MOATOTOBKE JIOMAIIHEro 3a/aHusi. MOXKHO HCHONB30BaTh NMPHBEIEHHBIE B B KOHIE KaKI0ro maparpaga mocoOust pacuéTHble
3a7a4d, OIEHHBAs WX M KOMMEHTHpPYS Pe3ylbTaThl OLEHOK B Hadale KaXKIOTO ypOKa Ha MpOTshKeHWH 3—5 MuHyT. Takas
TEXHOJIOTHS TTO3BOJISIET PEIIUTH eIlé OAHY NPobiIeMy, KoTopas BOSHHKAET NpH 00y4eHHN XMMHUH Ha 6a30BOM ypPOBHE B YCIOBHSX
BPEMEHHOTO IEHTHOTA, — MPOOJIEMy HAKOIUICHHS OLCHOK W OOOCHOBAHHOCTH BBICTABIICHHS PYOESKHBIX (IIOJYTOMOBBIX) U
UTOTOBBIX (TOTOBBIX) OIIEHOK YJaI[FMCS.

Ycunenue momusayuu yuawjuxca K uzyuenuio HenpoQuabHoli Xumuu peanu3yemcs 6 Kypce uepe3 packpvimue
C8A3U U3yHaemozo mamepuana c oyoyuieii npogeccuoHanIbHOl 0eAmMenbHOCMbIO 6bINYCKHUKA CPEOHell WKObL.
Hau6Gonpmmit 3¢dexr maér camocTosTensHas paboTa CTapIIEKIACCHUKOB 10 PacKpHITHIO 3TOoH cBs3u. Kypc mpemycmarpuBaer
BBITIOJTHEHNUE ydamuMucs 3amaHuil tuma «[loAroToBbTe paccka3 O TOM, KakK CBS3aHBI 3HAHHMS KOHKPETHOH TEMBI IO XMMHH C
obyueHneM B BolOpaHHOM Bamu BVY3e win ¢ Bameil Oynymieit mpodeccuein»; «Ha3oBuTe M3BEeCTHBIE BaM MEXAYHApPOHBIC

BOOpy)KéHHI:Ie KOHq)III/IKTLI, KOTOPBIC CBS3aHbI CO CTPEMJICHHEM YCTAHOBUTH KOHTPOJb HaA IMPUPOAHBIMH HCTOYHUKAMHU



yrieBomoponoB»; «lIpuBexure TpUMEpHl HHTETpanWil OSKOHOMHK pPa3iIMYHBIX CTPaH, OCHOBY KOTOPBIX COCTaBISIET
UCIIOb30BaHUE TPHUPOAHOTO Tra3a» WM NpU TOATOTOBKE OTBETOB Ha BOMpochl «Kak MUpPOBBIE IIEHBI Ha HE(Th BIUSIOT Ha
6ropkeT Hamtelt crpadbl? [Ipeanoskure cBOM BapuaHTH yMEHBIIEHUS 3aBUCHMOCTH SKOHOMHKH Poccuu oT konebaHus MEPOBBIX
IIeH Ha HeTh» U T. 1.
B crapmux kimaccax B KayecTBE OPHUEHTUPOBOYHOW OCHOBBI OOOOIIEHUS] Ba)KHEHIINX MOHATHA H TEOPUIl XUMHH
CllyXaT punocopckue Kamezopuu, HAIPUMEP KATETOPUS «OTHOCHTENBHOCTH HCTHHBY. Tak, B XOJAE€ MAUCKYCCHH O
KnaccH(UKAINE XMMHYCCKUX 3JIEMEHTOB, MPOCTHIX BEIIECTB (METAUIBI M HEMETAIUIbI) M COCANHCHHMIT (OKCHIBI U TUIPOKCH/IbI)
CTapIIEKIACCHUKH YCBaMBalOT 0a30BbIC MOHATHS Kypca (CTPOSHHE aToMa M BHIBI XUMUYECKHX CBS3€H, THITBI KPHCTAUTHIECKIX
peéToK 1 Gpu3nuecKkre CBOCTBa BElecTB, aM(pOTEPHOCTD).
OmuH 4Yac B HeAENO, OTBEIEHHBI Ha H3y4YeHHE Kypca, IIperojiaraeT IIHPOKOE WCIONb30BaHHE JIeKUYUOHHO-
CEeMUHAPCKOUL hopMbl NPOBedeHUs YHeOHbIX 3aHamuil. DTO MO3BOJISCT CTaPIICKIACCHUKAM HE TOJBKO 3((EeKTHBHO ycBauBaTh

cofiepXaHHe Kypca, HO ¥ TOTOBUT HX K IPOIODKEHHIO 00pa30BaHus B BBICIIEH IIKOJIE, Iie Takas Gopma npeodragaer.

OO0mas xapaKkTepucTHKA Kypca
KonmyectBo 4WacoB, oTBenEHHOE Ha W3yYCHHE XMMHH Ha 0a30BOM YpOBHE, W COOTBETCTBHE OOpa30BaTEIbHOMY
CTaHJAPTy ONPEICIIIIN TIIATEIBHBIA OTOOP coep KaHus Kypca XUMHH, TIO3BOJISIONIETO:
®  COXpaHHUTH JOCTATOYHO LEIOCTHBIH M CHCTEMHBIH KypC XMMHHU, KOTOPHIH (pOopMHpOBAIICS Ha MPOTSHKEHUH JECATKOB JIET KaK
B COBETCKOM, TaK M B POCCUNCKOH ILIKOJIE;
e 0CBOOOIUTH KypC OT H3JIUIIHE TEOPETH3MPOBAHHOTO M CIIOKHOTO MaTepHaia, Uil OTPadOTKH KOTOpOro TpedyeTcss HeMajio

BPEMCHH;

L4 MaKCUMaJIbHO COKPATUTh Ty ONUCATCJIbHYIO YaCThb B COACPIKaHUUN yqe6H0ﬁ JUCHUIIIIMHBI, KOTOpas MO3BOJISCT 00ecIeunuTh

Npo(WILHEINA YPOBEHb 00YYEHHUS IIPEAMETY;

e  BKIIOYHTh B KypC MaTepHaj, CBS3aHHBIA C TIOBCEIHEBHON JKHM3HBIO UYEIOBEKa, ¢ Oymymiel mpodeccHoHaIbHOM

JACATCIIbHOCTBIO BBIITYCKHUKA, HAIIPAMYIO HE CBSI3aHHOM C XUMUCH.

MeTo10/10rHYeCKOi OCHOBOH IMOCTPOSHHUS YUeOHOTO CONIepKaHus Kypca XMMHU JUTS CpeHeil IIKoIbI 6a30BOT0 ypOBHS
SIBUJIach Mjes HHTErPHPOBAHHOTO Kypca, HO HE €CTECTBO3HAHMS, & XHUMHUU.

CTpykTypa TpemjiaraeMoro Kypca pemaeT maBe MpoOIeMbl WHTETpauyd B OOy4YeHWH XHMHH: MepBas —
BHYTPHIIpeAMeTHAs HHTErPaIHsi, BTOpas — MeKNpeAMeTHas.

BHyTpumnpeaMeTHass HHTErpanusi ONpeeNseT CICAYIOIIYI0 O4YepENHOCTh H3Y4EHHs pas3[elioB XMMHUH: BHauaye
M3y4aeTcsl OpraHuveckas XHUMHUs, a 3aTeM — o0mas XuMus. Takoe CTPYKTypHpOBaHHE OOYCIIOBIEHO TEeM, YTO 000O0IIeHHE
coziep KaHMs TpeAMeTa MO3BOJIIET Ha 3aBepIIaronieM dTare c(hOPMUPOBATh Yy BHITYCKHUKOB CPEAHEH IIKOJBI MPEACTAaBICHHE O
XMMHH KaK O IeJIOCTHOM HayKe, II0Ka3aTh eIMHCTBO €€ MOHATHH, 3aKOHOB U TEOPHH, YHUBEPCAILHOCTh U IPUMEHUMOCTh HX KaK
JUISI HEOPTraHUYECKOH, Tak U JIs1 OpraHU4eCKOM XMMHUU.

Me:xnpeaMeTHasi MHTerpans I03BOISET, ONHPAsCh HAa 3HAHUA 10 XHMHHM, OOBEIWHHUTH 3HAHUS IO (HU3HKE,
Ouosnorun, reorpaduy, 3KOJIOTMH B €IMHOE NOHMMAHUE HPHUPOABI, T. €. cHOPMHUPOBATH IEJIOCTHYIO €CTECTBEHHO-HAyYHYIO
KapTHHY OKPYKAlOIIero Mupa. OTO TO3BOJIMT CTApIIEKIACCHUKAM OCO3HaTh, 4YTO 0Oe3 3HAaHWH IO XUMHH BOCIIPHATHE
OKpY’KaloIIero Mupa Oy[eT HEMOJTHBIM M YIIepOHBIM, a JIONYW, HE IONYYMBIONE TaKUX 3HAHHH, MOTYT CTaTh HEOCO3HAHHO
OMAaCHBIMHM, TaK KaK XMMHUYECKH HErpaMOTHOE OOpalieHHe ¢ BEIIeCTBaMHU, MaTepHajaMH U HPOLecCaMy MPECTaBIsIeT yrpo3y
JUTSL SKU3HU.

Kpome >Tux 1ByX BEAyIINX HHTETPHPYIOMINX UEH, B Kypce XUMUH PEeann3yeTcs eIné oaHa uaes — HUaesl unmezpayuu
XUMUYECKUX 3HAHUL C 2YMAHUMAPHBLIMU OUCYUNTUHAMU: UCTOPUEH, TUTepaTypol, MUPOBOI XyHI0XKECTBEHHOH KyIbTypoil. D10, B
CBOIO OYepesb, MO3BOJSIET CPEACTBaMM Y4eOHOTO IpeaMeTa II0Ka3aTh poJib XMMHU U B COIMAIBHOH cdepe demoBedeckon

JACATCIIBHOCTH, T. €. IOJJHOCTBIO COOTBETCTBOBATH UICAM 06pa30BaTeJH)HOFO CTaHJapTa.
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Oco6GeHHOCTH colepKaHus 00ydeHHs XUMUH B cpefHeil (II0JHOM) mIKoire oOyCIIOBICHB! CIIeNN(UKON XUMHA KaK HayKd H
HOCTaBJICHHBIMH LieJsIMH. OCHOBHBIMH IIPOOJIEMAMH XHUMHH SIBIISIOTCS U3y4EHHE COCTaBA M CTPOCHHS BEILECTB, 3aBUCHMOCTH HX
CBOWCTB OT CTPOCHHUS, NOJIYYCHUE BEIIECTB C 3aJaHHBIMHU CBOMCTBAMHU, MCCIICJOBAHUE 3aKOHOMEPHOCTEH XUMUUECKUX PEaKIUi 1
IMyTel YNpaBIeHNS MMM B LEISIX IOJYYEHHS BEIIECTB, MarepHaloB W SHeprud. [lostoMy B pabouell mporpamme 1o XUMHH

HaIlTA OTPa>XC€HUE OCHOBHBIE COAECPIKATEIIbHBIC JIMHUM:

e  «BemecTBo» — 3HAHHSA O COCTaBE W CTPOCHUM BEHICCTB, MX (DU3UYCCKUX U XMMHUYCCKUX CBOWCTBAX, OMOJIIOTHYECCKOM
JICHCTBHH;
o «Xumuyeckas peakius» — 3HAHUS 00 YCIOBHUSX, B KOTOPBIX MPOSBISIIOTCS XMMHYECKHE CBOICTBAa BELICCTB, CrOcobax

YHOpaBiIC€HUA XUMUYCCKUMU IPOLICCCAMU,

o ((HpI/IMeHeHI/IC BCIICCTB» — 3HAHUA H OIIBIT HpaKTH‘IeCKOfI JACATCIIBHOCTH C BEILIECTBAMU, KOTOPBIC HanOoJiee YacTo

TMPUMEHATCA B HOBCC,Z[HCBHOﬁ JKU3HU, IIUPOKO UCIIOJIB3YHOTCSA B MIPOMBIIIJIEHHOCTH, CEJILCKOM XO3ﬂﬁCTBe, Ha TPAaHCIIOPTE;

L4 «SI3BIK XUMUM» — CHCTEMa Ba)XKHEHINX MOHATHA XHUMHH W TEPMHUHOB, B KOTOPBIX OHHU OIIMCBIBAIOTCS, HOMCHKIJIATypa
HEOPraHNYCCKHX BECUIECTB, T. €. UX Ha3BaHUA (B TOM YHUCJIC U TpI/IBI/IaJ'ILHLIe), XUMUYCCKHE (bOpMyJ'[I)I " YpaBHCHUSA, a TaKKE

IpaBuIIa IepeBoia HHHOPMALUH C €CTECTBEHHOTO A3bIKA HA SA3bIK XUMUH U 00paTHO.

MecTo npeaMeTa B y4eOHOM ILIaHe

DenepanbHBIA TOCYIapCTBCHHBI 00pa30BaTeNbHBIN CTaHAAPT MPEIYCMaTpUBAET U3yYCHHE Kypca XHMHH B CpEIHEH
IIKOJIE KaK COCTaBHOM 4acTH ImpeaMeTHOH obnacti «EcTecTBeHHO-HAayYHbIE IPEIMETHI».

B 6a3ucHoM yueOHOM IUTaHe cpefHel MIKONBI XMMUS BKIIIoYeHa B pasnen «Conepkanue, GopMUpyeMoe yJacTHUKaMHU
oOpa3zoBarenbHOro mponeccay. ObyJaromuecss MOTYT BRIOpATh I U3Y4SHUS WM HMHTETPHPOBAHHBIA Kypc €CTeCTBO3HAHHUS, HIIH
XHMUIO KaK Ha 0a30BOM, TaK U Ha YIIIyONEHHOM ypOBHE.

PaGouast mporpaMma 1o XMMHH JUIs CpeHEro o0ero oopa3oBaHus Ha 0a30BOM ypOBHE COCTaB/ICHA U3 pacuéTa 4acos,
YKa3aHHBIX B 0a3UCHOM y4eOHOM IITaHe 00uieoOpa3oBaTesbHbIX opranu3anuii: 1 gac B Hepenmto (70 4acoB 3a 1Ba roza oOy4eHus).

JIM4HOCTHBbIE, MeTaNpeIMeTHbIe H NpPeIMeTHbIe Pe3yJIbTaThl 0CBOEHUs Kypca
JlesTenbHOCTD yunTeNns B OOyYeHUH XHMHUH B CpeIHEH IIKOoJIe JOJDKHA OBITh HallpaBieHa Ha JOCTIDKEHHE 00yJarolIHMUCs
CIIEYIOIHX TUYHOCHIHBIX PE3YIbIMan o6
1) B IEHHOCTHO-OPHEHTAMOHHOU cdepe — ocosnaHue POCCUICKON TPAKTAHCKON HISHTHYHOCTH, MATPUOTH3Ma, YyBCTBA

TOPJIOCTHU 33 POCCUICKYIO XUMUYECKYIO HAYKY;

2) B TpymoBoii cepe — 2omogrHocmbs K OCO3BHAHHOMY BBIOOpY [MaibHEIIeld 06pa3oBaTelbHONW TPACKTOPHU WA TPYHIOBON

JACATCIIBHOCTU,

3) B mo3HaBarenbHOW (KOTHHUTHBHOW, WHTEIUICKTYalbHOW) cdepe — yumenue yOpaBIsATh CBOEH IMO3HABATEIBHON
JEATENBHOCTBIO, 20MOGHOCHb U CHOCOOHOCMb K 00PAa30BaHHIO, B TOM YHCIE CaMOOOPa30BaHUIO, Ha NMPOTSHKEHUH BCei
JKHU3HH; CO3HATENIbHOE OTHOLIEHHWE K HENPEpPHIBHOMY OOPa30BAHMIO KaK YCIOBHIO YCIEHIHOH NpOoQecCHOHAIbHON U

0011IeCTBEHHOM e TEIBHOCTH,

4) B chepe cOepexeHus 300pOBbS — npuHsmue W peaiuzayus IEHHOCTEHW 300pPOBOTO W 0O€30MacHOr0 00pasa >KU3HU,
Henpusimue BPEIHBIX NPHUBBIUEK (KYPEHHs, YIOTPEOIEH s aKOroJl U HAPKOTHKOB) HA OCHOBE 3HAHUH O TOKCHYECKOM U

HapKOTUYE€CKOM HeﬁCTBHH BCHICCTB,

Memanpedmemnuvimu pe3ynipbmamamu OCBOCHUS BBITYCKHUKAMH CPEIHEH MIKOJIBI Kypca XHMUH SIBIISIOTCS:
1) ucnonv3oeanue yMeHHWI W HABBIKOB PAa3JMYHBIX BHUIOB MO3HABATEIHHOM JESTENHLHOCTH, NpUMEHeHUe OCHOBHBIX METOIOB
MO3HaHUs (CHCTEMHO-HH(POPMAIMOHHBINA aHaIN3, HAOMIOCHNE, U3MEPEHHE, MPOBEICHUE SKCIIEPUMEHTA, MOJCINPOBAHHUE,

HUCCIICa0BaTCIIbCKasa HCSITCIII)HOCTL) JUTSL U3yY€HUSA Pa3jIMIHbIX CTOPOH 0pr)1<a10mel71 HeﬁCTBHTCHbHOCTH;
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2) 61a0eHue OCHOBHBIMH HUHTCJUICKTYaJIbHbIMU OII€paliusIMU (q)OpMy.III/IpOBKa TUINOTE3, aHallu3 W CHUHTE3, CPaBHCHHUC U

cucTeMaTH3anus, 0000IICHHE 1 KOHKPETH3AIIHUSI, BBIABICHHE IPHYUHHO-CIICICTBEHHBIX CBSI3€H U MOMCK aHAJIOTOB);
3) nosuanue 0GBHEKTOB OKPYKAIOUIETO MUPA OT OOIIET0 Yepe3 0COOEHHOE K €INHUIHOMY;
4)  ymenue BHIABUTATH HICH U ONPEIECIATH CPEICTBA, HEOOXOMMMBIE IS UX PeaH3allHH;
5)  ymenue onpenensaTh UENH U 33]a4H JACITSILHOCTH, BRIOUPATh CPEACTBA PEan3alliy eI U IPUMEHATh HX Ha PAKTHKE;

6) Ucnonbzoearue pa3jIMIHbIX UCTOYHUKOB JJIS ITOJTYYCHUS XUMAYECKOI I/IHq)OpMaIII/II/I, NIOHUMaHUE 3aBUCUMOCTHU COACPIKAHUA

u (hopMBI IpeAcTaBIeHNsT HHPOPMAIMHU OT IieTeil KOMMYHHUKAIUU U aJ[pecara;

7) ymerue NpoaYKTUBHO 06]].[3TI)C$I u B3aPIMO,I[eﬁCTBOBaTB B IIponecce COBMECTHOM JACATCIIbBHOCTH, YYUTHIBATh MTO3UIUU APYTUX

YYaCTHUKOB IEATEIBHOCTH, (G PEKTUBHO pa3penaTb KOHQINKTHI;

8) 20MOBHOCMb W CIIOCOOHOCTh K CaMOCTOSITCIIbHOM I/IH(bOpMaL[I/IOHHO-HO3HaBaTeJ'II;HOI71 JACATCIIBHOCTH, BKJIIOYass YMCHUE
OPUCHTHUPOBATLECSA B PA3JIMYHBIX WCTOYHHUKAX I/IH(l)OpMaL[I/II/I, KPUTHYCCKHU OLICHUBATHL U UHTCPIIPETUPOBATH I/IH(bOpMaHI/IIO,

MOJIy4acMYI0 U3 Pa3JINYHBbIX NCTOYHUKOB,

9) ymMenue WCIONB30BaTh CPEINCTBA MH()OPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TexHoyorud (manee — UKT) B pemienun
KOTHUTHBHBIX, KOMMYHUKaTUBHBIX M OpPraHU3alMOHHBIX 3a4a4 C COONIOAEHHEM TPeOOBAaHHK SPrOHOMHKH, TEXHHKH

6C3OHaCHOCTI/I, TUT'CHBI, peCprOC6ep€)K€HI/I$I, IIpaBOBLIX U 3TUYECKUX HOPM, HOPM HH(bOpMaL[PIOHHOfI 6630HaCHOCTI/I;

10) 61a0eHue A3BIKOBBIMH CpeacTtBaMu, B TOM YHCJIE U A3BIKOM XUMHH — YMEHHUE ACHO, JIOTUYHO U TOYHO U3JIaraTb CBOIO TOUKY
3pE€HHA, HUCIIOJB30BaTh aJIC€KBATHBIC A3BIKOBBIE CPEACTBA, B TOM YHCJIE€ U CUMBOJILHBLIC (XI/IMI/I'-ICCKI/IG 3HaKH, (I)OpMyJ'II:I u

YpaBHCHUS).

Ilpeomemnvimu pesynomamamu W3y4eHUs XUMUH Ha 0a30BOM YpOBHE Ha CTYNCHH CpEIHETO oO0Imero oOpa3oBaHHS
SIBIISIFOTCSAL

l. B TIO3HABATENBHOM cepe
1. 3uanue (NOHUMAaHue) N3yICHHbIX TOHSATHI, 3aKOHOB U TEOPU;

2. YMeHue OIMCBIBATh IOEMOHCTPAITMOHHBIE W CaMOCTOATEIBHO HpOBeIIéHHLIe OKCIIEPUMEHTHI, HCIIOIB3ysA I 3TOrO

€CTECTBEHHBIN (PYCCKUM, pOJHOI) SI3BIK U S3bIK XUMUUY;

3. ymerue KHaCCI/I(bI/IHI/IPOBaTL XUMHUYCCKUE DJJIEMCHTBI, MPOCTBIE W CJIOXKHBIE BCUICCTBA, B TOM YHUCIC W OPraHUYECCKUEC

COCAUHEHUSA, XUMUYECKUE PEAKIIUH T10 Pa3HbBIM OCHOBAHUSAM,
4, YMeHue XapaKTCpUu30BaThb NU3YYCHHBIC KJIACChl HCOPraHNYECKUX U OPTAaHUYICCKUX COCHHHEHHﬁ, XUMHUYCCKHE PEAKIINH,

5. 20MOGHOCMb TIPOBOJUTh XHMHUYECKHI SKCIICpHMEHT, HAOMIOMaTh 3a €ro MHpOTeKaHWeM, (HUKCHPOBATH pPE3yNIbTaThl

CaMOCTOATEIIBHOTO U IEMOHCTPUPYEMOTO SKCIICPUMEHTA U ICJIaTh BBIBOABI;

6. YyMmerue d)OpMyHPIpOBaTb XUMHUYECKUE 3aKOHOMEPHOCTH, IIPOTHO3UPOBATH CBOMCTBA HEU3YUYCHHBIX BEIICCTB 110 aHAJIOT'UU CO

CBOMCTBAMH H3YUCHHBIX;

7. NOUCK WMCTOYHHMKOB XHUMHUUYECKOW wHH(popmanunu, moiydeHue HeoOXomumoll wnHpopmanmu, e€ aHaau3, H3TOTOBICHHE

XUMHYCCKOTO I/IH(i)OpMaIII/IOHHOI‘O MpOAYKTa U €ro Npe3CHTaluA;

8.  6radenue 0Os3aTENBHBIMA  CIPABOYHBIMH ~ Marepuanamu: [lepHOIMUYEcKOW CHCTEMOM XMMHYECKHX JJIEMEHTOB

J. 1. Menneneea, Tabnumel  pacTBOPHMMOCTH,  JJIEKTPOXMMHYECKHM  PSAOM  HANPSDKEHHH  METAUIOB,  PSIOM
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QJICKTPOOTPULATCIIBHOCTU — [JId XapaKTECPUCTHUKH CTPOCHHUA, COCTaBa U CBOMCTB aTOMOB XMMHYECKUX dJieMeHTOB |—IV

NEepUoa0B U 06paSOBaHHbIX UMU IPOCTHIX U CIOXKHBIX BEIICCTB,

9.  ycmawnognenue 3aBUCUMOCTH CBOMCTB M IPHMEHEHHS BaKHEHIINX OPraHMYECKHX COCAMHEHHH OT HMX XHMHYECKOTO
CTPOEHHMS, B TOM 4YHCII€ U OOYCIOBICHHBIX XapaKTEpOM 3TOTO CTPOEHMs (MpPEAEeTIbHBIM WM HETPEAeNbHbIM) U HaUYHEM

(YHKIMOHAIBHBIX TPYIII;
10. mooderuposarue MOIEKYI HEOPIAHUYECKUX U OPTaHUYECKHX BEIIECTB;
11. nonumanue XMMHUYIECKOH KapTHHBI MHPA KaK HEOTHEMIIEMOH JacTH IIEITOCTHOI Hay4IHO!H KapTHHBI MHUpa;

Il. B LEHHOCTHO-OPUEHTAIMOHHOW cdepe — aHanuz W oyenka TOCICACTBUN A OKpYXKaromlel cpemsl ObITOBOH M

HpOHBBOZ[CTBeHHOﬁ JACATCIIBHOCTHU YCJIOBECKA, CBSI3aHHOM C IIPpOM3BOJICTBOM U nepepa60TK0171 XUMHYCCKHUX IPOAYKTOB;

11 B TpymoBOH cdepe — nposeoenue XUMHYECKOTO OKCICPHUMEHTA; pa3zeumue HaBBIKOB Y4eOHOH, MpPOEKTHO-

HCCHCHOB&TGHLCKOﬁ n TBOp‘leCKOfI JACATCIIbBHOCTH IIPU BBINMOJIHCHUN UHAWBUAYAJIBHOTO IMIPOCKTA 10 XUMHHU;

V. B cdepe 310poBOro obpasza XKH3HU — coOar00eHue TpaBmil 0e30MacHOTO OOpaIleHHsl ¢ BEHIECTBAMH, MaTepUalIaMM;
OKa3aHHE TIepPBOH MOMOIIM IIPH OTPABICHUSX, OXKOTaX W TpaBMax, IOJYYCHHBIX B pe3yibTaTe HapYIICHUS IPaBUI

TEXHHUKH 0E30MIaCHOCTH MpHU paboTe ¢ BEIIECTBAMHU U J1aG0PAaTOPHBIM 000PYIOBAHHEM.

Conepxanue kypca 10—11 kiaccos Ba3oBblii ypoBenb

CopeprkaHue Kypca XapaKTepHU3yeTcs LEJIOCTHOCTBIO M CHCTEMHOCTBIO y4eOHOTO IpeaMeTa, Ha OCBOCHHE KOTOPOTO
OTBEJICHO JKECTKO JIMMUTUPOBAHHOE YUeOHOE BpeMsl.

Kypc nenurcst Ha JiBe paBHBIC 10 OTBEAEHHOMY Ha MX M3y4YCHHME BPEMEHM YaCTH: OPTaHMYCCKYI0 XUMHIO U OOIIyIO
XHUMHIO.

CTpyKTypHpOBaHHE Kypca OpraHHYeCKOH XMMHH OINpEiesieTCsl HaeeH pa3sBUTHS yYaluXxcsl HENPO(MMIBHBIX KIIACCOB
cpenctBamMu yyeOHoro npeamera. C ILeNbIO YCHICHHS PONM ACIYKUMH B OOYYeHHM XHMHM BHa4dajle IaloOTCs KpaTKue
TEOPETHYECKHE CBEICHHUS O CTPOCHUH, KIIACCU(UKAIINK, HOMEHKIIATYPE OPraHUYECKUX BELIECTB, 00 0COOEHHOCTSAX PEaKIHnii ¢ X
y4acTHEM.

CdopmupoBaHHBIE TAKIM 00pa30M TEOPETHUECKUE 3HAHMS 3aT€M Pa3BUBAIOTCS Ha (DAKTOIOTHYECKOM Marepuale MpH
PaccMOTPEHNH KJIACCOB OPTaHMYECKHX COCAMHEHHUH. B CBOIO ouepe/ib, TAKO! MOAXO/ MO3BOJISET U IIy0Ke U3YUHTh 0COOEHHOCTH
CTPOEHHSI M CBOMCTB OPraHUYECKHMX BEIIECTB Pa3HBIX KJIAaCCOB. TaK, OCHOBHBIC INOJIOXKECHHS TEOPHH XHUMHYECKOTO CTPOCHHS
oprannueckux coeamHeHHid A. M. ByTiepoBa 3akperuisioTcs NpH HM3y4YE€HHH YINIEBOJOPOIOB (AJIKAHOB, AJKEHOB, JIMEHOB,
QIKMHOB, apeHOB) M WX MNPHPOJHBIX HCTOYHHKOB (TIPHUPOTHOTO ra3a, HE(TH M KaMEHHOTO YIUIS), KHCIOPOACOAEPIKAIINX
OpPTraHNYECKHX COCIUHEHWH (CIHUPTOB, (heHONA, albAETrH/I0B, KapOOHOBBIX KHCIOT, CIOXHBIX 3(UPOB, KHPOB U YINIEBOIOB) U
A30TCOJEPIKALIMX OPraHUYECKHX COCAMHEHHMH (aMHMHOB, aMHHOKHCIOT, OENKOB M HYKJIEHHOBBIX KHCIOT). 3aBeplIaeT Kypc
opraHu4eckoil XuMuu raBa «OpraHuyeckas XUMHS U OOLICCTBO», TZe OOydyaroliuecss 3HAKOMATCS C TaKUMH BaXHBIMH B
MPaKTUYECKOM M OMOJOTHMYECKOM OTHOIICHUH BEIECTBAMH U MaTephaiaMH, KaK IIaCTMACChl U BOJIOKHA, ()epMEHTHI, BUTAMHHBI,
TOPMOHBI U JICKAPCTBA, a TAKXKEC C JOCTHXKCHUAMMN OHMOTEXHOJIOTHH.

CreoBaTeNIbHO, OCHOBHBIM KpHUTEpHEM 0TOOpa (haKTHIECKOTo MaTepuaa Kypca OpraHHIeCKOH XMMHH SIBIISIETCS HIes
pean3alnuy NPaKTHKO-OPUEHTHPOBAHHOTO 3HAUYCHHUS 0OBbEKTOB OPraHMYECKOH XUMUH (COSIMHEHUI U peaKiuit).

Wnes o BexyIeil poau TeOpeTHUECKUX 3HAHUH B Mpoliecce MO3HAHUS MHUpa BELIECTB U PEaKLUi cTana OCHOBOM M IS
KOHCTPYHUpOBaHMsI Kypca obOumieii xumuu. Ha OCHOBE €AMHBIX MOHATHIl, 3aKOHOB M TEOPUH XHUMHH Yy CTapIICKIACCHUKOB
(dbopmupyeTcsi LEJIOCTHOE MPEJCTABICHHE O XMMHYECKOH HayKe, O XUMHYECKOH KapTHHE MHpa KaK COCTABHON YacTH EIAMHOMN

€CTECTBEHHO-HAyYHOI KapTHHBI MUpA.
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B kypce oOmeif xumMun BHauaje ydamuecs 3HAKOMSTCS MOCIEIHUMH JOCTIDKCHUSIMH B OOJAaCTH M3YYCHHUS aToMma,
Y3HAIOT O COBPEMEHHBIX METOAX MO3HAHUS CTPOEHUS aTOMa, YITyOIISIOT ¥ PACIIUPSIIOT 3HAHUS, TOTyYEHHBIE B Kypce OCHOBHOM
LIKOJIBI, O CTPOCHHUHU aToMa M BeIllecTBa Ha ocHOBe [lepuonuueckoro 3akoHa u Ilepuonmueckoii cuctemsl [[. M. Menneneesa, 06
OOIIIX CBOMCTBAaX KJIACCOB OPraHMYECKUX M HEOPraHMYECKUX COSNUHEHUH (KUCIOT, OCHOBAHUH, aM(OTEPHBIX COCIMHEHUI) B
CBETE TEOPUM SIEKTPOIUTHYECKOH AMCCOLHAIMU M MPOTOHHON Teopuu. Jlanee paccMaTpuBaeTCsl KiIacCU(PUKALUS XUMHYECKUX
peakiuii B OpraHWYecKOM M HEOPraHWYecKod XUMHH. 3aBeplIaeT Kypc 3HAKOMCTBO CTapIIEKIACCHUKOB C MEPCHEKTHBAMU
Pa3BUTHS XMMHUYECKOH HAayKH M XMMHYECKOTO IIPOM3BOJCTBA, C MpOOJIEeMaMH OXpaHBl OKPYXAIOIIEH Cpepl OT XUMHYECKOTOo

3arpsA3HCHUS U MYTSIMU UX PEIICHUS.

Conepxxanne kypca. 10 knacc. ba3oBblii ypoBeHb
Teopua cmpoenus opzanuueckux coeounenuit A. M. bymneposa. IIpeomem opzanuueckou Xxumuu.
Opaanuueckue eujecmea: npupoouvle, uckyccmeenuvie u cunmemuyeckue. Ocobennocmu cocmaga u cmpoeHus
opeanuveckux eeujecme. Bumanusm u e2o kpax. Ilonamue 06 y2ne600opooax.
OcHoOBHBIE NOJI0KEHUS TEOPHH XHMHYecKoro ctpoennst Byrieposa. BanentHocts. CTpyKTypHBIE (OPMYITEI —
MIOJHBIE U cOoKpamEHHbIe. [IpocTrie (OnMHAPHBIC) U KpaTHBIC (IBOMHbBIC U TPOMHbIE) CBI3U. MI30MepHI 1 H30MEPHSL.
BsanmHoOe BiIMsSHHEE aTOMOB B MOJICKYJIE.
[emoncmpayuu. Ilnasnenne, oOyrIMBaHUE W TOpPEHHE OPraHMYECKUX BemiecTB. Mozaenu (IIapocTep)KHEBBIE H
00BEMHBIE) MOJEKYl OpPraHHYECKMX COCIWHEHHH pasHbIX KiaccoB. OmpeneneHne 3IEMEHTHOTO COCTaBa
OpraHUYEeCKUX COCMHEHUMN.
Jlabopamopnbie onvimol. VI3roToBICHUE MOJIENEH OPraHUYECKUX COSTMHEHUH.
YriieBogopoab! H HX NPHPOIHbIE HCTOYHHKH
IpenensHbie yrieponopoabl. Ajkanbl. Onpenencare. [oMoaorndeckuii psi ankaHoB U ero obmas ¢opmyna. CTpyKTypHas
n3oMepusi ymieponHod nenu. Pagukamsl. Homenkiarypa ankaHoB. XHWMHYECKHME CBOWMCTBA alKaHOB: TOpPEHHE, pPEaKIUH
3aMelleHns (TraJoreHUPOBaHNE), PEaKIKsl Pa3IOKeHUsI MeTaHa, PeakIysl JIeTHAPHPOBAHUS TaHA.
HenpeneabHble yriaeBogopoasl. AJikeHbl. OJtmieH. Ompenenenue. [omomormueckuii psn  ankeHoB. HomeHkmarypa.
CTpykTypHass M TPOCTPAHCTBEHHas (reoMeTpHuecKkas) u3oMepus. [IpOMBIIUICHHOE NOJNydeHHE QJIKCHOB: KPEKHHT U
JEeTHIPHPOBaHNe amKkaHoB. JlaboparopHOoe TOMydeHne dTUIIeHa — peakIys AeTHIpaTalui dTaHoia. Peakuun mprcoeanHEHHs:
THApaTanysi, THAPOTaJOreHNPOBaHME, TaJlIOTeHHpOBaHWE, HomuMepusanuu. I[IpaBmino MapkoBHUKOBAa. OKHCIEHHE aJIKEHOB.
KadecTBeHHBIE peakIii Ha HeNPeAebHbBIEe YIIIEBOIOPOIBL.
Ankanuensl. Kayuykn. Onpenenenune. Homenknarypa. Conpspkéunble nueHsl. byraamen-1,3, uzonpen. Peakius JleGenesa.
Peakiun npucoennHeHns ankanueHoB. Kaydyku: HaTypalbHBIH, CHHTeTHYECKHE (OyTalueHOBBII, N30TIPEHOBEIN). Bynkanu3amms
Kayuyka. Pe3una. DOOHHUT.
Anxnnel. Onpenenenne. Homenknarypa. [lonyyenue u nmpuMeHeHUe aneTnieHa. XUMUYECKHE CBOMCTBA alleTHIICHA: TOPEHHE,
peakuy TIPUCOEIUHEHMS: THPOTaJOreHMpPOBaHME, TaJOTeHHpoBaHWe, ruxaparamus (peakmus Kydeposa). Bunmmxmopun,
HOJIUBHHUIXJIOPH.
Apensl. Onpenenenune. beH3on: ero crpoeHne, HeKOTOpble pU3NUECKUE U XUMUYECKHE CBOMCTBA (TOPEHHUE, PeaKuK 3aMeIIeHUs
— TaJIOTEHUPOBAHHE, HUTPOBAHHE), TOTyICHUE U MPUMEHEHHEe. DKCTPAKIIH.
Ipupoansiii ra3z. Cocras npuponHoro raza. Ero Haxoxnaenue B mpupoze. [IpemmyiiectBa MpUpoOIHOTO rasza Kak TOIUIMBA.
XuMuueckas nepepadoTKa MPUPOIHOTO raza: KOHBepcus, mupoin3. CHHTE3-Ta3 U ero NCIOIb30BaHMe.
HedT1p 1 ciocodn! eé mepepadorku. [lomyTHEI HETAHOH Ta3, €ro COCTaB U HPaKIUH — Ta30BBIH OCH3MH, MPOMaH-0yTaHOBAs,
cyxoii ra3. Hedts, e€ coctaB u mepepaboTka — Ineperonka, KpekuHr, pudopmunr. Hedrenpomykrsl. OKkTaHOBOE UNCIIO; OCH3MH.
KameHHblii yrois u ero mepepa6orka. Vckonmaemblii yroyip: aHTpauuT, KaMeHHbIH, Oypblii. KokcoBaHue KaMEHHOTO YIiis.
KokcoBblif ra3, aMmMuadHast BoJja, KaMEHHOYTOJIBbHAs CMOJIA, KOKC. ['a3uukanus ¥ KaTaIuTHIeCKOe THIPUPOBAHNE KAMEHHOTO
YIS
Jemoncmpayuu. Topenne Mmerana, 3TaHa, anerwieHa. OTHOIIEHHWE MeTaHa, STHJICHA, alleTWIeHa W OEH30/a K pacTBOpaM

Ie€pMaHraHara Kajiusd " 6p0MH0171 BOJC. HonyquHe 9THJICHA peaKuI/Ieﬁ JACruJparaliii 3TaHOJIa U aleTUJI€Ha TUAPOJIU30M
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kapOuza kansnus. Pa3noxxeHne kaydyka IIpU HarpeBaHWM, UCHBITAaHUE MIPOAYKTOB Pa3JIOKEHUS] Ha HENPENENbHOCTb, KOJUIEKIINN
«Hedts 1 HEdTEenPOXYKTHD», «KaMeHHBIH yroib U NPOLYKTHI €ro nepepadoTKm», «Kaydyku».

Jlabopamopnuie onvtmur. OGHapyxeHHe IPOTYKTOB TopeHus cBeun. MccnenoBanue CBOMCTB KaydyKoOB.

Kucnopon- u azorcogep:xkanue opraHu4eckue coeJUHEHUs

Onnoaromuble cnupThl. OnpeneneHue. DyHKIMOHANbHAs THAPOKCHIIBHAS Tpymma. lomonorudeckuit psa MpeaerabHBIX
OJHOATOMHBIX CHHUPTOB. M30Mepus nmonokeHus GpyHKIMOHATBHOH Ipynmbl. BoropoaHas cBsi3b. XUMHYECKHE CBOWCTBA CITUPTOB.
AnpperunHas rpynmna. Peaknus stepudukanuy, ciaokabele 3¢upsl. [Ipumenenune crimptoB. JleficTBHE METHIOBOTO M STHIOBOTO
CIHMPTOB HA OPraHU3M YeJIOBEKa.

MHoroaTtoMuble cnupThl. OnpezneneHue. DTUIEHIINKONb. [nuepun. [lomydyeHne M XMMHYECKHE CBOWCTBA MHOTOATOMHBIX
crimptoB. KayecTBeHHas peakiys Ha MHOTOATOMHBIE CIUPTHL. AHTH(PH3.

®enon. CrpoeHue, MmolydeHHe, CBOWCTBA M IpHMeHeHHe (eHona. KadecTBeHHble peakuny Ha (eHon. B3ammuoe BimsHne
aTOMOB B MOJIEKYyJIe (heHoa.

Aubaeruabl. Onpenenenue. @opmanbaerun U aneranbaeru. XUMU4YECKUe CBOMCTBa anbaeruioB. KauecTBeHHbIE peakluy Ha
anperunsl. Peaknuy nonmukonaeHcanny. KapOoHuibHas rpynmna. KeToHs! Ha mprMepe aneToHa.

Kap6onoBbie kucaoThl. IlpenenbHble OJHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI, MX TOMOJOTHYeCKui psia. Ilomydenue wu
npUMeHeHHe. XMMHYeCKre CBOIicTBa KapOOHOBBIX KHCIIOT. Peakuust sTepudukanmm.

Cnoxnabie 3¢upsl. Kupbl. Peakuums stepudukanum. Croxsbele 3¢upbl. JKUpbl, UX COCTaB W THAPONU3 (KHCIOTHBIA H
menouHoi). Meuta. ['unprupoBaHue KUpPOB.

YraeBoasl. YrieBoasl. MoHocaxapuasl. [roko3a kak ampaerugocnupT. CopOuT. MoOJOYHOKUCIOE M CHHPTOBOE OpOXKEHHE.
Dotocunres. ncaxapuasl. Caxaposa. [lonmucaxapuasl: Kpaxmal, HELTION03a.

AMHHBI. AMHHOTpYIIIa. AMUHBI TIpeieNbHbIe U apoMarndeckue. AHIWINH. [lonydenne amuHOB. Peaknus 3uanHa. XUMIYECKHE
CBOMCTBA M IPHIMEHEHNE aMHUHOB.

AMHHOKHCTOTHI. Beakn. AMHHOKHCIIOTH! Kak aM(oTepHbIe OpraHndYecKie coeanHenus. [uuH. Peakuus NoIMKOHICHCAINH.
Ilentugnas cBsa3b. [lepBuuHast, BTOpHYHAs, TpeTHYHas CTPYKTyphl OenkoB. KadecTBeHHbIe peakumu Ha Oenku. I'mmpomus.
Jenarypanus. buonorndeckue GpyHKIuK OEIKOB B OpraHU3ME.

Jemoncmpayuu. Oxvcienue cnupra B anpaerua. KauecTBeHHas peakuusi Ha MHOTOaTOMHBIE CIIUPTHL. PacTBopuMocCTh (eHona B
BOJIe TIpH OOBIYHOM TeMIieparype  Ipu HarpeBaHnd. KauectBenHbIe peaknny Ha ¢eHon. KauecTBeHHBIE peaknny Ha albIeT Ukl
BzaumoneiictBue mioko3bl ¢ ruapokcuaoM menu(ll) kak anppermpocnupra. KauecTBeHHas peakuus Ha Kpaxman. L[BeTHble
peakiuu GesKoB.

Jlabopamopnuie onvimur. CpaBHEHHE CKOPOCTH HUCIAPEHUS BOJBI U 3TaHOJA. PacTBOPUMOCTh IIMIIEPHHA B BOjie. XUMHUUYECKHE
CBOCTBA YKCYyCHO# KnCIOTHL. Omnpesenenne HenpeaeabHOCTH PACTUTENIHFHOTO Maca.

IHpaxkmuueckasn paboma. VineHtrduKaIys OpraHHueCKUX COCIMHCHHH.

Oprannyeckasi XuMHs 4 0011eCTBO

Buotexnonorus. Ilepmoxer e€ passutus. Tpu HampaBieHHs OHOTEXHONIOTHH: TeHHas (WJIM TEHETHYeCKas) HHKEHEpHs,;
KJIETOYHasi WHXXEHepHs; Ouosoruueckas WmxeHepus. [eHerndecku momupuumpoBannsie opranusmbl (ITMO) u TpaHcreHHas
npoxykuus. Kionuposanue. ViMmMoOuin3oBaHHbIe (PEpPMEHTHI M UX IPUMEHEHHE.

Homumepsl. Knaccngpukanus mommmepoB. VIcKycCTBeHHBIE TOTMMEPHL: [EIUTYIION I, alleTaTHRIN MENK, BICKO3a, IeuTodaH.
Cunrernyeckue mnojuMepnl. CrnocoObl MOJTyueHHs IOJIMMEPOB: IOJUMEpH3aLus U IMoNuKoHIeHcanus. CHHTeTHYecKue
kayuykd. [InacTMacchl: monuctupo, TedioH, nonuBuHIIXI0pH . CHHTETHYECKHE BOJIOKHA: KallpoH, HailJIOH, KeBJap, JIaBCcaH.
JMemoncmpayuu. Kommeknun IuiacTMacc, CHHTETHIECKHX BOJIOKOH W M3IENHH U3 HUX. PasnoxkeHwWe Iepokcuaa BOIOpOAa C
MOMOIIBIO KaTaJla3bl MIPUPOAHBIX 0OBEKTOB.

Jlabopamopnsie onpimel. 3HAKOMCTBO C 00pa3LAMHU IJIACTMACC, BOJIOKOH U Kay4yKOB.

Hpakmuuecmm paﬁoma. Pacrio3naBaHue mracTMacc U BOJOKOH.
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Conepaxanne kypcea. 11 kiaace. baszoBblii ypoBeHb
Crtpoenne BelecTs
OcHoBHbIE CBeleHHs 0 cTpoeHHH atoMa. CTpOoeHHe aToMa: sIIPO M MEeKTPOHHAst 06onouka. M30Tonsl. XUMHUECKHH 3JIEMEHT.
Bonbmoii anponnslil konnaiinep. YpoBHU CTpOEHHs BEILECTBA.
Ilepnognyeckasi cucTeMa XUMHYecKHX 3JeMeHToB JI. M. MeHJeneeBa B cBeTe y4eHHsl 0 CTpOoeHHUH aTtoma. Dusnueckuit
CMBIC]I HOMEPOB: 3JIEMEHTa, NIEPHOJia, TPYIIbl. BaleHTHbBIE AMeKTPOHbL. DIEeKTPOHHAs KOH(UTYpalys aToMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB AJIEMEHTOB B IIEPUOAX U IpyNaxX. DIEKTPOHHbBIE CEMENUCTBa XUMUUYECKUX JIEMEHTOB.
duitocopckne 0cHOBBI 00mHOcTH leproauyeckoro 3aKkoHa M TEOPUH XMMHMYECKOro cTpoeHus. [Ipeanocbulku OTKpBITUS
Ileproguyeckoro 3akoHa ¥ TEOPHU XMMHUYECKOTO CTpOeHHUs. POk TMYHOCTH B UCTOPUHU XUMHU. PONb IPaKTUKK B CTAHOBIEHUU H
pa3sBUTUU XUMUYECKON TEOPUH.
HMonnasi xuMHYeckasi CBf3b M HMOHHbIe KpHCTajlMyeckHe pemérku. KaTHoHBI kKak IpPOAYKT BOCCTAHOBICHUS aTOMOB
METaJIOB. AHHOHBI KaK IPOJYKT OKHCICHUS aTOMOB HEMETauIoB. MOHHas XuUMHYecKas CBsI3b M HOHHAs KpHCTaJUTHUYeCKas
pemérka. FIoOHBI IPOCTHIE U CIIOXKHBIE.
KoBanenTHasi xumuueckasi CBsi3b. ATOMHbIE H MOJICKYJISIpDHbIe KpHcTa/JiM4eckue pemérku. KopaneHTHas HenmosspHas U
HOJISIPHAs CBSA3U. DJIEKTPOOTPUIATENPHOCTE. KpaTHOCTh KOBaneHTHOH cBaA3n. OOMEHHBIH U JOHOPHO-aKIENTOPHBIH MEXaHU3MBI
00pa3oBaHusI KOBAICHTHBIX CBsi3eil. [10MIpHOCTD CBSI3M M MOISIPHOCTD MOJIEKYIIBI. MOJISKY/IIpHBIE ¥ aTOMHBIE KPHUCTAJUTHYECKHE
PeLIETKH.
MeTa/liinyeckasi cBsi3b. MeTalIM4ecKue KPUCTAIIMYECKHE PEHmIETKH. MeTammndeckas XHMHYECKas CBA3b: HMOH-aTOMBI U
JIIEKTPOHHBIN ra3. Pu3nyecKre CBOHCTBAa METAIUIOB M UX IPUMEHEHHE Ha OCHOBE 3TUX CBOMCTB. CIlTaBbl YEPHBIC U LIBETHEIC.
Bonoponnas xummuyeckasi cBsi3b. BonoponHas XuMHuecKas CBsI3b: MEXKMOJEKY/SIpHAas U BHYTPUMOJIEKYISIpHas. 3HaueHUE
BOZIOPOZIHOM CBSA3M B MPUPOJIE U KU3HHU YETOBEKA.
Ilosmmepsl. Ilomumeppl, HMX MONyYeHHUE: peaklUU [OJUMEpPU3ALUMU U NONUKOHAeHcauuu. [Imactmaccel. Bosokha.
Heopranuueckue nomumepst
Jucnepcublie cucTembl. JlucriepcHble CHCTEMBI: OHCIepcHas (a3za M AucmepcuoHHas cpepa. Kimaccupukamus AUCHIEPCHBIX
CHCTEM II0 arperaTHOMY COCTOSHHIO H IT0 pa3Mepy 4JacTHIl (a3bl. I pyboaucnepcHble CHCTEMBI: SMYIbCHH, CyCIEH3UH, a9PO30ITH.
ToHkonucnepcHBIE CUCTEMBL: 3011 U refd. CuHepes3uc U Koaryssiius.
[Memoncmpayuu. Pazmuunsie dopmbel [leprommueckoil cucTteMbl XuUMUYeckuxX osinemeHToB Jl. WM. MenpeneeBa. Mopnenb
KPHCTAIUTMYECKON PemE€TKH xmopuaa Harpus. OOpa3isl MHHEPAIOB ¢ HOHHON KPUCTAITMYECKONW PEIIETKOM: KaNbIUTa, TaIUTa,
MOJICTIH KPUCTAJUTHUECKUX PEHIETOK «CyXOro Jibaay (WM Hojaa), anmasa, rpadura (iwik kBapia). Moaenb MONSpHOro o0bEMa
raza. OOpasIibl pa3IMYHbIX TUCTIEPCHBIX CHCTEM: AMYJIbCUH, CYCTIeH3UH, a3po3oiei, reneit u 3omneit. Koarymsius. Cunepesuc.
Jlabopamopnuvie onvimoel. MopenupoBaHHE METaJUTMUECKOH KpucTamumieckold pemérku. [lenarypaums Oemka. Ilomyuenne
SMYJIBCUU PacTUTENbHOro Macia. IlonyueHue cycreH3nu «u3BecTKOBOrO MoJIokay. [losyueHne KouIouJHOTO pacTBOpa KypHHOTO
0eJIKa U UCCIIel0BaHKEe €ro CBOMCTB C MOMOLIBIO JIa3epHOI yKa3KU.
XuMHYeCKHe peaKuu
Knacenpukanus xummudeckux peakuuil. Peakiuu 0e3 M3MEHEHMs COCTaBa BELIECTB: aJUIOTPOIM3ALUM U H30MEpU3alUH.
IMpuuwssl autorponuu. Knaccuukanus peakuuil Mo 4Mciy M COCTaBY PEareHTOB U INPOIYKTOB U IO TEIUIOBOMY 3(deKTy.
TepmoxuMuueckue ypaBHEHUS peakLuil.
CkopocTh XHMHYeCKHX peaknmii. CKOPOCTh XMMHYECKOH peakiuu M (akTopbl €€ 3aBHCUMOCTH: IPHPOJA pearnpyromunx
BEILIECTB, IUIOMIaAb HUX COIPHUKOCHOBEHUA, TEMIIEpaATypa, KOHLCHTpalUus W HAJIWUYUC KaTaJiu3aropa. Karanms. (DepMeHTbI.
MHrnéurops!.
XuMu4yeckoe paBHOBecHe M crocodbl ero cMemieHusi. OOparmmMere peakiun. OOmas XapakTepHCTHKa PEaKIHUU CHHTE3a
aMMHMaKa U yCJIOBHS CMEIIEHHUs paBHOBECHS MPOU3BOJCTBEHHOTIO NPOLEcca BIIPABO.
I'mapoaus. Tuaponus HeoOpartumblilt 1 oOpatuMebnid. Tpu ciyuas ruaponmsa coneil. Porms ruaponmsa B oOMmeHe BemecTB. Poib
THJPOJIN3a B SHEPTETHIECKOM OOMEHe.
OKHC/INTEeTbHO-BOCCTAHOBUTEIbHbIe peakuuu. CreneHb oxucneHus. OKUCIUTENb M BOCCTaHOBHTENb. OKHCICHHE U

BOCCTAaHOBJICHHUC. 3HGKTpOHHLII71 OasaHc.
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DJIeKTPOJIM3 PacILIaBOB H pacTBOpoB. IIpakTHyeckoe nmpuMeHeHHe j1eKTpoJm3a. anbBaHoIulacTuka. anpBaHOCTerus.
Padunuposanue.

Jemoncmpayuu. JK30- U SHAOTEPMUUECKUE PEAKUUH. TenIoBbIe SBIEHUS MPU PACTBOPEHHH CEPHON KUCIOTHI U aMMHAYHOM
CEJIUTPBL. 3aBUCUMOCTh CKOPOCTH PEAaKLUM OT IPUPOJBI BELIECTB HA IpUMEPE B3aUMOACHCTBUS PACTBOPOB PA3IUUHBIX KUCIIOT
OZIMHAKOBOM KOHIIEHTpPALMH C OAMHAKOBBIMU Kycodkamu (TpaHylaMH) IMHKA U OAWHAKOBBIX KYCOUKOB pa3HBIX METalIOB
(MarHus, IMHKa, jKele3a) C PAacTBOPOM COJISIHOW KHCIOTHL. B3amMonelcTBHe pacTBOPOB CEPHOM KHUCIOTHI € PacTBOPAMHU
THOCY/b(hara HaTPUs Pa3IUIHOI KOHIIEHTpalUH U TeMIeparypbl. Moaenb KHIsmero ciosi. PasnokeHne nepokcuaa BoJopoza ¢
MOMOIIBI0 HEOPTaHWYECKUX KaTalnu3aTropoB (CONied jkenes3a, MOAWAa KajHs) W IPHPOTHBIX OOBEKTOB, COAEpIKAlIMX Karayasy
(ceipoe Mmsico, kaprtodens). IIpocreifine OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIC PEAKIMU: B3aUMOJCHCTBHE LMHKA C COJSHON
KUCIIOTOH 1 kerne3a ¢ cyabdarom memu(ll). Mozens snexrponmusépa. Moems 31eKTpOoTM3HOH BAHHEI AT HOJTyIeHHs aJIFOMHHYS.
Jlabopamopnvie onvimul. IIpoBeneHre peakiuii, HAyIHX A0 KOHLA, 110 NpaBuiay bepromie. Paznoxenue nepokcuga Bogopoaa ¢
TIOMOIIBI0 JHOKCHAA Maprania. CMelieHne paBHoBecst B cucTeMe Fe** + 3CNS™ « Fe(CNS);. McrmbiTanue HHIMKATOPAME
CpeIsl pacTBOPOB CoJIel pa3IMIHBIX THIOB. B3anMozeiicteue pactBopa cynbdara memu(ll) ¢ xene3oM v THIPOKCHIOM HaTPHS.
Ilpaxkmuueckaa padoma. PenieHne 3KCIICpUMEHTAIBHBIX 3a/1a4 110 TeMe «XUMHUYECKas PeaKIHs».

BemecTBa 1 ux cBoiicTpa

Mertanael. O6mue ¢usuueckue cBolicTBa MetauioB. Kiaccudukanms MeTaioB B TeXHHUKe M XUMHH. OOmiue XUMHYECKHe
CBOMCTBa METAJIJIOB. YCIOBUS B3aUMOJICHCTBUS METAJIOB C paCTBOpaMHU KHUCIOT U cosiei. Mertannorepmusi.

Hemerayuibl.  baaropoanble raspl.  Hemerainer kak  okuciaurenu. Hemeramnsl  kak  BoccraHoBUTENIH.  Pan
JEKTPOOTPHLATEIBHOCTH. MIHEpTHBIE MM O1arOpoJHbIE Ta3kl.

Kucnornl Heopranuyeckue u opranmyeckue. KucioTel ¢ TOYKM 3peHHs aTOMHO-MOJIEKYIAPHOro yueHusa. Kucinorsl ¢ Touku
3pEHUSI TEOPUH HIEKTPOIUTHIECKOH Anucconuanuy. KUcIoThl ¢ TOYKH 3peHHns MPOTOHHOH Teopun. OOImue XuMu4eckie cBoiicTa
kucnoT. Kimaccudukarus Kucior.

OcHOBaHHsI HeOpraHuyeckue U opranmyeckue. OCHOBaHMS C TOYKU 3pPEHUs aTOMHO-MOJCKY/SIpHOrO ydeHus. OCHOBaHHUSA C
TOYKHU 3PEHHSI TEOPHH SIEKTPOIUTHIECCKOH Juccormanyy. OCHOBaHHMS C TOUKH 3pEHHS MPOTOHHOK Teopuu. OOIMe XUMUIECKHe
cBOlcTBa OcHOBaHMHU. Knaccugukanus 0CHOBaHHIA.

AMpoTepHbIe coeAMHEHNsI HeOPraHNYecKHe U opraHnyeckue. AMQpOTEepHbIe OKCUABI U THAPOKCUBL. [lomydeHne u cBoiicTBa
aM(OTEpHBIX HEOPTAaHWYECKHX COEIUHEHMH. AMHHOKHCIOTEI — aM{(OTepHbIe OpraHHYecKHe COeqWHEeHUs. [lemTuasl u
HENTHIHAS CBS3b.

Comn. Knaccuduxkarus coneid. XKéctkocTb Bomsl U criocoObl €€ ycrpanenus. [lepexon kapOoHaTa B ruipokapOoHaT U 00parHo.
OO1mue XMMHUYECKHe CBOWCTBA COJEi.

Hemoncmpayuu. Konnexkuus meramuioB. Komutekuus HemerauioB. B3aumopelcTBie KOHLIEHTPHUPOBAHHON a30THOW KHCIIOTHI €
Menpro. Bembimka TepmMuTHONH cMmecu. Bcemblka uépHoro mnopoxa. BeiTecHeHue rajloreHoB M3 HMX pacTBOPOB JPYrHMHU
rajoreHamMu. B3anmoselicTBue MapoB KOHIIEHTPHPOBAHHBIX PACTBOPOB COJSIHOW KHCJIOTBI M aMMHaka («IbIM Oe3 OTHs»).
Tlony4yenne amMuaka ¥ u3ydeHue ero cBOHCTB. [lomydeHme amdoTepHOTo THIpOKCHIA M U3y4eHHe ero cBoiicTB. [lomydeHue
JKECTKOM BOJIBI U yCTpaHEHHUE €€ KECTKOCTH.

Jlabopamopnvie onwvimur. IlodyueHue HepacTBOPUMOIO THAPOKCHIA U €ro B3auMojeiicTBHe ¢ KkucioToil. MccienoBanue
KOHIIEHTPHUPOBAHHBIX PACTBOPOB COJSHOHM M YKCYCHOM KHCIIOT KaleIbHBIM METOIOM TIPH WX pa30aBlIeHHH BOAOH. Pasmmdnbre
cllyyad B3auMOJIEIICTBUS pacTBOPOB COJIEH aMFOMUHUSA CO IIENOYBI0. YCTpaHEHUE HKECTKOCTH BOABIL.

Hpakmuueckas padoma. Peiienre skcriepuMeHTaIbHBIX 3a1a4 [0 TeMe «BelecTa 1 ux CBOHCTBay.

XuMHS U COBpeMeHHOe 00111eCTBO

Xumuveckasi TexHosiorusi. IIpom3BoacTBO aMMHaKa M MeTaHOJa. XWMHUYECKas TEXHONOTHS. XHMHYECKHE IIPOIECCHI,
JieKalye B OCHOBE IPOU3BOJACTBA aMMHMaKa M MeETaHoja. XapakTepUCTHKa 3TUX IpoueccoB. OOuye HaydHble NPUHLIUIIBI
XUMHYECKOTO TIPOU3BOJICTBA.

XuMuYeckasi TPAMOTHOCTh KaK KOMIOHEHT o00mleil KyJbTypbl 4YeloBeka. MapKHpoBKa YIIAKOBOYHBIX MaTepHajoB,

3JIEKTPOHUKHU U OBITOBOI TEXHUKH, SKOJIOTMYHOTO TOBapa, NPOAYKTOB MUTaHHUS, STUKETOK 10 YXOAY 3a OJEXKA0M.
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Memoncmpayuu. Mozpenb NPOMBINIICHHOW yCTAHOBKU IIONYYEHUS CEPHOH KHUCIOTBL. Monenb KOJIOHHBI CHHTE3a aMMMaKa.
BuneodparMeHTHI U ClIAIBI O CTENICHN 3KOJIOTMYEeCKON YUCTOTHI TOBApa.

Jlabopamopnuie onstmul. VI3ydaeHre MapKUpOBOK Pa3IMYHBIX BUIOB IPOMBIIITIEHHBIX U IIPOJOBOJILCTBEHHBIX TOBAPOB.



IIpumepHoOe TemaTHUYeCKoOe IIaHUPOBaHUe Kypca 10 kiiacca

(1 u B Hement0, Beero 35 u, U3 HUX 2 Y pe3epBHOE BPEMs)

16

Ne ypoxos Ypoxk OCHOBHOE cofiepXaHHe ypoKa XapaKkTepUCTHKa OCHOBHBIX BHJIOB JIESITEILHOCTH
oOydaromuxcs (Ha ypoBHE Y4eOHBIX JeHCTBHIA)
TeMa Jara
1-2 Tema 1. npeamer opranndeckoii xumun. Teopus cTpoeHus opraHuyeckux coenuHenuii A. M. Bytieposa 2 yaca.
1. Beenenue. [Ipenmer OpraHudeckye BelecTBa: IPUPOIHBIE, HCKYyCCTBEHHBIE U XapaxTepu30BaTh 0COOEHHOCTH COCTaBa U CTPOCHHS
OpPTaHUYECKON XHUMHH. cuaTeTHYecKre. OCOOEHHOCTH COCTaBa U CTPOEHHS Opra- OpraHMyYecKuX BeuiecTB. KimaccupuuupoBars HX Ha OCHOBE
HUYECKUX BemecTB. Burammsm. [lorstue 06 yrneBogo-ponax. MIPOUCXOXKICHUS U IepepabOTKH. APryMEHTHPOBATh
Jemoncmpayuu: nasieHne, oOyrIMBaHUE W TOpe-HUE HECOCTOSATENEHOCTD BUTaM3Ma. ONpeseNsiTh OTIININTENbHbIC
OpraHMYeCcKHX BelecTB. Mozenn MoJIeKyll OpraHH-9eCKUX 0COOCHHOCTH YITIEBOZOPOIOB.
COCIMHEHHH (IIapOCTEPIKHEBBIE). OMpENeNICHHUE SIEMEHTHOTO
COCTaBa OPTaHWYECKUX COCTUHEHHH.
2. OCHOBHBIE IOJIOKESHUS Ocnosuele nonoxenus TXC. Banentnocts. CTpyKkTypHBIE Dopmynuposark ocHOBHBIE TIoJ10keHus: TXC A.M. byrieposa.
TEOPUH XUMHUYECKOTO (opMynbL: MONHBIE ¥ cOKpameHHble. OpIHapHbBIE H KpaTHBIE pa3nu4aTh HOHATHS "Ba«EHTHOCTD" U «CTETIEHb OKUCIICHHS».
crpoenus A.M. Bytiepoga. cBsi3u. MzoMeps! 1 m3omepus. BzanMHoe BIHsIHEE aTOMOB B CoCTaBIATh MOJIEKYIISIPHBIE H CTPYKTYPHBIE (POPMYIIBL.
MoJieKyae. Jlabopamoprvle onvimyl: U3TOTOBICHAE MOJIEIICH KnaccuduuupoBaTs KOBaJIEHTHEIE CBSI3H MO KPATHOCTH.
OpPraHWYeCKHX COeNU-HeHUH. [Jemoncmpayuu.: NOPTPETHI OOBACHATD SIBIICHUE H30MEPUH, B3aUMHOE BIIMSHHE aTOMOB B
YYEHBIX. MOJIEKYJIe.
3-14 Tema 2. YrjieBOTOPOAbI M UX NPHPOAHbIE HCTOYHUKHU 12 yacoB
3-4 AJTKaHBI AJKaHBI WM TIpeJieIbHbIe YIIeBOA0pobl. [oMonornyeckuii OnpenensaTb NPUHAUISKHOCTD B-B K Pa3JIMYHBIM THIIAM

psix ankaHOB | ero obmast popmyna. CTpyKTypHas H30Mepust
yrepoaHo# nenu. Paaukansl. Homenkiatypa ankaHos.
XMMHYECKHE CBOMCTBA aJIKa-HOB: TOPEHUE, 3aMEILIEHHE,
pa3yioKeHUe MeTaHa, IeTHI-PUPOBAaHKE 3TaHa.
Jlemoncmpayuu: TOpeHne aKaHOB (Ta30Bas 3aKUTATKA).

OTHOILIEHHE aJIKaHOB K P-paM IepMaHraHata Kajaus 1 OpoMHON

(TIpenepHBIM U HeNPEeIeIbHBIM) U KJIaccaM YTIICBOIOPO-TIOB.
HazpiBars X 0 MEXyHapOAHON HOMEHKIIAType,
XapaKTepu30BaTh CTPOSHHUE U CB-Ba BAKHEHUIINX
npencTaBuTeNeH ankanoB. HabmonaTh n ONKMCHIBATH XUM
SKCHEPUMEHT C TIOMOIIBIO POJTHOTO SI3bIKA U S3bIKA XUMHH.

0000111aTh 3HAHHS U JeaTh BHIBOIBI O 3aKOHOMEPHOCTSIX
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Bogie. JlabopamopHvle onvimul: OOHapYXCHHE IPOIYKTOB

TOpPCHUS CBEYU.

U3MCHEHUA CB-B YITICBOAOPOJAOB B TOMOJIOTHYECKUX

psnax.pa3nuuars NoHATUs "usomep" u "romosor".

5-6 AJKeHbl HenpenenbHble yrneBogopoabl. AJIKEHBI. DTUJIEH. Has3piBaTh ankeHbl 10 MEXKAYHAPOIHON HOMEHKIIATYpeE.
T'omornoruueckuii psg ankeHoB. CTpyKTypHas XapakTepu30BaTh C MOMOIBIO POAHOTO SI3bIKA U A3bIKA XUMHU
MIPOCTPAaHCTBEHHAs (TeOMETPUYIECKasi) H30MepHsl. CTpPOEHHE, CBOWCTBA, OJydeHHE M 00TaCTH IIPUMEHEHHS
IIpomblIeHHOE OTYy4YEHUE QJIKEHOB: KPEKUHT 1 strneHa. Habmronars, caMOCTOSITENEHO IIPOBOJUTH U OTIUCHIBATH
JeruapHpoBaHue ankaHoB. JlabopaTopHOe MoTydeHue 3THIeHa XMMHYECKUH SKCIIEPUMEHT. YCTaHaBIUBATh 3aBUCHMOCTh
- peakIiys JAerupaTalyy 3TaHoua. PKakiuy npucoeuHeHus: ME/y TUIIOM CTPOSHUS YIIEBOAOPOA U €T0 XUMHUUECKIMHI
rUJpaTanus, TUIpOraloreHupOBaHNe, FaJJOreHUPOBAHUE. CBONCTBaMH Ha IIpUMepe JIOTHYECKHUX CBA3EH: Npe/ieIbHbIH -
[TpaBuno MapkoBHHKOBa. OKHCIICHHE STHIICHOB. PEaKIiy 3aMeNeHUs], HEIPeIeTbHBIH - peakIuu
KauectBenHsle peakuun Ha HeNpeaeIbHbIE YIIEBOAOPO/IBL. TIPUCOCTUHEHUS.
Hemoncmpayuu: IoTy4eHNe 3TUIIEHA, ETOTOPEHHE U
OTHOIIICHNE K pacTBOpaM MepMaHTaHaTa Kajaus 1 OpoMHOI
BOJIE.
7 Ankanuensl. Kaydayku. AIKaTueHbl, WIN USHOBBIE YIIIEBOIOPOIBL. CONPSIKEHHbIE Has3biBaTh 1ueHOBBIE IO MEXIYHAPOJHOH HOMEHKIIATYPE.
nvensl. Byranuen -1,3, nzonpen. peakuus Jlebenesa. Peakuuu XapakTepu30BaTh C OMOLIBIO POJHOTO SA3bIKA U A3bIKA XUMHU
IIPUCOEAUHEHNUS allKaueHoB. Kayuyku: HaTypasbHbIH, CTPOCHHE,CBOMCTBA, CIIOCOOBI ITOIyUCHHs M 00JIacTH
cuHTeTH4YecKue (OyTaaneHOBhIH, H30MPEHOBBIH). MIPUMEHEHHs KayTyKOB. HAOIIOaTh U ONUCHIBATh XMMIUIECKUI
Bynkanu3zanus xaydyka. pe3uHa. 300HUT. [Jemoncmpayuu: SKCHEPUMEHT.
pa3ioXkeHue Kaydyka Ipu HarpeBaHUM, UCIIBITAaHUE IPOAYKTOB
pasnoxeHus Ha HenpenensHocTh. Komnekuun "Kayayku". Jla6
OnbIMul: UCCIIEJOBAHNE CBOWCTB KaydyKOB.
8 AJKUHBL. AlleTHIIEHOBBIE YITIEBOOPO/IbI WK ankuHbI. [lomyuenue u HazpiBare aIKMHBI 10 MEXAYHAPOIHOM HOMEHKIAType.

IPUMEHEHHE alleTUIeHa. XMMUYEeCKHe CBOMCTBA alleTHIIeHa:
TOpEeHNE, PEeaKIUH IIPHCOEANHEHH, .THAPOTAIOTeHIPOBA-
HUe,TaJIoTeHNpOBaHKe, ruaBaranys (peaknus Kydeposa).

BunMIXI0pUA, MOTUBUHWIXIIOPUL. [emoncmpayuu:

TMOJyUCHUE all€TUIICHA peaKuI/Ieﬁ ruapojmsa KapGI/ma KaJlblous,

XapaKTepI/ISOBaTb C IOMOIIBIO POAHOTO A3bIKA U A3bIKa XUMHUU
CTpOCHHe,CBOﬁCTBa, CII0COOBI NOJIY4Y€HUA U obmacTu
MIPUMCHCHUS allCTUIICHA. Ha6IIIOIIaTL H OIMKCHIBATh XHMHYECKUN

SKCIEepUMEHT. Pa3nuuars 0cOOCHHOCTH peakuuit
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€ro rop€HUe U OTHOLICHHUE K paCTBOpaM I€pMaHraHaTa KaJusa u

OpoMHOI1 BOJE.

MPUCOCANHEHNS Y alICTUJIEHA OT TAKOBLIX Y 3THUJICHA.

9 ApeHEI ApoMarHieckue yriieBoIOPOIb, MM apeHbl. beH3o0i: ero XapakTepu30BaTh C HOMOIIBIO POIHOTO S3BIKA U S3bIKA XHMHUN
CTPOEHHE, HEKOTOPBIE (PUXUYESCKHE H XMMUYECKUE CBOHCTBA CTPOEHHE,CBOIICTBA, CIIOCOOBI MTOMY4YEHUS X 00NacTi
(ropeHne, peakIuy 3aMeIIeHN - FaJlOTeHNPOBAHHE, pUMeHeHHs1 OeH3071a. HalIIoIaTh M ONUCHIBaTh
HHUTPOBAHHE), TOTyYSHUE U IPUMEHEHHE. DKCTPAKIIHS. JIEMOHCTPAIMOHHBIA XUMUIECKUH SKCIICPUMEHT.
Jlemoncmpayuu: uccienoBaHNECBOICTB OCH30/1a C TOMOLIBIO
obIToBOTO pacTBOpuTes "CoabBEHT"
10 IIpuponnslii ras. IIpuponuslii ras, ero cocras. [IpeuMyiiecTBa npupoAHOTO ra3a XapakTepu30BaTh C IOMOIIbIO POAHOTO A3bIKA U SI3bIKa XUMUU
Kak TOIUTMBA. XUMHUUECKas epepaboTKa IPUPOTHOTO rasa: COCTaB M OCHOBHBIE HAIlPaBJICHHs HCIOJIB30BaHUS U
KoHBepcus, mupoin3. CHHTE3-Ta3 U €ro UCIONb30BaHHUE. nepepaboTKU MPUPOIHOTO Ta3a. YCTaHABINBATH 3aBHCHMOCTh
Jlemoncmpayuu. Kapra none3Hbix uckonaemoix PO. MEXIy 00beMaMu JOOBIYHU IPUPOIHOTO ra3a U OI0HKETOM.
STHAXOZIMTH B3aHMMOCBSI3b MKy H3y4aeMbIM MaTepuaioM 1
Oymyeit npodeccnoHanbHON nesrenbHocThi0. Cobmonarh
MpaBHIIa SKOJIOTHIECKH TPAMOTHOTO NTOBEICHNUS 1 O€30II1acCHOTO
oOpareHus ¢ IPUPOIHBIM Ta30M B OBITY U Ha POU3BOJICTBE.
11 Hedts u crioco0s1 ee IMonyTHsIit HedTsHOM Ta3, ero cocTas U GPAKIHUN - TA30BBII XapakTepr30BaTh COCTaB M OCHOBHBIE HANPaBICHUS UCIIONb-
nepepaboTKu. OcH31H, ponaH-0yTaHoBasi, cyxoii ra3. Hedts ee cocras, 30BaHUS U TIepepaboTKu He()TH. YCTaHABINBATH 3aBUCUMOCTh
repepaboTKa U MEPEroHKa, KPEKMHT, pu(OPMUHT. Mexay ooremamu 100bau HeTH B PD 1 Gromkerom. HaxonanuTh
HedrenpoxykTel. OkTaHOBOE YHCIO OeH3UHA. [Jemoncmpayuu: B3aMMOCBSI3b MEXKIY U3ydaeMbIM MaTepHalIoM 1 Oymymieit
xosuekius "HedTh u HedTenponykTsl", Bumeo GpparMeHThl U npoQeCcCHOHATBLHON esITeNbHOCTRI0. COOMonaTh mpaBmia
cnaiinel "Ileperonka HedTr". 9KOJIOTHYECKH TPaMOTHOTO TIOBEIEHHS M OE30MTaCHOTO
oOparmieHus ¢ HeTenPOAYKTaMi B OBITY U Ha IPOU3BOJICTBE.
12 Kamennslii yrons u ero Hckomaemplii yronb: aHTpaluT, KaMeHHBIH, OypsIil. Kokce- XapakTepu3oBaTh NPOUCXOXKICHUE U OCHOBHbIE HAalIPaBJIeHUs

nepepaboTka.

OBaHHe KaMeHHOTro yriisi. KokcoBblii ra3, aMMuadHas Boja, Ka-
MEHHOYTOJIbHAs CMOJIa, KOKC. ["a3uuKamus 1 KaTaIunTHIeCKoe

TUAPUPOBAHUE KAMEHHOI'O YIJIA. ﬂeMOHC’mpaLﬂ,{ﬂZ KOJIJICKIIUH

UCIIONB30BaHMUS 1 ITepepabOTKH KAMEHHOTO YIJisl. YCTaHaBIIH-
BaTh 3aBUCUMOCTb MEXK1y 00beMaMH JOOBIYM KAMEHHOTO YIJIs B

P® u 6romxeTom. Haxomute B3aMMOCBSI3b MEXIY H3Y-4aeMbIM
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"KaMeHHBIH yroib U MPOAYKTHI eT0 1epepaboTku’.
BUieo(pparMeHTH U craiapl "Kokcoxummaeckoe

MIPOM3BOACTBO".

MaTepHaoM 1 Oyaymel npoecCHOHANPHOMH AeSITENbHOCTHIO.
Co0rofath npaBmiIa YKOJOTHYECKH TPAMOTHOTO TIOBEACHHS H
6e301acHOr000paIIeHUs ¢ KAMEHHBIM YIJIEM U MPOTYKTaMHU KOK-

COXMMHYECCKOI'o IMMPOMU3BO/ICTBA B 6I)ITy " MPOMBINIIIEHHOCTH.

BrmonHSaTh TECThbI, pEHIaTh 3aJa491 U YIIPA)KHCHUS 110 TEME.

13

IloBTopenue u 0606mIeHIE

TeCTPIpOBaHI/Ie,pCH_IeHI/IC Xaga4d u pra)KHeHI/Iﬁ 110 TEME.

[IpoBoauTH OLICHKY COOCTBEHHBIX JOCTIKCHUH B YCBOEGHHE Te-
MBI. KOPPKYTHPOBAaTh CBOM 3HAHUS B COOTBETCTBHUH C

IUIAHUPYEMBIM PE3YIbTaTOM.

14

KonTponsnas padora Nel "Teopust ctpoeHus opranndeckux coennHennii A. M. Bytneposa. YrieBogoponsr”.

15-28

Tema 3. Kucsiopoa- u a3orcoep:kamme opranuyeckue coefnHenus (14 1)

15-16

OmHOATOMHBIE CIIUPTHI

DyHKUIMOHANbHAS TUAPOKCUIIbHAS Tpynna. [oMonornyeckuit
PSLI IpEeAeNbHBIX OJJHOATOMHBIX CIUPTOB. VI3oMepus mosoxke-
HYS QYHKIMOHANEHO# rpynmsl. BogoponHas cBsi3b. Xumu-
4YecKue CBOICTBA CITUPTOB. AJIbAETHAHAS IPYIINA. PEaKIus 3Te-
pudukanun, cnoxxusre 3¢Gupsl. [[pumMeHeHne cupToB.
JleiicTBIE METUIIOBOTO U 3TWJIOBOTO CIIMPTa Ha OPraHU3M
4eJoBeKa. JJemoncmpayuy: OKACICHUE CIIHPTA B AJIbICTHL.

Jlab. onvim: cpaBHEHHE CKOPOCTH UCTIAPEHUSI BOABI M ATAaHOIA.

HazpiBare ciupThl IO MEXTyHapOAHON HOMEHKIIATYpE.
XapakTepu30BaTh C HOMOIIBIO POJHOTO SI3BIKA U S3bIKA XUMHUU
CTPOCHHE,CBOMCTBA, CIIOCOOBI TOIyYEeHHS U 00IacTH
MIPUMEHEHHS TPEAETbHBIX OHOATOMHBIX CITHPTOB.
Knaccudumumposars ciupThl o UX aToMHOCTH. Habmronars,
CaMOCTOSITENILHO MPOBOANTD M OIHCHIBATH XUMUYECKHI

SKCHEPHUMEHT.

17

MHuoroaToMHBIE CUPTHI

MHOr0aToMHBIH CIUPTHL. DTWIeHITHKONb. [iepus. [lomy-

YEeHUE U XUMUYECKHUEe CBOMCTBA MHOIOaTOMHBIX cIIUpTOB. Ka-

YeCTBEHHAs PeaKIisl Ha MHOIOaTOMHBIE CITUPTHI. AHTHU(PH3EL.
JleMOHCTpamyu: KadeCTBEHHAs! PEaKIs Ha MHOTOATOMHEIE

crnupThl. JIab ONBITEI: paCTBOPUMOCTH INIMIEPHHA B BOJIC.

Knaccuduuuposars CUPTHI IT0 UX aTOMHOCTH. Xapakre-
PHU30BaTh C OMOLIBIO POIHOIO SA3bIKA U A3bIKA XUMHUH CTPOE-
HHE,CBOHCTBA, CIIOCOOBI MOTy4YeHUs U 00J1aCTH IPUMEHEHUS
MHOTOaTOMHBIX CIIUPTOB. M eHTHHINpOBaTH MHOTOATOMHBIE
CITUPTHI C TIOMOIIBIO KaYeCTBEHHOM peakuuu. Habmonars, ca-

MOCTOATEIIBHO MPOBOAUTDL U OIMChIBATH XHUMHUYCCKUM DKCIT-HT.

XapaKTepnsoBaTb C IOMOIIBIO POAHOTO A3bIKA U A3bIKA XUMHUU

18

denon

®DeHoi, ero CTpoeHue, MolydeHue, CBOMCTBA U IPUMEHEHHUE.

KauecTBeHHBIE pCaKnuu Ha q)eHOJI. BzauMHoe BmsiHIE aTOMOB

CTPOCHUEC U CBOMCTBa Q)eHona Ha OCHOBEC B3aMMHOT'O BIIMSHHA
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B MoJieKyne (eHomna. [Jemoncmpayuu: pacTBOPUMOCTS (heHOIa
B BOJIe IIPH OOBIYHOM TeMIepaType U IIpU HarpeBaHHH.

KauyeCTBEHHbIE PEaKLUH Ha (PEHOI.

aTOMOB B MOJICKYIIC, & TAKXKE CIIOCOOBI MTOyYCHUS H 00JIaCTH
npuMeHeHus peHona. HaOnronats U onuchiBaTh IEMOHCTpa-
LIMOHHBIN XUMu4eckuil skcriepuMenT. CoOoaaTh MpaBuiIa 3Ko-
JIOTHYECKH TPAMOTHOTO M 0€3011acHOTO 00paIIeHHs ¢ TOPFOYUME

Y TOKCHYHBIMH BEIIECTBAMH B OBITY H OKPY)KAIOIICH cperie.

19

AJbIeruasl

Anpperunsl. @opManbaerus u aneTaabIeru. XUMHIECKHe
CBOWCTBA aJIbJCTU/IOB. KAUYECTBEHHBIC PEAKIIMU Ha albJerUJIbI.
Peakiu nonukonaencanun. KapoonuipHas rpynmna. KetoHsr
Ha TIpUMepe aLeToHa. Jemoncmpayuu: KaueCTBEHHbIE PEaKIINK

Ha aJbIeTH/IbI.

XapakTepu30BaTh C TOMOIIBIO POJTHOTO SA3bIKA M S3BIKA XUMHH
0COOCHHOCTH CBOMCTB (hopMasb/ieriia u aleranbaeriia Ha
OCHOBE CTPOCHUS MOJIEKYJ, CIIOCOOBI MOMYYEHHUS U UX 001acTH
npuMeHeHns. Habnronarh, OMUChIBATh M IPOBOTUTH XUMHYEC-
Kui 3kcniepuMeHT. M neHTrumpoBars aapIeruabl ¢ TOMOIIBI0
KaueCTBEHHBIX peakiuid. CoOII0maTh MpaBuiia SKOIOTHIECKU
TPaMOTHOTO ¥ 6€30MacCHOT0 OOpaIICHUS ¢ TOPIOYMMH U

TOKCHYHBIMH BEIIECTBAMHU B OBITY M OKpYyKaroIieil cpene.

20

KapOoHOBBIC KUCITOTHI

[penenbHBIE OMHOOCHOBHBIE KAPOOHOBBIE KHCIIOTHI, UX
TOMOJIOTHUECKHUH PAJI, TPEACTAaBUTENN, UX MOTyICHUE U
npuMeHeHne. XMMHYeCKHe CBOMCTBAa KapOOHOBBIX KHCIIOT.
Peaxuust stepudukannu. Jemoncmpayuu: NIpeACTaBUTEIN
Pa3IUIHBIX KJIACCOB KapOOHOBBIX KUCIOT. Jlab onvimot:

XUMUYCCKHE CBOMCTBA chyCHOﬁ KHCJIOThI.

XapakTepu30BaTh C HOMOIIBIO POIHOTO SI3bIKA U S3bIKA XUMHUN
0COOEHHOCTH CBOMCTB KapOOHOBBIX KUCIIOT HA OCHOBE CTPOCHHS
HX MOJIEKYI, & TAK)Xe CIIOCOOBI ITOJTy4eHHs U 001acTh
[IPUMEHEHHS MYPaBbUHON U YKCYCHOHM KHCIOT. Paznuyars
obmiee, 0COOEHHOE U €AMHUYHOE B CTPOSHHU M CBOHCTBAX
OpraHuyYecKuX (MypBbUHON M YKCYCHON) U HEOPTaHHMUYECKUX
kucnoT. HaGmonaTs, onuchIBaTh ¥ IPOBOANTD XUMHYECKUI
skcniepuMeHT. CoOMIofaTh MpaBmiIa YKOJIIOTHIECKH TPAMOTHOTO
1 6e301acHOr0 00PAIEHNsI C TOPIOYUMH M TOKCHYHBIMHU

BEIIECTBaMU B OBITY U OKpYKaloLIeH cpene
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Croxuble 3¢upsl. JKupsl.

Peaknus stepudukanun. Cioxabie 3Gpupbl. JKupsl, ux coctan
Y TUIPONN3 (KUCIIOTHBIN | MIEN0YHOH). Mbina. ['uapuposanue
XKHUPOB. JJemoncmpayuu: KOJUIEKIUS CIOKHBIX 3(QUPOB. KO-

JIeKIHst )KUpoB. OOpasIibl TBEPAOTO U KUAKOTO Mblia./lah

Paznnyate peakuuu dSTepuduKauy Kak 00paTHMbIii OOMEHHBIH
MPOIIECC MEXKIY KACIOTAMH U CIIHPTaMHU. XapaKTepu30BaTh
0COOEHHOCTH CBOMCTB XMPOB HAa OCHOBE CTPOEHHS X MOIIEKYII,

a TaKxKe Knaccmbmcaunn KHUPOB I1I0 UX COCTABY U

MIPOUCXOKACHUIO U TIPOU3BOACTBE TBEP/BIX JKUPOB HA OCHOBE
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onvlmbyl. ONIPEACIICHNUC HETIPEACIbHOCTU PAaCTUTEIILHOI'O Maciia.

pacTuTenbHBIX Macel. Ha ocHoBe peakuun stepudukanim
XapaKTepHU30BaTh COCTaB, CBOMCTBA U 0OJIACTH MPUMEHEHHS
cIoXHBIX 3¢upoB Habmonars, onuckBaTh M MPOBOAUTH
XUMHYECKUH skcriepuMeHT.. CoOITonaTs paBuiia SKOJI0THIECKH
IPaMOTHOTO M 0€3011acHOTO 0OPAIIEHHUS ¢ TOPIOYMMH U

TOKCUYHBIMHU BEIIECTBaMHU B OBITY U OKpY’Karollei cpee
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VYrieBoabl

VrneBoabl. MoHocaxapupsl. [7110k03a Kak anbaeruJociupr.
copOut. MOJIOYHOKHCIIOE U CIIUPTOBOE OPOKEHHE.
®dorocunres. ucaxapunapl. Caxapo3sa. [lomucaxapumpt.:
Kpaxmall, [eJuTon03a. Jemoncmpayusa: B3auMoaeiicTBIe
IJTFOKO3BI ¢ THApOoKcHaAoM Mea (11) kak anpaerngocnupra.
KauecTBeHHas peakiusi Ha kpaxmail. Jlab onvim: 0OHApyKECHUE

KpaxMaia B IPOAYKTaxX MUTaHUSL.

XapakTepu30BaTh COCTaB yrieBonoB. Knaccuduiuposars ux Ha
OCHOBE CIIOCOOHOCTH K TuAponu3y. OnuchIBaTh CBOHCTBA
DJIIOKO3BI KaK BEIIECTBA C JIBOWCTBEHHOHN (QyHKIHeH
(ampaernmocniupTa). YCTaHABINBATH MEXKIIPEAMETHBIE CBA3U
XHMMHU 1 OHOJIOTHH Ha OCHOBE PACKPBITHS OMOIIOTHIECKOH poiH
U XMMHYECKNX CBOWCTB BXKHEHIIINX MPEACTaBUTENE MOHO-,
IH- 1 nonucaxapunos.Habmronars, onuceIBaTh 1 IPOBOAUTH
XuMH4ecKuii skcepumMent. CoOmonaTs IpaBuia TEXHUKI

0€301acHOCTH MPH paboTe B KAOMHETE XUMHH.
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AMUHBI

AmuHorpynmna. AMUHBI IpeIebHbIE K apOMATHYECKHE.
AnnnuH. [lonyuenue amuHoB. Peakuus 3unnna. XuMudyeckue
CBOWCTBA M IPUMEHEHUE AMHHOB. /JeMOoHCmpayus: TIOPTPET
H.H. 3unuHa, KoJeKkIus aHWIMHOBBIX Kpacuteneil. Jlao

OnbIMblL: U3TOTOBJICHUE MOJIENICH aMUHOB.

XapakTepu30BaTh C MOMOIIBIO POJHOTO A3bIKA U S3bIKA XUMHUH
0COOCHHOCTH CTPOCHHS U CBOWCTB aMHHOB U aHWJIMHA, B
YaCTHOCTH, Ha OCHOBE B3aMMHOTO BIUSHUS aTOMOB B €r0
MOJIEKYJIe, a TIKKE CIIOCOOBI TOyYeHUS ¥ 00JIaCTH MPH-

MEHEHUsI aHWJIHHA. APTYMEHTHPOBATh YYBCTBO FOPJOCTH 32
JIOCTH)KEHHSI OTEYECTBEHHOM opraHmyeckoil xumun. CoOmronaTh
MpaBUJIa SKOJIOTUYECKU TPAMOTHOTO U O€30MacHOTO 00paIeHHs

C TOPIOYMMH U TOKCHYHBIMHU BEIIIECTBAMHU B OBITY U

OKpY»KaloIeil cpene.
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AMUHOKHUCIOTEL benku.

AMHIHOKHCIIOTHI KaK aM(QOTEpPHBIC OPraHMYECKHE COSTNHECHUS.
I'muue. Peaknnu nonukoHaeHCanud. [lenTuaHas CBA3b.
IlepBuuHas, BTopuuHas, TPETUYHAS CTPYKTYPHI OCIJIKOB.

KagecrBennsie peakiun Ha 6enku. ['maponms. Jlenarypanms.

OmnucheIBaTh CBOMCTBa AMUHOKHCIIOT Kak 6H(1)yHKHI/IOHaJILHBIX
an)OTepHBIX COCIMHEHUH. YCTaHaBINBATh MEKIIPEAMETHBIC
CBSI3U XUMHH U OMOJIOTUH HA OCHOBE PacKpbITUA OHOJIOTH-

qeCKOu POJIN U XUMHUYECKUX CBOMCTB aMMHOKHCIIOT. ONKCEIBAThH
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Buonormueckre GyHKIMN OSITKOB B OpraHU3MeE.
Jlemoncmpayuu: CBOWCTBA TIIUIIMHA, BETHBIC PEAKIHU OCIIKOB.

Jlab onvimur: neHatypanus OeNKoB.

CTPYKTYpPBI U CBOHCTBA OEJIKOB KaK OMOTIOIMMEPOB. YcTaHaB-
JIMBaTh MEXIPEIMETHBIC CBSI3H XUMUH U OMOJIOTUH Ha OCHOBE
PacKpBITHSI OHOIIOTHYECKOH PO ¥ XUMHYECKUX CBOMCTB

0€eJIKOB. HpOBOZ[I/ITL, Ha6J'IIOﬂaTB W OTTUCHIBATH XUMHUYECKUAN

9KCIIEPUMEHT.
25 T'enetnueckas cBsI3b MEXIY Ilonarue o reHeTH4ecKo CBA3M Ha IPUMEPE B3aUMOIICPEXOI0B YcraHaBIMBaTh B3aUMOCBSI3b MEXK/y COCTABOM, CTPOCHUEM U
KJIacCaMH OPTraHUYECKUX MEXy KIaccaMH YTIIEBOJOPOIOB, KUCIOPOA- U CBOMCTBaMHM MpecTaBUTENEH KIIAaCCOB YIIIEBOAOPOIOB,
COETMHEHUI a30TCOMEpIKaAIIMX COeAMHEHNN. VnmocTpaus reHeTuIeCcKoi KHCIIOPOJ- ¥ a30TCOACPIKAIINX COeNUHEeHIH. ONUCHIBATH C
CBSI3U Ha IIPUMEpE OPTaHUYECKUX COSJUHEHUN pa3IUYHbIX TIOMOIIBIO POJIHOTO SA3bIKA U SI3bIKA XMMUM F'€HETUYECKUE CBA3U
KJIaCCOB, COAEPIKAIIHUX ABa aTOMa yIJIepoaa. MEXy KJIacCaMH YIIIEBOJOPOOB, KHCIOPOA- 1
a30TCOZEPIKAIINX COEAUHEHHM.
26 IIpaxruaeckas padora Nel. Wnentudukanys opraHAYeCcKuX COeTUHECHHH. [IpoBoanTh, HAOMIOAAT U OMTUCHIBATH XUMUYECKUI
Unentudukanus 9KCIIEPUMEHT U1 IOATBEPXKICHUS CTPOCHUS U CBOWCTB
OpPraHUYECKUX COCTUHEHUH. Pa3INYHBIX OPTaHUYECKUX COCTUHEHUM, a TakoKe UX
UICHTH()UKALUY C TOMOIIBIO Ka9€CTBEHHBIX PEaKIHUiL.
27 TloBTOopenue u 0606mEeHNe TectupoBanue, pemenue 3a1ad 1 yIpaXHEHUH 110 TeMe. BEITIONHATE TECTHI, penIaTh 3a/1a4y U YIPAKHEHHS 110 TEME.
IIpoBOAMTH OLIEHKY COOCTBEHHBIX JOCTHKEHUH B yCBOCHUU
TeMbl. KoppekTupoBars cBOM 3HaHUS B COOTBETCTBUHU C
TUTAHUPYEMBIM PE3YIBTaTOM.
28 KonTponsras padora Ne2 "KHcmopoa- u a3oTcomepskaiiue opraHndecKie CoeTMHEeHUs "
29-33 Tema 4. Oprannyeckasi XumMus 1 061ecTBo (51)
29 buorexnonorus Pa3Butne GnorexHonoruu. Tpyu HanpapiIeHHs OMOTEXHOJIOTHU: OOBSICHATD, UTO TAKOE OMOTEXHOJIOTHS, TeHHas (WK

reHHas (WJIM TeHeTHIecKas HHKEHEpHs ); KIeTOIHAs
HIDKEeHepHs; Onoorndeckas HHKeHepus. [ eHeTnaeckn
MonuduimpoBanusle oprann3msl ('MO) u TpancreHHas

npoxyknus. Kionuposanue. FiMMoOm3oBaHHbIE (hepMEHTH

TeHETUYEeCKas) HHKEHEOUs], KIIETOYHAS HHIKEHEePHS,
OuONOTHYeCKasi HHXKEHEePHsl, KIOHUPOBAHHE,
MMMOOMIN30BaHHbBIC (hepMEHTHI. XapaKTepHU30BaTh POJIb

OHMOTEXHOJOTHUHU B peueHnn HpOIIOBOJILCTBeHHOﬁ HpO6J'IeMI)I u
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UX NIPpUMEHECHUEC. I[eMOHCTpaL[I/II/IZ BI/II[GO(bpaFMGHTBI u cnaﬁz[m

M0 OMOTEXHOJOTHH ¥ UMMOOHITH30BAHHBIM Q)epMeHTaM.

COXpaHCHUsI 3J0POBbs Y€JIOBEKA.

30 TTommmepst Krnaccnduxarms noaumepoB. McKycCTBEHHBIE TONMIMEPEL: KiraccnduimpoBarh HOIMMEPH! 110 Pa3THIHBIM OCHOBaHUSIM.
LIEIUTYJION T, ALICTATHBIH IIeJIK, BUCKO3a, LemIodaH. Pa3nu4arh HCKYCCTBEHHBIE ITOJIUMEpHI, KINacCH(HULUPOBATh UX U
JleMOHCTpaIyy: KOJUIEKIHS TTOJIMMEPOB, KOJUTESKITHS HIUTIOCTPUPOBATH TPYIIIHI OIUMEPOB PUMEpaMHU.
CHHTETHUYECKUX TTOJIMMEPOB U U3JETHH N3 HUX. ‘YcraHaBIMBaTE CBSI3M MEX]y CBOMCTBAMH ITOJIMMEPOB 1
00IacCTAMH UX MPUMEHEHHS.
31 CuHTeTHYeCKHE TOTUMEPHI Croco06bl MOTy4IeH s TTOIMMEPOB: TOINMEPU3aUs U Paznnyars momumepu3anuio v MOIMKOHAeHcanuio. [IpuBoanuTs
nonukoHaeHcawa. CuHTeTH4ecKue Kaydyku. [Inactmaccsr: TIPUMEPBHI 3TUX CIOCOO0B MOTydeHHs MoauMepoB. ONHCHBATH
HOJUCTHPOII, Te(IIOH, MOMUBUHIIXIOpHI. CHHTETHUECKHE CHHTETUYECKUE KaydyKH, II7JaCTMACChl X BOJIOKHA HA OCHOBE
BOJIOKHA: KaIlpOH, HAWJIOH, KeBJap, JlaBcaH. /leMoHcTpanuu: CBSI3M CBOMCTBA - IPUMEHEHHE.
KOJUIEKIMSI CHHTETHUECKHUX MOJIIMMEPOB, IIIaCTMAC U BOJIOKOH U
U37eTUi U3 HUX.
32 Ipakrnueckas pabora Ne2 PacrnioznaBaHue miacTMacc ¥ BOJIOKOH. IIpoBoauTh, HAOMIONATH U ONMUCHIBATE XUMIYECKUI
9KCHEPUMEHT JUISl HACHTU(DHKALINY TUIACTMACC M BOJIOKOH C
TTOMOIIBIO KaYeCTBEHHBIX PEaKmuil.
33 [ToBTOpenue u 0600IIeHNE Kypca. TIOIBEICHHE HTOTOB Y4eOHOTO Tofa.
34 Peseps.




IIpumepHoe TemaTHUYeCKoOe IIAaHUPOBaHUe Kypca 11 ki1acca 6a30B0ro ypoBHs

(1 u B Hemento, Beero 35 u, u3 HUX | 4 pe3epBHOE BpeMsi)
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Howmepa ypoxos

XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB ACATCIBHOCTU

oOmHOCTH
[lepuoaugeckoro
3aKOHA U TEOPUH
XHMHYECKOTO

CTPOCHUS

XHUMHYECKOTO CTpOeHHUs. Ponb THYHOCTH B HCTOpHU XUMUH. Pojb
MPaKTHKH B CTAHOBJICHUU U PAa3BUTUU XUMHUYECKOI TEOpUU
Jemoncmpayuu. Noptpetst J1. . Menneneesa u A. M.

Bytneposa

Tema ypoka OCHOBHOE coJiepKaHUE ypOKa
/I oOyuaromuxcst (Ha ypoBHE YUeOHBIX JeHCTBHN)
1—9 Tema 1. Ctpoenne Bemiects (9 1)
1 OCHOBHBIE CBEJICHUS O CtpoeHue aToMa: sIpo U 3JIEKTPOHHAS 00004Ka. M30TOMEL. ApPryMEeHTHPOBATh CIIOKHOE CTPOCHUE aTOMa KaK CHCTEMBI,
CTPOEHHUH aToMa Xumuaecknii sneMenT. bonpnioif anpoHHbIH Koyutaliaep. YpoBHH | cocTosmiei U3 sapa U JJIeKTPOHHOH 000I0UKH.
CTPOCHHMS BELIECTBA. XapakTepu30BaTh YPOBHYU CTPOCHHUS BEIIECTBA.
JHemoncmpayuu. IlopTperst OmnwuceIBaTh YCTPOHUCTBO U paboTy bonbIioro anpoHHOTO
3. Pesepdopna, H. Bopa. Buneodparments! u ciaiinel «bonbimoil | xomnaiaepa
aJIpOHHBIN KoJutaiaep», « YDOBHH CTPOCHUS BELIECTBA
2 [Nepnoguueckas @duznueckuit CMBICT HOMEPOB: AIEMEHTa, IEPHOJIa, TPYIIIIHL. HaxonuTs B3aMOCBSI3U MEX Ty TIOJIOKCHUEM 3JIEMEHTA B
CHCTEMa XUMHUIECKUX BanenTtHsle 31eKTpOHBI. DNIEKTPOHHAS KOH(UTYpaIHs aTOMOB. MIEPHOANIECKOI cHCTEMe
anemento /1. W. 3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB ICMEHTOB B IIEPUOAAX U J1. . MeHzeneeBa U CTPOCHHEM €TO aToMa.
MeHnneneeBa u yueHue rpynnax. JNeKTPOHHbIE CeMeCTBa XUMUUECKHUX SIIEMEHTOB. CocTaBIATh NMEKTPOHHBIE U AEKTPOHHO-TpadHICCKUE
0 CTPOSHHH aToMa Jlemoncmpayuu. Pazmmansie popmsl [leprogmdeckoil cucTeMsl (bopMyITbl aTOMOB S-, p- 1 0- 3IEMEHTOB.
xumuueckux snemeHToB [I. M. Menneneesa. [loptper /1. 1. OTHOCHUTH XUMHUYECKHE IEMEHTHI K TOMY WX HHOMY
Menneneena. 3JIEKTPOHHOMY CEMENCTBY
Jlabopamopnuie onvimsl. MonennpoBaHne MOCTPOSHHS
[eproauyeckoil CHCTEMBI C ITOMOIIBIO KapTOUeK
3 dutocodckne 0CHOBBI Ipennocsutky oTkpeiTHA [leproanueckoro 3akoHa U TEOPUN [pencraBnsaTh pa3BUTHE HAyYHBIX TEOPHUH I10 CIIMPAIN HA

OCHOBe TPEX (opmynmupoBok [leproandeckoro 3akoHa U
OCHOBHBIX HalpaBJICHUI pa3BUTUS TEOPUH CTPOCHUS
(XMMHUYECKOTO0, 3JIEKTPOHHOTO U IIPOCTPAHCTBEHHOTO).
XapakTepu30BaTh POJIb MPAKTHKY B CTAHOBICHUH U PA3BUTHHI
XUMHYECKOI TEOpHH.

ApPryMEeHTHPOBATh YyBCTBO FOPAOCTH 32 JTOCTHIKEHHS

OTEYECTBEHHON XMMHUU U BKJIA pOCCI/IﬁCKHX y‘IéHLIX B
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MHPOBYIO HayKy

HonHas xuMuueckas

CBsI3b U HOHHBIC

Karnons! kak TMPOAYKT BOCCTAHOBJICHUS aTOMOB METAJIJIOB.

AHHOHBI KaK IPOAYKT OKHCJICHHS aTOMOB HEMETAJIIOB. Wonnas

XapakTepu30BaTh HOHHYIO CBSI3b KaK CBS3b MEXKAY HOHAMH,

00pa3yOINMHUCS B pe3yabTaTe OTa4yd WK Mpréma

KPHUCTAIIIMIECKUE XMMHYECKast CBA3b M MOHHAs KpHCTaIMYecKast perméTka. oHb 3NEKTPOHOB aTOMaMHU HJIM TPYIIIIAMH aTOMOB.

peuETKI MIPOCTBIE U CIIOXKHBIE. KnaccupuiypoBars HOHBI 110 Pa3HBIM OCHOBAHUSM.
Lemoncmpayuu. Mojenb KpUCTAIIIMYECKON PEMIETKH XJIOpHIa YcraHaBIMBaTh 3aBUCUMOCTD MEXKy TUIIOM XUMHUYECKOM
Harpust. OOpa3Lbl MHHEPAJIOB ¢ HOHHON KPUCTAIIMYECKOM CBSI3H, THIIOM KPUCTAJUINYECKOH PEETKU U (PU3NIECKUMHU
pEeETKON: KalbLMTa, FaIuTa CBOMCTBaMH BELLECTB

KopanentHas KopanenTHas HenonspHas U NOJISIPHAs CBA3H. OOBACHATH HHEPTHBIE CBOMCTBA 0J1arOpoOIHBIX I'a30B

XUMUYCCKas CBA3b.

DJEeKTPOOTpULIATENILHOCTh. KpaTHOCTh KOBaJIGHTHOM CBSI3U.

0COOCHHOCTSIMHU CTPOCHHUA UX aTOMa.

ATOMHBIE 1 OOMEeHHBIH 1 JOHOPHO-aKIENTOPHBIN MEXaHU3MBI 00pa30BaHUs XapakTepu30BaTh KOBAJIEHTHYIO CBSI3b KaK CBSI3b,
MOJIEKYJISIpHBIE KOBaJIGHTHBIX cBsA3el. [10sIpHOCTD CBSI3U U MOJIIPHOCTH BO3HUKAIOIIYIO 32 CYET 00pa30BaHMs OOIINX IEKTPOHHBIX T1ap
KpHUCTaIIMYeCKHe MoJIeKyJbl. MOJIeKyIIIpHbIE 1 aTOMHbBIC KPHCTALIIMYECKHE ITyTEM MepeKPBIBAHNS DIEKTPOHHBIX OpOUTaIeit.
pemeéTku peETKU. Knaccuduuuposars KOBaJI€HTHBIC CBSI3H IO Pa3HBIM
[Memoncmpayuu. Moaenu KpUCTAIIMYECKUX PEIIETOK «CyXOTo OCHOBaHUSIM.
npIa» (MM 1ofa), anmasa, rpaduTa (vm keapia). Mozpens YcraHaBIMBaTh 3aBUCUMOCTD MEXy TUIIOM XUMHUYECKOM
MOJISIpHOTO 00bEMa raza CBSI3H, THIIOM KPHUCTAJUINIECKON PEMETKH M HU3NIECKUMH
CBOMCTBaMH BEILECTB
Meramnyeckast Mertannueckie KpucTaluIn4eckue peiéTku. MeTtauindeckas XapakTepu30BaTh METAIMYECKYIO CBA3b KaK CBA3b MEXAY

XUMHUYCCKas CBA3b

XHMHYECKast CBsI3b: HOH-aTOMBI U 3JICKTPOHHBIH ra3. Ousnueckue
CBOMCTBA METAJIJIOB U UX PUMEHEHHUE Ha OCHOBE ATHX CBOMCTB.
CrutaBsl 4E€pHBIC U [[BETHBIC.

Jlemoncmpayuu. Monenu KpUCTaJUIMYECKUX PEIIETOK METAIIIIOB.
Jlabopamopuvie onvimel. MofeIUpOBaHAE METAIUTNIECKON

KPUCTAJUIMYECKON PEHIETKH

HOH-aTOMaMU B METaJlIaxX U CILIaBaX IOCPEACTBOM
0000IIECTBIEHHBIX BAICHTHBIX AJIEKTPOHOB.

OOBACHATH SUHYIO IPUPOY XUMHUYECKUX CBA3CH.
YcraHaBnMBaTh 3aBUCHMOCTD MEXK/Y THIIOM XMMHYECKON
CBSI3H, TUIIOM KPUCTAJUTMYECKOI PEIETKH U PU3HISCKUMH

CBOIMCTBaMH BEIIESCTB

Bonopoanas

XUMHUYCCKasa CBA3b

BonoponHas xumudeckas CB3b: MEXMOJIEKYIApHAs U
BHYTPUMOJIEKYIIsIpHas. 3HaUYSHUE BOJOPOJHON CBS3U B IIPHPOJIE U
JKU3HU 9eT0BEKa.

Hemoncmpayuu. Buneopparments! u cnaiiapl «CTPYKTypb

XapakTepr30BaTh BOIOPOJHYIO CBS3b KaK 0COOBIH THII
XUMHYECKOI CBS3H.
Paznnyare MEXMONIEKYISPHYIO H BHYTPHMOJICKYISIPHYIO

BOJIOPOJTHBIE CBSI3H.
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Oeka.

Jlabopamopnuie onvimol. JleHaTypanust 6emnka

YcraHaBIMBaTh MEKIPEIMETHBIC CBS3H C OHOJIOTHEH Ha
OCHOBE PaCCMOTPEHHUS MIPUPOBI BOAOPOAHOI CBS3U U €€ poiu

B OpraHU3aLIH )KUBOH MaTepun

8 [Mommepsr [Tonumepsl, X TOMyYeHHE: PeaKIUy TOTUMEPU3anH 1 XapakTepu30BaTh IOJIMMEPHI KaK BEICOKOMOJICKYIISIPHBIE
nonukoHaeHcaryu. [Tnactmacerl. Bonokna. Heopranmaeckne COCIIMHECHNSI.
TIOJTUMEPBI. Paznuuars peakiyu noauMepu3alui U MOTUKOHICHCALHH.
Hemoncmpayuu. Komnexmn «[Inactmacce», «BomokHay. OmnmchIBaTh BakKHEHIIINE IPEICTaBUTENH IIACTMAcC M BOJIOKOH
O0pasIp! HeOPraHMIECKUX MTOTNMEPOB — BEIIECTB aTOMHOM 1 Ha3bIBaTh 00JIACTH UX IPUMEHEHUS.
CTPYKTYpPBI ‘YcraHaBnMBaTh €IMHCTBO OPTaHUYECKON U HEOPTaHUYECKON

XHMMHU Ha IPUMEPE HEOPTaHNIECKUX TTOJIHMMEPOB

9 JlucrnepcHble CHCTEMbI JlucriepcHble CUCTEMBL: AucTiepcHast (asa u [ucnepcuoHHAs XapakTepu30BaTh Pa3INIHbIC THIBI JUCIIEPCHBIX CUCTEM Ha
cpena. Knaccudukanust IucrepcHbIX CHCTEM 110 arperaTHoOMy OCHOBE arperarHoro COCTOSIHUS AWUCTIEPCHOH (a3bl U
COCTOSIHHIO U IO pa3Mepy JacTull ¢asel. [pydoaucnepcHble JHCTIEPCHOHHON CPEBL.
CHCTEMBI: SMYJIbCUH, CYCIIEH3HH, a3P030JIH. TOHKOANCIIEPCHEIE PackpbIBaTh POJIb PA3IUYHBIX THIIOB AUCTIEPCHBIX CHCTEM B
CHCTEMBI: 30J11 U rer. CHHepe3nc M KoaryJsiust. JKM3HU IPUPOJIBI U O0IIEeCTBA.
Jemoncmpayuu. O6pa3us! pa3IMIHBIX AUCTIEPCHBIX CHCTEM: ITpoBoauTh, HAOMIOAATH M ONMUCHIBATH XUMUUYECKUI
SMYNbCUH, CyCIIeH3UM, a3po30sieH, renei u 3omnei. Koarymsims. 9KCIEPUMEHT
Cunepesuc.
Jlabopamopnuie onvimoi. IlomydeHne SMyIbCHHA PaCTHTEILHOTO
Macina. [Tomydenue cyceH3un «U3BECTKOBOTO MOJIOKay.
[Nomy4enue KoJUIOMTHOTO pacTBOpa KypHHOTo Oenka n
HCCIIEIOBAaHUE €r0 CBOMCTB C IMOMOIIIbIO JIa3€PHON yKa3Ku

10—21 Tema 2. Xumuyeckue peakuuu (12 4)

10—11 Knaccuduxanus Peakiin 6e3 M3MEHEHHS COCTaBa BEIIECTB: AIUIOTPOTIU3AINH U KnaccuduuupoBars XUMHYECKUE PEAKIIHAH 10 PA3ITUNIHBIM

XUMHUYCCKHX peaKHI/Iﬁ

n3omepuzaruu. [pranas! amnorponuu. Knaccndukanus
peaxiuii o YuciIy U COCTaBy PEareHToB U IIPOLYKTOB U 110
TerioBoMy 3¢ dexry. TepMoxuMudeckne ypaBHEHHUS PEeaKIuii.
Jlemoncmpayuu. DK30- ¥ SHIOTEPMAIECKHE PEaKkIiH. TeroBse

SIBJICHUS IIPU PACTBOPEHHUHU CEPHOI KMCIOTHI 1 aMMHA4YHON

OCHOBAHUSIM.
XapakTepr30BaTh TEIIOBOH P PEKT XUMUIECKUX PEAKIMH 1
Ha ero OCHOBE Pa3JInyaTh 3K30- U SHAOTEPMHUECKUE PEaKIHH.
Otpaxarsb TemIoBoi 3P PeKT XUMUIECKIX PEeaKIHii Ha MIChMe

C IOMOLIBIO TCPMOXUMHUYECKUX ypaBHeHMi’I.
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CCJUTPHL.
Jlabopamopuvie onvimot. IIpoBeieHNEe peaKyid, HAYIIAX 10

KOHIIa, 110 npaBuity beprome

HpOBOﬂI/ITI) paC‘{éTLI Ha OCHOBE TEPMOXUMHYICCKUX ypaBHeHPIfI.
HpOBOﬂI/ITI), HaGJ’[IOZ[aTB W OTTUCHIBATH XUMHUYECKUAN

9KCHEPUMEHT

12 CKOpOCTh XUMHYECKIX CKOpOCTh XNMHIECKOH peaknuu U (haKTopsl e€ 3aBHCHMOCTH: XapakTepu30BaTh CKOPOCTh XUMUUECKOH PEaKIU U (PaKTOpHI
peaxiuii MIPUPOJA pearnpyIonX BEIIECTB, IIONMaIb UX 3aBUCHMOCTH CKOPOCTH XUMHUYECKOH PEaKIliy OT IPUPOIBI

COIPUKOCHOBEHHS, TEMIICPATyPa, KOHLICHTPALXS U HAJIN4He PearupyoIux BeUIeCTB, UX KOHLEHTPALMH, TEMIIEPaTypHl,
karanu3aropa. Karamms. ®epmenTsr. THrHOUTOPEL. TUTOIIAN COTPUKOCHOBEHHSI BEIIECTB.
Hemoncmpayuu. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT IIPHPOIBI IIpoBoauTh, HAOMIONATH M ONMUCHIBATH XUMIYECKUI
BEILIECTB HA IPHMEPE B3aUMOJICHCTBHS PACTBOPOB Pa3IM4HbIX 9KCIIEPUMEHT C IOMOIIBIO POHOTO SA3BIKA M SI3bIKA XUMHH.
KHUCJIOT OJIMHAKOBON KOHLIEHTPALMH C OANHAKOBBIMU KyCOUKAMH XapakTepu30BaTh KaTaJn3aTopbl U KaTalnu3 Kak CIocoObl
(rpaHynamn) UHKA U OJMHAKOBBIX KyCOYKOB Pa3HBIX METAJLIOB YIIPaBIICHUS CKOPOCTHIO XUMUYECKON PEaKIHH.
(MarHus, LIMHKA, jKeJe3a) C PACTBOPOM COJISTHOHM KHMCIIOTHI. VYceraHaBIMBaTh Ha OCHOBE MEKIIPEAMETHBIX CBsI3eH C
BsauMmozelicTBre pacTBOPOB CEPHOI KHCIOTHI C paCTBOPAMH ouonorueit oduiee, 0COOCHHOE U EMUHUIHOE 111 PEPMEHTOB
THOCYNb(aTa HATPHs Pa3IMYHON KOHIIEHTPALMH U TEMIIEpaTyphl. | Kak OHOJOTMYECKHX KaTalnu3aTopoB.
Mopeinb KUILLIEro ciios. PasinoxkeHue nepokcuia Bogopoaa ¢ PackpbIBaTh posb ()EPMEHTOB B OpraHU3ALMU XKHU3HH Ha 3eMIie,
MIOMOIIBI0 HEOPIaHWYECKUX KaTallM3aTopoB (Colelt xenesa, a TaKXKe B MMHUIIEBOA U MEIUILMHCKOH IPOMBIIUICHHOCTH
HOAN/IA KaNusl) ¥ IPUPOIHBIX 0OBEKTOB, COAEPIKAIINX KaTajasy
(ceIpoe Msico, KapTodens).
Jlabopamopuvie onvimul. PaznoxeHune NepoKCHIa BOAOPO/A C
MOMOIIBIO JIMOKCH/Ia MapraHIa

13 OO6parumocTb OO6parumble peaknnui. XHMHYECKOe PaBHOBECHE U CIIOCOOBI ero XapakTepu30BaTh COCTOSTHHSI XUMHUUECKOTO PABHOBECHUS U

XUMHUYECKUX peaKkiuil.
XuMH4ueckoe
paBHOBecHE U
CII0COOBI €ro

CMCUICHUA

cmemmennst. OOmast XxapaKTepUCTHKA PEaKI[iK CHHTe3a aMMUaKa 1
YCIIOBUSI CMEILICHHSI PaBHOBECHsI IPOM3BOACTBEHHOIO IIpoliecca
BIIPABO.

Hemoncmpayuu. CMemmenne paBHoBecHs B crcTeMe Fe' +

3NCS™ > Fe(NCS);

CITOCOOBI €T0 CMEIEHHUS.

Ipesncka3piBaTh HATPABICHUE CMEIICHUS XUMUYECKOTO
paBHOBECHUS TIPH U3MEHEHHH YCJIOBHIA MPOBEACHHUS 00paTHMOiA
XUMHYECKOH peaKiiuu.

ApryMEeHTHPOBATh BBIOOP ONTUMAIIBHBIX YCIOBHH ITPOBEICHHUS
TEXHOJIOTHYECKOTO MpoIiecca.

Hab6nronars 1 OMHCHIBAThH JEMOHCTPAIIMOHHBI XUMHAYECKHI

OKCIIEPUMEHT
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14—15 Tuppomus T'uaponus HeoOpaTuMeIid 1 00paTHMBIA. TpH ciTydasi THIpOIH3a XapakTepu30BaTh THAPOIH3 Kak 0OMEHHOE B3aNMOJICHCTBUE
coseif. Pors ruaponmsa B oOMene BemiecTB. Poib rupponmsa B BEILIECTB C BOJOH.
SHEPTeTHYECKOM OOMEHeE. 3anuceIBaTh YpaBHEHUS PeakUuil THAPOIN3A PA3IUIHBIX
Jlemoncmpayuu. I'naponus coseit pa3muvyHOTO TUIIA. COJICH.
BuneodparmenTs u cinaiiibl «bronornueckas posib THAPONU3ay. | Paznmyars rHIpoIu3 Mo KaTHOHY U aHUOHY.
Jlabopamopmvie onvimei. VlcnipiTaHWE HHAXKATOPAMHU CPEIIBI [Ipencka3piBaTh peakUio Cpeabl BOTHBIX PAaCTBOPOB COJIEH,
PacTBOPOB COJIEH Pa3INIHBIX THIIOB 00pa30BaHHBIX CHIBHBIM OCHOBAaHHEM H CJIA00H KUCIIOTOM,
cy1abBIM OCHOBaHUEM M CHIIBHOM KHUCIIOTOM.
PackpeIBaTh posib 00paTUMOTO THAPOIHN3a OPTAHUIECKUX
COCIIMHEHNH KaK OCHOBBI OOMEHA BEIIECTB B )KUBBIX
opranusmax u ooparuMoro ruaponnsa ATD kak 0CHOBBI
SHEPTETHYECKOT0 OOMEHA B JKUBBIX OPTaHU3MAX.
[IpoBoanTh, HAOMIOAATE U OMUCHIBATH XUMUYECKUI
9KCHEPHMEHT C IIOMOIIBIO POTHOTO SI3BIKA U SI3bIKA XUMUHT
16 OKHUCITUTETBHO- OKHUCITUTETBHO-BOCCTAaHOBUTENBHBIE peakni. CTeneHb XapakTepu30BaTh OKACIUTEIHHO-BOCCTAHOBUTEIIHHBIC
BOCCTaHOBHUTEJIbHEIC okucieHus. OKUCITUTENb U BOCCTaHOBUTENb. OKUCICHUE U PeaKuy KaK MpoIecChl C U3MECHEHUEM CTEIICHEH OKUCIICHUS
peakiu BOCCTaHOBJICHHE. DIIEKTPOHHBII OanaHC 9JIEMEHTOB BEIIECTB, YYaCTBYIOIINX B PEAKIHH.
Jlemoncmpayuu. IpocTeiiine OKUCINTENBHO- Cocrasnarte ypaBHenus OBP ¢ nomorsio metona
BOCCTaHOBHUTEJIbHBIE PEAKIINN: B3aUMOJICHCTBHE IIITHKA C AIIEKTPOHHOTO OanaHca.
COJISTHO# KUCIIOTOM 1 *kene3a ¢ cynbparom mean(Il). IIpoBoauTh, HAOTIONATH U OMTUCHIBATH XMMHUUCCKHU
Jlabopamopnuie onvimol. B3anMozeiictBre pactBopa cyiabdara 9KCHEPUMEHT C IIOMOIIBIO POJTHOTO SI3BIKA H SI3bIKA XUMUHU
menu(Il) c xene3oM 1 THAPOKCHIOM HATPHS
17-18 DrexTponus DJIEKTPONN3 PaCTBOPOB M PACILIABOB JIEKTPOJIHTOB. XapakTepu30BaTh HIEKTPOIN3 KAK OKUCIUTEIBHO-

pacriaBoB U
pacTBOpOB.
[IpaxTnueckoe
pUMEHEHHE

DJICKTPOJIN3a

ITpakTnueckoe NpUMeHEHUE dIEKTponr3a. ['arpBaHOIIACTHKA.
lanpBanOCTeTHs. PadmHNpOBaHUE.

[Memoncmpayuu. Mopens anekrpoiunzépa. Moaens
ANIEKTPOJIM3HON BaHHBI JUIsl MOTyUeHUs! amoMuHus. OOpasibl
TIPOMBIIIUICHHBIX H3/IeNH, H3TOTOBIEHHBIX HA OCHOBE

TaJIbBaHOINIACTHKHU U I'aJIbBAHOCTCT U

BOCCTaHOBUTEJILHBIN TpoOIIECC.

Ipencka3biBaTh KATOAHBIE U aHOMHBIE TIPOIIECCHI U OTPAXKATH
UX Ha MUCbME JJIsI PACIUIaBOB M BOAHBIX PACTBOPOB
JNEKTPOJIUTOB.

PaCKprBaTI: MPAKTUYECKOC 3HAYCHUE IJICKTPOIM3a
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19 [pakrnuaeckas pabota Pemienne sxcriepuMeHTaNbHBIX 3a/1a4 110 TeMe «XHUMUYecKas [TnannpoBars, NPOBOANTH HAOMIONATH U OIUCHIBATH
Ne 1. Pemienue peaxuusa» XUMHYECKUH IKCIIEPUMEHT C COOJIOICHNEM TIPaBIII TEXHUKH
JKCIIEPUMEHTANIBHBIX 6e30macHOCTH
3aja4 [0 TeMe
«Xumuyeckas
peaxums»
20 IToBropenue u TectupoBaHue, pelleHue 3a/1a4 U YIpaXHEHUH 10 TeMe BhINOMHATE TECTHI, pelaTh 3a1aul U YIPaKHEHUS 110 TEME.
06o6mieHne [IpoBoaHTH OLIEHKY COOCTBEHHBIX HOCTIKEHUH B yCBOCHHU
H3y4EHHOIO TEMBI.
KoppextupoBars cBOM 3HaHHS B COOTBETCTBUH C
ITaHUPYEMBIM PE3YIbTaToM
21 KonTponsnas padora Ne 1 «CtpoeHue BemecTBa. XUMUYECKas PEaKIus»
22—30 Tema 3. BemiecTBa 1 ux cBoiicTBa (9 4)
22 Meranst O6mue ¢pm3udeckue cBoiicTBa MeTawioB. Knaccudurkanus O0600u1aTh 3HaHMS U AENaTh BEIBOJBI O 3aKOHOMEPHOCTSIX
METaJUIOB B TeXHHKE U XUMHH. OOIIHe XUMUYECKUE CBOICTBA MIOJIOXKEHUS. U U3MCHEHHH CBOMCTB METAJIJIOB B IEPUOJAX U
METaJJIOB. YCIIOBHS B3aUMOJIEHCTBHS METAJNIOB C PACTBOPaMU rpynmnax [leppoanyeckoit cucTeMsl.
KHCIIOT U coneil. MetamnoTepmust. XapakTepu30BaTh O0IIHE XUMHUYECKIE CBOHCTBA METAIIIIOB KaK
Jlemoncmpayuu. Konnexuust meramioB. Bzaumopericteue BOCCTAHOBUTEJIEH HA OCHOBE CTPOEHHS UX aTOMOB U
KOHLICHTPUPOBAHHON a30THOH KHCIIOTHI C Melb10. Benbiika MOJIOKEHHSI METAJITIOB B JJIEKTPOXUMHUYECKOM Py
TepMuTHOU cmecu. [TopTper HanpsOKEHUsL.
H. H. Bexerosa HabGnronaTh 1 ONMUCHIBAaTH XUMHYECKUH YKCIIEPUMEHT C
MIOMOIIBIO POJHOIO A3bIKA U S3bIKA XMMUHU
23 Hewmeranns. Hewmeranms! kak oxucnuteny. HemeTambl, kKak BOCCTAHOBUTENH. | XapaKTepH30BaTh 0OIIHe XUMUIECKHAE CBOMCTBA HEMETAIIIOB
bnaropoansie ra3bt Psi1 271eKTpOOTpHUIIaTeIbHOCTH. IHEpTHBIC Wi OJaropoIHbIe KaK OKHCJIHUTENEH U BOCCTAHOBUTEINEH HA OCHOBE CTPOEHUS UX
rassbl. aTOMOB U ITOJIOKEHUSI HEMETAJIIOB B pAY
Jemoncmpayuu. Konnekuus HeMeTaIoB. UEKTPOOTPULIATEIBHOCTH.
Bcenbiika uépHoro nopoxa. BelTecHeHrE TraloreHoB U3 UX Hab6nronath ¥ OMUCHIBATH XMMHYECKUIN SKCTIEPUMEHT C
PacTBOPOB APYIr'UMHU rajloreHaMu TMOMOIIBIO POAHOIO A3BIKA U A3bIKA XUMUH
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24 Kucnotsr KHCIOTHI ¢ TOYKH 3pEHUST aTOMHO-MOJICKYJSIPHOTO YUCHUSI. XapakTepu30BaTh OPraHUICCKUAE U HEOPTAHUICCKUE KUCIOTHI B
HEOpPTraHUYECCKHE 1 KHCIOTBI ¢ TOYKH 3pEHUS TEOPHH 3ICKTPOITUTHICCKON CBETE TEOPHUH DIICKTPOIUTHICCKON JUCCOIHAIIIH U IPOTOHHOM
OpraHuYecKue mucconnanuy. KucioTel ¢ TOYKH 3peHus IPOTOHHOM TEOpHUH. TEOPHH.
O0mye XMMIYECKHE CBOMCTBA KUCIOT. Kitaccudukarys Kucor. Knaccudunuposars OpraHuueCcKUue U HEOPTaHIMIECKIE
Jemoncmpayuu. Konnekuus opraHi4ecKuX U HEOPraHHIESCKHX KHCJIOTHI TIO PAa3JIMYHBIM OCHOBAHUSIM.
KHUCIIOT. Paznuuare oO1iee, 0COOEHHOE M €IUHUYHOE B CBOHCTBAX
Jlabopamopuvie onvimoi. VicciienoBanue KOHIICHTPUPOBAHHBIX A30THOM, KOHIICHTPUPOBAHHON CEPHOI U MypaBbHHOM KUCIIOT.
PacTBOPOB CONSTHOW M YKCYCHOM KHCJIOT KareJIbHBIM METOJIOM [IpoBoauTh, HAOTIONATE W OMTUCHIBATH XHMUYCCKUI
IIpH UX pa30aBIeHUN BOAOH SKCTIEPUMEHT C MTOMOIIBIO POTHOTO S3bIKA U SI3BIKA XHMHUH
25 OcHoOBaHUs OCHOBaHUS ¢ TOUKU 3PEHUS] aTOMHO-MOJICKYIIIPHOTO YUEHHS. XapakTepH30BaTh HEOPraHUUECKUE OCHOBAHUS B CBETE TEOPUH
HEOPTraHUYECCKHE U OCHOBaHUS ¢ TOUKU 3PECHUSI TEOPUH DIICKTPOTUTHUCCKOM ANIECKTPOIUTUYCCKOM TUCCOIUAIINH.
OpraHUYECcKUe mucconnanyi. OCHOBaHUS ¢ TOUKHU 3PEHHS IPOTOHHON TEOPHH. Paznuyare o0iiee, 0cOOCHHOE U SIMHUYHOE B CBOKMCTBAX
O0mue XuMHYecKie CBOMCTBA 0cHOBaHMH. Kimaccuduxarus THIPOKCUIOB B OECKUCIOPOAHBIX OCHOBAHUIH.
OCHOBaHHI. XapakTepu30BaTh UX B CBETE MPOTOHHON TCOPHH.
Jemoncmpayuu. Konnexkuus menodei 1 aMMHOB. [IpoBoanTh, HAOMIOAATE U OMUCHIBATH XUMUYECKUI
BsaunMmozelicTBre mapoB KOHIEHTPHPOBAHHBIX PAaCTBOPOB 9KCTIEPUMEHT C TOMOUIBIO POTHOTO SI3bIKA U SA3bIKA XUMHUH
COJISTHO# KUCIIOTBI M aMMHaKa («IbIM 03 orHs»). [lonyuenue
aMMHaKa u M3y4eHHE ero CBOICTB.
Jlabopamopuvie onvimei. IlomydeHne HEPacTBOPUMOTO
THIPOKCHIA U €r0 B3aUMOJICHCTBUE ¢ KUCIOTON
26 AmdoTepHbIe AmdoTepHbIC OKCUIBI U THAPOKCH B, [loTyueHre 1 CBOWCTBA XapakTepu30BaTh OPraHUICCKUE U HEOPraHUIECKUE
COCTMHEHUS aM(OTEepHBIX HEOPTAaHMYECKUX COCTMHEHHH. AMUHOKUCIOTHL — | aM(OTepHbIE COSTUHEHNS KaK BEIECTBA C ABOHCTBEHHOM
HEOPTraHUYECKHE U amdoTepHbIe OpraHrnyYecKre coenuHeHus. [lenTuapl u nentuaHas | (yHKIUEH KUCIOTHO-OCHOBHBIX CBOWCTB.
OpraHUYCCKUE CBSI3b. ApPryMEHTHPOBATh CBOMCTBAa AMUHOKHUCIIOT Kak aM(pOTEPHBIX
Jlemoncmpayuu. TonydeHne aMmpOTEepHOTO THAPOKCHIA U OpPTraHUYECKUX COSTUHECHHM.
H3y4YECHUE €T0 CBOWCTB. PackprIBaTh Ha OCHOBE MEXIIPEAMETHBIX CBA3EH ¢ Ononorueit
Jlabopamopnuie onvimer. [lonydeHne aMpOTEpPHOTO THAPOKCHIA | POJb AMUHOKHCIIOT B OpPTraHU3aLiH JKU3HN
MIpH HEJOCTATKe U M30BITKE MIET0YN
27 Comnu Knaccuduxamus coneid. JKEcTKoCTh BOIBI M CIOCOOBI €€ XapakTepu30BaTh COJIM OPTAaHUIECKUX H HEOPTaHUIECKUAX
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ycrpanenus. [lepexos kapOoHara B THIpOKapOOHAT U 0OpaTHO.
OO01re XUMUYECKHE CBOMCTBA COJIEH.

Hemoncmpayuu. Ilomyyenne :xE€CTKON BOJbI U YCTpaHEHHE €€
JKECTKOCTH.

Jlabopamopuvie onvimoui. YCTpaHEHUE KECTKOCTU BOJBI

KHCJIOT B CBETE TCOPUU IEKTPOIUTUYECKON TUCCOLUALINN.
Krnaccngumiposars CONH 10 pa3INIHBEIM OCHOBAHHSM.
Paznuuare oO1iee, 0COOCHHOE M AMHHUYHOE B CBOMCTBAX
CPEeIHMX U KUCIBIX CONEH.

OmnmchIBaTh KECTKOCTH BOIBI U CIIOCOOHI €€ YCTpaHeHUsL.
[IpoBoanTh, HAOMIOAAT U OMUCHIBATH XUMHUYECKUI

OKCIIEPUMCEHT C IOMOIIBIO POTHOTO SA3bIKA U A3bIKa XUMUHN

28 [Mpakrnaeckas pabota Pemienne sxcniepiMeHTaNbHbIX 3a/1a4 110 TeMe: «BemmecTa 1 ux [InannpoBars, NPOBOANTH, HAOIIONATH U ONUCHIBATH
Ne 2. Pemenne cBOMCTBa» XUMHUYECKUI SKCTIEPUMEHT C COOIIONCHNUEM MIPAaBUII TEXHUKU
9KCHEPUMEHTAIBHBIX 6e30macHOCTH
3aj1a4 10 TeMe
«BemecTBa 1 UX
CBOWCTBa»
29 [ToBropenue u TectupoBanue, pelieHue 3a1a4 U yIpaXHEHUH 110 TeMe BhINOMHATE TECTHI, pelaTh 3a1aui U YIPaKHEHUS 110 TeME.
00001IIeHHEe TeMEI [IpoBoaHTH OLIEHKY COOCTBEHHBIX JOCTIKEHUH B yCBOCHHU
TEMBI.
KoppexTupoBars cBOM 3HaHUS B COOTBETCTBUU C
IUITAHUPYEMBIM PE3yJbTaTOM
30 KonTponsHas padota Ne 2 «BemrecTBa 1 UX CBOHCTBa
31—34 Tema 4. Xumusi 1 coBpeMeHHOe 00111ecTBO (4 1)
31 Xumuyeckas [IpousBoacTBO aMMHuaka U MeTaHoJa. XMMUYECKUE MTPOLIECCHI, XapakTepu30BaTh XUMUYECKYIO TEXHOIOTHIO KaK
TEXHOJIOTUs JIeKaIllie B OCHOBE IIPOM3BOJICTBA AMMHAKa M METAaHOJIA. HPOM3BOAUTENBHYIO CHITy O0IIeCTBa.

XapakTepucTHKa 3THX mporeccoB. O0Iue HaydHbIe TPUHINTIBI
XUMHYECKOTO TIPOM3BOJICTBA.
Lemoncmpayuu. Moaenb NPOMBIIUIEHHOH YCTaHOBKH IOJTy4EeHUS

cepHoﬁ KUCJIOTHI. MOZ[CJ'IB KOJIOHHBI CUHTC3a aMMHaKa

OmmceIBaTh XMMHUIECKHE MPOLECCHI, JTeXKaIlie B OCHOBE
IIPOM3BOJICTBA AMMHUAKa U METaHOJIa, C IOMOLIbIO POJHOTO
SI3bIKA U SI3bIKA XMMHUU.

YcraHaBnMBaTh aHAJIOTUU MEXKIY ABYMs IIPOU3BOJCTBAMH.
®opmynupoBarh 00IIHe HAYyYHbIE TPHHIHUITBI XUMHYECKOTO

MIPOM3BOACTBA
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32 Xumudeckas MapkupoBKa yakOBOYHBIX MAaTCPHAIIOB, JICKTPOHUKH U ApryMEeHTHUPOBATh HEOOXOAUMOCTh XUMHYECCKOW TPAMOTHOCTH
TPaMOTHOCTB KaK OBITOBOI TEXHHUKH, 3KOJIOTUIHOTO TOBAPA, TIPOAYKTOB MUTAHWS, KaK KOMIIOHEHTa OOIIEKYIETYPHON KOMIIETECHTHOCTH YEJIOBEKA.
KOMITOHEHT O0IIei ITUKETOK 110 YXOY 33 OJISIKIOM. YMeThb nony4arsh He0OXOAUMYO HH(OPMALIUIO ¢ MAPKHPOBOK
KYJBTYPhI 4EJTOBEKa Jemoncmpayuu. BuneodparMeHTHI U CITAAIBI O CTETICHA Ha YIIaKOBKaX Pa3IMYHBIX MPOMBIIUICHHBIX U
9KOJIOTHYECKOI YMCTOTHI TOBapa. MPOIOBOJILCTBEHHBIX TOBAPOB
Jla6opamopnuie onvimol. VI3yueHne MapKUPOBOK Pa3IHIHBIX
BHJIOB IIPOMBINIICHHBIX ¥ MTPOIOBOJIHCTBEHHBIX TOBAPOB
33—34 IHoBTOpenue n 06061menue kypca. IloagBenenue UTOroB yuedHoro roja
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PexomMenaamuu no ocHALIEHHIO Y4eGHOT0 mpolecca
YueOHO-MEeTOANYECKHI KOMIUICKT Uit u3ydeHus Kypca xumun B 10—11 kiaccax 0a30BOro ypoBHs, CO3IaHHBIH
ABTOPCKUM KOJUIEKTHBOM Iox pykoBoacTBoM O. C. 'abpuensiHa, COTepKUT, KpoMe y4eOHBIX MOcoOui, yueOHO-METOAUYECKUE U
JIMIAKTHYECKHIE TOCOOUSI, TETPaIH TSl BBIIOIHCHHUS JIAOOPATOPHBIX M MPAKTHYECKUX paboT U 1p.
YMK «Xumus. 10 kaacc. BazoBblii ypoBenb»
1. O. C. I'abpuensan, U. I' Ocmpoymos, C. A. Cnaokos. Xumus. 10 kiacc. ba3oBslil ypoBeHs. YueOHOE mocodue.
2. 0. C. I'abpuenan u op. Xumus. 10 kinacc. bazoBsiit ypoBeHs. Meropndaeckoe mocooue.
3. O. C. I'abpuenan, C. A. Craoros. Xumus. 10 xiacc. ba3ossrit ypoBens. PaGouast Terpans.
4. O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 10 knacc. bazoBslit ypoeHs. [IpoBepouHbIie 1 KOHTPOIbHBIE pAOOTHI.
5. DOnexrponHas Gopma yaeGHOTO TOCOOUS.
YMK «Xumus. 11 knacc. Ba3oBblii ypoBeHb»
1. O. C. I'abpuensan, U. I' Ocmpoymos, C. A. Cnaokos. Xumus. 11 xnacc. ba3oBblii ypoBeHb. YueOHOe mocodue.
2. 0. C. I'abpuenan u op. Xumusi. 11 xiacc. ba3osslit ypoBens. MeTogudeckoe mocoowue.
3. O. C. I'abpuenan, C. A. Craoros. Xumust. 11 knacc. ba3oslii ypoBeHs. Pabouast TeTpans.
4. O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 11 xnacc. ba3oBeiii ypoBeHs. [IpoBepouHbie U KOHTPOIBHBIC PAOOTHL.
5. OnexrponHas Gopma yde6GHOTO mocoous.
Hngopmayuonnvie cpedcmea
Humepnem-pecypcol na pycckom a3viKe

1. http://www.alhimik.ru TIpencraBieHsl CIEAyIOIIHE PyOPUKH: COBETHI a0MTYypPUEHTY, YUHTEIF0 XUMHH, CIIPABOYHHUK (OYCHb

Gonbliass MoAOOpKa TAONHI[ W CIPABOYHBIX MATEPHANOB), BeCENas XWMHs, HOBOCTH, ONMMITMAbl, KyHCTKamepa (Macca
HHTEPECHBIX HCTOPHYECKUX CBECHMUIA)

2. http://www.hij.ru/ Kypran «XuMmus W KU3HB» HOHATHO M 3aHUMATEIBLHO PACCKAa3bIBAET 000 BCEM HHTEPECHOM, YTO
TPOUCXOIUT B HAYKE M B MUPE, B KOTOPOM MbI JKHBEM.

3. http://chemistry-chemists.com/index.html DnekrpoHHBIi xKypHaT «XUMHKH U XUMHD». B sKypHase IpeiCTaBIeH0 MHOXKECTBO

OIIBITOB IO XMMHH, COAEPKHUTCS MHOTO 3aHMMAaTeIbHOH MH(OPMAINH, IO3BOJNSIONIEH yBIE€Ub YUEHHKOB SKCHEPHMEHTAIBHON
YacThIO TIPEJIMETA.

4. http://c-books.narod.ru Jlureparypa mo xumuu.

5. http://1september.ru/. XKypuan «IlepBoe ceHTIOps» isi yuuTeneil U He TOJbpko. B HEM mpezcTaBiaeHO OOJBIIOE KOIHYECTBO

pa60T YYE€HHKOB, B TOM YUCJIE U UCCIENOBATCIILCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJIBHBINA MOPTAJ CO CCHUIKAMH Ha 00pa3oBaresbHbIC CAHTHI 110

XHUMHUHU.

7. www.periodictable.ru C6opHuK cTareil 0 XUMHYECKUX 3IIEMEHTaX, HILUTFOCTPUPOBAHHBIN SKCIIEPUMEHTAMH.
Humepnem-pecypc na anznuiickom aspike

http://webelementes.com. Comep>uT HCTOPHIO OTKPHITUS U OMMCAHUE CBOMCTB BCEX XMMHUYECKUX dJIEMEHTOB. ByaeT moneseH st

00y4aroIuXcsl B 3bIKOBBIX IIKOJIAX U KJIaccax.
Oo0vexmul yuedoHvIX IKCKypCuil
1. My3en: MuHepajgoruueckue, KpaeBeaueckue, Xy /10’KkecTBeHHbIe, [10InTeXHuueCKui.
2. JIaGopaTopuu: yueOHbIX 3aBe/IeHHH, arpoXuMiIabopaTopuy, SKOJIOTUUECKHE, CAHITHIMHUOJIOTHIECKHE.
3. AnTeku.

4. HpOI/BBOHCTBeHHLIe 00BEKTBI: XUMHYECKUE 3aBOABbI, BOOOOYHUCTHBIE COOPYKEHUA U JPYTUE€ MECTHBIC TPOU3BOJACTBA.

MarepuajbHO-TeXHHYECKOe oDecneueHe KaDUHeTa XUMHHU
HartypaJyibHble 00beKTbI
HarypaneHble 00BEKTHI, WCIONB3yeMble B 7—9 KilaccaX MpH OOYYeHHH XHMHUH, BKIIOYAIOT B ce0S KOJUICKIUHU
MHUHEpAJIOB ¥ TOPHBIX MOPOJ, META/NIOB U CIUIABOB, OKCHIOB, KHCJIOT, OCHOBaHH, COJICH, B TOM 4YMCJIE€ U MHHEPAIbHBIX

yI0OpeHuii, a Takke KOJUIEKINH OPraHWYeCKHX BEIIeCTB M MaTepuanos, npexycMorpeHHsIx PI'OC («HedTs U mpomykTs! €€
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nepepaboTkm», «KaMeHHBII yroib M MPOXYKTHl KOKCOXHMHYECKOTO IIPOM3BOACTBa», «Bomoxmay, «Ilmactmacce» u T. 1.
O3HakoMIIeHHE ¢ 00pa3I[aMH HCXOHBIX BEIIECTB U TOTOBBIX U3/ENHUH MMO3BOJISET MONYYUTh HATJIAAHBIE TIPECTABICHHU 00 3THUX
MaTepuanax, UX BHEIIHEM BHJE, a TaKKe O HEKOTOPHIX (DM3MUECKHX CBOMCTBaX. 3HauUTENbHbIC Y4eOHO-IIO3HABATENbHbIC
BO3MOXHOCTH MMEIOT KOJUICKIINH, H3TOTOBJICHHBIE CAaMUMH 00yJarommMucs. [IpeaMeTsl Uil Takux KOJUIEKIUH coOMparoTcs BO
BpeMsI 3KCKYPCHUH U IPYTMX BHEYPOUHBIX 3aHATHH.

Komnexuun UCIoNb3yl0T TOJIBKO JUIS 03HAKOMIIEHHSI O0YJalOLIUXCsl ¢ BHEIIHUM BUAOM M (QU3HMUYECKIMHU CBOWCTBAMU
Pa3IMYHBIX BEUIECTB M MaTepHaIoB. sl MPOBEICHUSI XUMUYECKHUX OIBITOB KOJUICKIIMU NCIIOIb30BATh HEIIb3sL.

XuMHYecKHe peakTUBbI H MATEPUAJIbI

OO0pareHre co MHOTHMH BeLECTBAMU TPeOYeT CTPOTroro coOMI0IeHNs IPAaBUII TEXHUKH 0e30MIaCHOCTH, OCOOCHHO MpU
BBINIOJTHEHUH OIBITOB CaMHMH OOydJaromuMucs. Bce HeoOXoquMble Mephl MPEIOCTOPOKHOCTH YKa3aHBI B COOTBETCTBYIOLIHX
JOKYMEHTaX U HHCTPYKIHSIX, a TAKXKE B TOCOOMSX JUIS YIUTEICH XUMHAML.

Bce peakTuBBl M MaTepuasbl, HYXKHBIE Ui NPOBEICHHSA AEMOHCTPALIMOHHOTO M YYEHHYECKOTO 3KCIEPHMEHTA,
MOCTABIIIIOTCSL B 00IeoOpa3oBaTeIbHbIE OpraHU3aliy [EHTPAIM30BAaHHO B BHJE 3apaHee YKOMIUIEKTOBAHHBIX HaOopoB. Ilpu
HEOOXOJUMOCTH TNPHOOPETEHNS OMOJHHUTEIBHBIX PEaKTHBOB W MaTEPHAJOB CIEAyeT oOpalaTthCsi B CHEHATH3HPOBAHHEIE
MarasuHsl.

Xumnueckasi 1a60paTopHas 0CYa, ANNAPaThl U NPHOOPbI

XuMuueckas IOCyAa IOIpa3feNsieTcsi Ha JBE TPYNNBL: Ul BBIIOJTHEHHS OIBITOB OOyYarOmUMHCS W JUIA
JEMOHCTPAIMOHHBIX OIIBITOB.

ITpuGopsl, annapatsl ¥ YCTaHOBKH, HCIOJb3yeMbIC Ha ypOKaxX XUMHH B 7—9 Kilaccax, KIacCUQUIUPYIOT Ha OCHOBE
NPOTEKAIOINX B HHUX (U3NYECKHX M XUMHYECKHX IPOIECCOB C YYacTHEM BEIIECTB, HAaXOIIIMXCS B Pa3HBIX arperaTHBIX
COCTOSIHUSIX:

1) mpuGops! A7t paboTHI C Ta3aMH — IOIyYeHHE, COOMPAaHUE, OUHCTKA, CYIIKa, MOTJIOMICHHE Ta30B; PEaKIUH MEXIy ITOTOKAMHU
ra30B; PeaKIMy MKy Ta3aMH B 3JIEKTPUUECKOM pa3psie; peakiuy MeXXTy I'a3aMH [IPY IOBBIIEHHOM JaBJICHUH;

2) ammapatsl ¥ IpUOOPHI IS OMBITOB C JKUAKAMHU M TBEPABIMH BEIECTBAMH — IIEPETOHKA, (DMIBTPOBAHUE, KPUCTAIUTH3ALHS;
MPOBEICHNE PEAKIUIl MEXK Ty TBEPIBIM BELIECTBOM H XKUAKOCTHIO, JKUIKOCTBIO H SKUIKOCTHIO, TBEPABIMH BEIIECTBAMH.

3) matunku PH, 3JIeKTPONPOBOAHOCTH, TEMIIEPATYPHI U JIP.

Bue oroif KnmaccmduKanMM HAXOAWTCS ydeOHas ammapaTrypa, NpeJHa3HadeHHas IUIsI H3YYCHHS TEOPETHUECKUX
BOIIPOCOB XMUMHH. JUIS JIEMOHCTPAIMH >JIEKTPOIPOBOJHOCTH PACTBOPOB M JBIDKEHHS HOHOB B JJIEKTPHIECKOM IIOJE, JUIS
U3YYeHHs] CKOPOCTH XMMHUYECKOH PeakMi ¥ XMMUUECKOTO PaBHOBECHS, 3JIEKTPOJIN3a, IEPErOHKN HEPTH U T. II.

BcrnomorartenbHy0 poiib UTpaloT M3MEPUTENBHbIE W HarpeBaTebHble NPHOOPHI, Pa3iInYHbIE MPHUCIOCOOICHUS s
BBITIOJTHEHUSI OTIBITOB.

Monemm

OOBbeKkTaMy MOJEIHMPOBAaHHUS B XMMHHU SIBISIOTCS aTOMBI, MOJIEKYJBI, KPHUCTaJUIbl, 3aBOJICKHE ammaparbl, a Takxke
XMMHYECKHE MpoIecchl. B mpermogaBaHuy XMMHUM HCIONB3YIOT MOJENH KPHUCTAIMYECKHX PEHIETOK aiMasa, rpadura, cepsl,
¢dochopa, oxcuma yriepona(lV), woma, okenesa, MeaM, MarHus, MOJEIM KPUCTAUIMYECKUX PEIIETOK BaKHEWUIINX
Hpe/CTaBUTeNel KJIACCOB OPraHMYECKUX COSIMHEHUI.

Bermyckarorcs Habopsl Mojernell aTOMOB JUISL COCTABIICHHS IAPOCTEPIKHEBBIX MOJENEH MOJIEKYI, B MEPBYIO OYepelb,
OpTaHNYECKUX COCIMHEHUH.

YueOHbIe 1oco0Hsl HA IeYATHOI OCHOBe

B mpomecce o0ydeHNsI XUMUH HCHONB3YIOT CIEAYIONIHE TaOJIMIBI TOCTOSHHOTO 3KCcHoHMpoBaHus: «[lepnogndeckas
cuctemMa xumpdeckux osiementoB JI. WM. MenneneeBa», «Tabmmma pacTBOPEMOCTH KHCIOT, OCHOBAaHUH U COJIeW»,
«DJIEKTPOXMMHUYECKHI DsZl HaNpsDKCHUH MeTayuioB», «BalleHTHbIe cOCTOsHUS aToma yriaepoja», «lIpocrtpaHcTBeHHOE W
3NIEKTPOHHOE CTPOCHUE MOJICKYJI OPTaHMIECKUX COSANHEHHUI U Ap.

JIns opraHM3alyy CaMOCTOSTENFHOH paboThl 00yJalOMUXCsT Ha YPOKaxX HCIOIB3YIOT Pa3HOOOPas3HbIE AUAAKTHIESCKHE
MaT€puajbl: TETpaau Ha [IEYaTHOW OCHOBE HIIH OTACIIBHBIC pa601me JIMCTBI — HHCTPYKIHUH, KAPTOUKHU C 3aJaHUAMH pa31—10ﬁ

CTCIICHU TPYAHOCTH JIA U3YUCHUA HOBOTO MaTE€pUajia, CaMOIIPOBEPKU U KOHTPOJIA 3HAHHH.
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IKPaHHO-3BYKOBbIE CPE/ICTBA 00yYeHUsT

K 3KkpaHHO-3BYKOBBIM CpeICTBAM OOY4YEHHsI OTHOCAT TaKUE MOCOOUS, KOTOPbIE MOTYT OBITh BOCIIPHHSTHI C TIOMOLIBIO
3peHus ¥ ciIyxa. DTO KMHO(QWIbMBI, KWHO(PPArMeHThI, AHadHIbMbI, IHANO3UTUBBI (CIaiibl), CAMHUYHbIC TPAHCMAPAHTBI I
rpadonpoexropa. Cepun TpaHCIIAPAaHTOB MO3BOJSIOT MMUTHUPOBATH JBIKEHHE ITyTEM ITOCIIEOBATEILHOTO HAIOXKEHHS OJIHOTO
TpaHcNapaHTa Ha Jpyroil.

Texunueckue cpeacrsa odydyenus (TCO)

BonbIIMHCTBO TEXHUUECKUX CPECTB O0YUEeHNUS He pa3padaThBAIOCh CHENUAIBHO VIS IIKOJIBI, @ M3HAYAIBHO CITYKHIIO
UL Tiepeadd u 00pabOTKM MH(OPMALUH: 3TO Pa3IMYHOTO POja MPOEKTOPHI, TEIEBU30PHI, KOMIBIOTEPHl U T. A. B ydeOHo-
BOCIMTATEIBHOM IIPOLIECCE KOMITBIOTEP MOKET HCIONIB30BaThCS AT PEIISHNUS 3a1a4 HayqHON OpraHu3alui TPyIa YUuTes.

[Ipn uCHONB30BaHUM TEXHHYECKHX CPEACTB OOyYeHHMs CleqyeT yIHTHIBATH BPEMEHHbI€ OTPaHUUYCHUS, HajaracMble
CannrapaeiMu nipaBmiamn 1 HopMmamu (CanllnH). HenpepriBHas IpomoiDKHTENIBHOCTh AEMOHCTPAUK BHICOMATEPHAIOB HA
TENIEBU3MOHHOM 3KpaHe M Ha OOJIBIIOM 3KpaHE C HCMOJIb30BAaHHEM MYIBTHMEIUHHOTO MPOEKTOpa HE JOJKHA MPEBBIMATh 25
muH. Takoe e orpannueHue (He Goyiee 25 MUH) pacripocTpaHsAeTCsl Ha HENPEPHIBHOE HCIIOIB30BaHNE HHTEPAKTHBHON JOCKU 1
Ha HENpephIBHYI0 paboTy OOydJaromMXcsi Ha IEPCOHAIBHOM KOMIIBIOTEpPE. YPOKOB C HCIHOJIB30BAaHMEM TaKHX TEXHHYECKHX
CpencTB 00ydeHus], KaK TeIEBU30pP, MYIbTUMEIUIHHBIA MPOEKTOp, HHTEPAKTHBHAS TOCKa, JOKyMEHT-KaMepa, JOJDKHO ObITh He
OoJiee IECTH B HENEITIO, @ YPOKOB, KOTAa 00yJaromyecs: paboTaloT Ha IIepCOHATEHOM KOMIIBIOTEpe, — He 0oJiee TPEX B HENelTo.

Oo6opynoBanue kKaOuHETa XUMHUHU

Kabuner xuMun JomkeH OBITH 000PYIOBaH CHEIHANBHBIM JEMOHCTPAIIMOHHBIM CTOJIOM. [list obecriedeHus Jrydqmreit
BHIMMOCTH IEMOHCTPALMOHHBIIN CTOJI PEKOMEH/IyeTCs] YCTaHABINBATh Ha TIOANYM.

B kaOuHeTax XWMHM YCTAQHAaBIMBAIOT JBYXMECTHBIE YYCHHUYECKHE J1a0OpaTOpHBIE CTOJBI C  IOABOJKOMN
3MEKTPO3HEPTUH. Y YEHHIECKHE CTOJIBI JOIDKHBI IMETh TIOKPBITHE, YCTOIUNBOE K IHCTBUIO arPECCHBHBIX XUMUYECKUX BEIIECTB,
U 3allUTHBIE OOPTHKM IO HapyKHOMy Kpato. KaOmHeTHl XuMuu 00OPYIYIOT BBITSDKHBIMH IIKaaMH, PacloNOKEHHBIMU Y
Hapy>KHOH CTEHBI BO3JIe CTOJA yuuTess. [Jis mpoBeaeH s 1ab0paTOPHBIX OIBITOB HCIIOJIB3YIOT TOJIBKO MUHHU-CITUPTOBKH.

VYueOHbIE MOCKM JOIKHBI OBITH W3TOTOBIEHBI M3 MaTEpPHANIOB, MMEIOMUX BBICOKYIO aire3Hi0 C MaTepHalaMH,
WCTIOJIB3YEMBIMHU [UISl TIMChbMa, XOPOIIO OYHUINATHCS BIAXKHOH I'yOKO#, ObITh M3HOCOCTOMKHMH, UMETh TEMHO-3ENEHBIA IBET U
AQHTHOJIMKOBOE MOKPHITHE. YUeOHBIE TOCKH 000pYIYyIOT coUTaMU, KOTOPBIE TOJDKHBI MPUKPEIUIITECS K cTeHe Ha 0,3 M BbIe
BEPXHETO Kpast JOCKHU M BBICTYIATh Bepén Ha paccrostane 0,6 M.

TeneBU30pHI yCTaHABIMBAIOT HA CHENUANBHBIX TymMOax Ha BbicoTe 1,0—1,3 M oT moma. [Ipu mpocMmoTpe Tenenepenay
3pUTENILCKHE MECTA JIOJDKHBI PAcIioiaraThCsl Ha pacCTOSIHUM HE MeHee 2 M OT 3KpaHa JI0 IJ1a3 00yJaronuxcsl.

JIy1s1 MakCMMaJIbHOTO MCIIOJIb30BaHUs JHEBHOTO CBETa M PAaBHOMEPHOT'O OCBEIEHUs YUeOHBIX MOMELICHHH He CIeAyeT
pa3MenaTh Ha MOJOKOHHUKAX ITHPOKOIHMCTHBIC PACTEHUsSI, CHIDKAIOIIE YPOBEHb €CTECTBEHHOTO OCBEIeHHUs. BricoTa pacTenuit
HE JIOJDKHA MpeBblaThlS oM (0T momokoHHMKA). PacTeHus nenecooOpa3sHo pa3MelaTh B MEPEHOCHBIX LBETOYHUIIAX BBICOTOMH
65—70 cM OT 1oJIa MJIM TOJIBECHBIX KAIIO B IPOCTEHKAX MKy OKHAMHU.

JInst oTenKy yaeOHbIX TIOMEIIEHUH NCTIONb3YI0T MaTepHabl X KPAaCKH, CO3AIONIIE MATOBYIO IOBEPXHOCTh. ISt cTeH
y4eOHBIX MTOMEIIEHUH CIeAyeT MCHONIB30BaTh CBETJIbIe TOHA XKEITOro, OEKEBOro, PO30BOT0, 3eIEHOr0, Toay0oro IBETOB; IS
JIBepeil, OKOHHBIX paM — Oeblil 1BET.

KabuneT xumun JOmKeH OBITH OCHAIIEH XOIOJHBIM M TOPSIIHM BOJOCHA0KEHHEM 1 KaHAIM3aIieit.

B xabuHeTe XMMHUH 0053aTeIbHO I0JDKHA OBITh anTedyka, B KOTOPYIO BXOJIAT:

1. XKryT KpoBOOCTaHABIUBAIOLINH PE3UHOBBIA — 1 mT.

. [y3bIpe st mbaa — 1 . (TUIIOTepMUYEcKuii makeT — 1 miT. ).
. bunt crepunbHbIi, mmpokuit 7 X 14 cM — 2 .

. bunT crepunbhblii 3 X 5 cM — 2 wT.

. bunt HecrepunpHbIit — 1 1T,

. Canderku crepribHbIe — 2 YIL.

. Bara crepunbhas — 1 ym.

0 N N AW

. Jleiikonnacteipp mupuHO# 2 cM — 1 Karymika, 5 cM — 1 kaTymika.
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9. bakTepuunAHBIN JICHKOIIACTHIPh pa3HbIX pa3MepoB — 20 mrT.

10. CriproBoii pacTBop noja 5%-Helit — 1 ¢aakoH.

11. BoaHslit pacTBOp aMMHaKa (HaIIaTBIPHBIN CIIUPT) B amITyaax— 1 yI.
12. PactBOp nepokcuna Bogopona 3%-Herid — 1 yII.

13. IlepmaHranaT Kaaus KpUCTAJUIMYECKUH — 1 ym.

14. Ananerus 0,5 r B Tabnerkax — 1 ym.

15. Hacroiika Banepuansl — 1 yi.

16. Hooxaumper — 1 mmiT.

IInanupyemble pe3yabTaThl H3y4eHHs y4eOHOro npeaMeTa « XMMHUs HA YPOBHE CPeHero o01ero o00pa3oBaHust
Buinycknuk na 6a3060m ypoene Hayuumces.
— NOHUMAamMb XUMHUYECKYIO KapTHHY MHpa KaK COCTaBHYIO YacTh LIETIOCTHONW HAyYHOU KapTHHBI MHpAa,
— pPacKkpvieéams poib XMMHUH 1 XUMHYECKOTO ITPOU3BOCTBA KaK IIPOM3BOJUTEIILHON CHIIBI COBPEMEHHOTO O0IIeCTBa;
— opmynuposamsb 3HaUEHUE XUMHU 1 €€ TOCTIKEHHH B TIOBCEAHEBHOM KM3HH YEI0BEKa;
— YCMaHaeIu6ams B3aNMOCBS3H MKy XUMHUEH U JPYTIMHU €CTCCTBEHHBIMH HayKaMH;
— ¢hopmynuposams OCHOBHBIC TMOJIOKCHHS TCOPUH XMMHUYCCKOTO CTPOCHHUS OpraHWUYecKuX coenumHeHuit A. M. byrtneposa u
WUTFOCTPUPOBATh HX MTPUMEPAMH U3 OPraHUIECKON U HEOPTaHUUCCKOI XUMUM;
— apeymeHmupoéamv YHHUBEPCAJbHBIH XapaKTep XHMHUYECKHX TIOHATUH, 3aKOHOB M TEOPUH [JII OpPraHHYecKoOd U
HEOPraHWYECKON XUMUH;
— ¢opmynuposams Tlepuogmueckuii 3akoH [I. U. MeHneneeBa W 3aKOHOMEPHOCTH W3MCHEHHH B CTPOCHHHM M CBOWCTBAx
XHUMHYECKHX 3JIEMEHTOB U 00pa30BaHHBIX MMM BEIECTB Ha OCHOBE lleprommueckoil cucTeMbl Kak rpad)u4eckoro 0ToOpakeHHs
Ilepunoanueckoro 3akoHa;
— Xxapakmepu306amb S- U P-JIEMEHTHI, a TAKXKe XKeNe30 10 UxX nonoxexnuto B [lepuoaudeckoit cucteme J1. 1. Menneneesa;
— Kraccuguyuposams XMMAYECKUE CBA3M U KPUCTAJUTMYECKIE PEUIETKY, OOBICHATh MEXaHU3MBI X 00pa30BaHU U JIOKa3bIBATH
€INHYIO IPHPOAY XUMUYECKUX CBsI3€il (KOBaJlCeHTHOH, HOHHOH, METAJUTHUECKO, BOTOPOIHOI);
— 00vsACHAMb TPAYMHBI MHOTO00pAa3Hsl BEIIECTB, HCIIOJb3Ys SIBJICHHS H30MEPUH, TOMOJIOTHH, aJTIOTPOIIHHY;
— KIaccuguyuposams XUMHUYECKHAE pEaKIWyd B HEOPTaHWYECKOH M OPraHMYECKOM XHMHH IO Pa3MYHBIM OCHOBAaHHSAM H
ycmaragnueams CrieurKy THIIOB peaknnii oT o0IIero yepe3 0Co0eHHOE K eIMHHIHOMY,
— Xapakmepu3068ams THAPONN3 KaK cCeNUpUIHBIN 0OMEHHBIN MTPOLECC ¥ pacKpbléanms €ro POJb B XKUBOW U HEXXUBOH HPUPOJIE;
— Xapakmepu3oeams ODIEKTPONU3 KaK CHeU(UYHBIH OKHCIHTEIHHO-BOCCTAHOBUTENBHBI IPOIECC W ONPENeNsTh ero
MPaKTHYECKOE 3HAYCHNE;
— Xapaxmepu308ams KOPPO3UIO METAIUIOB KaK OKHCINTEIbHO-BOCCTAaHOBUTEIBHBIH MPOLECC U npediazans CocoObl 3alnuThl
OT Heg;
— Kaaccuguyuposams HEOPTaHNIECKUE U OPTaHUIECCKHE BEIIECTBA;
— Xxapakmepu306ams OOIUE XUMUUECKUE CBOMCTBA Ba)KHEHIIMX KJIACCOB HEOPIaHMUYECKHX M OPraHUYECKUX COEIMHEHUil B
IUIaHe OT O0IIEero Yepe3 0COOCHHOCTh K CTUHUIHOMY,
— UCnONb306amMb 3HAKOBYIO CHCTEMY XHMHYECKOTO SI3BIKA JJISI OTOOpaKeHHs COCTaBa (XMMHUYECKHEe (OPMYJBI) M CBOWCTB
(XMMHYECKHEe YPaBHEHHS) BEIICCTB;
— UCnoNbL306ame MPABUIA U HOPMBI MEXKTyHAPOIHON HOMEHKIIATYphI AJIS Ha3BaHHMil BemlecTB mo GopMynaM H, Ha000pOT, s
COCTABIICHHSI MOJIEKYIISIPHBIX U CTPYKTYPHBIX (YOPMYI COSTMHEHH 110 HX HA3BaHUSM;
— 3Hamb TPUBUANBHBIC HA3BAaHHS BAKHEUIINX B OBITOBOM OTHOIICHHH HEOPTaHUYECKUX M OPTaHMUYECKHUX BEUIECTB;
— Xapakmepu306ampb CBOICTBa, MOTy4YeHHE U NMPUMEHEHHE BAXKHEHIINX MpeNcTaBUTENel KIacCOB OPraHUYECKUX COEIMHEHUH
(aykaHOB, aJKEHOB, AJKHHOB, AJKAJHCHOB, apOMATHYECKUX YIJIEBOAOPOIOB, CIIHUPTOB, ()EHOJIOB, ANBICTHIOB, MPEACTEHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT, CIIOHBIX 3()UPOB U )KUPOB, YIIIEBOJAOB, AMIHHOB, aMHHOKHCIIOT);
—- ycmanagnueams 3aBUCUMOCTh SKOHOMHKHU CTPAHbI OT JOOBIYH, TPAHCIIOPTHPOBKH U MepepadOTKU YIJICBOAOPOIHOTO CHIPHSI

(redta 1 mpupoIHOTO Ta3a);
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— SKCIEPUMEHTAIILHO 100mEepicOams COCTaB U CBOMCTBAa BAKHEHINX IpecTaBUTeIeH N3YU4SHHBIX KJIACCOB HEOPTaHUIECKUX
U OpraHMYEeCKUX BEIIECTB C COONIONEHHEM IpPaBHJI TEXHUKH O€30MacHOCTH ANA PaboThl C XMMHYECKUMM BELIECTBAMH U
71a00paTOPHBIM 000PYIOBAHUEM;

— Xapakmepu306ams CKOPOCTb XUMUYECKOH peakuy U e€ 3aBHCUMOCTh OT Pa3IMIHbIX (PaKTOPOB;

— Xapaxkmepu3zo6ams XAMHYECKOE PABHOBECHE M €T0 CMEILICHNUE B 3aBUCUMOCTH OT Pa3JINYHBIX (aKTOPOB;

— npouseooums PacyéThl MO XUMHYECKMM (GOpMylaM W ypaBHEHHSIM Ha OCHOBE KOJMYECTBEHHBIX OTHOLICHUH MEXIy
YJaCTHUKaMHU XHMHYIECKUX PEaKIUii;

— cobnooame TPaBUIIA HKOJIOTHYECKOH O€30IIaCHOCTH BO B3aMMOOTHOLIGHHSX C OKpY)Karomled cpenod IpH oOpalieHHuH C
XMMHYECKUMH BEIIECTBaMM, MaTepHaIaMU 1 IPOIECCaMu.

Boinycknuk na 6a3060m ypoene noayuum 603MONCHOCHb HAYUUMbCA:

— UCNONbL306amMb METOMBI HAYYHOTO ITO3HAHMS IIPH BEHIIIONHEHUH NPOCKTOB M Y4eOHO-HCCIESHOBATENbCKUX 3a1a4 XHUMHUYECKOI
TEeMaTHKH;

— Npo2HO3UPO6ams CTPOCHUE U CBOIICTBA HE3HAKOMBIX HEOPTaHMYECKUX U OPraHUYECKUX BEIIECTB Ha OCHOBE AHAJIOTUM;

— npoeHo3uposamsy TEUEHHE XUMUYECKHX IIPOIECCOB B 3aBHCHMOCTH OT YCJIOBHH HMX NPOTEKAaHWS W IpeiaraTb CIOCOOBI
YIIPaBIICHUS STUMH TIPOIECCaMU;

— ycmanaenueamv B3aUMOCBS3M XHUMHM C IpeAMETaMH TyMaHUTApHOTO IMKIa (S3bIKOM, JIMTEpaTypod, MHUPOBOL
Xy/IOKECTBEHHOH KYJIBTYpOii);

— packpvieams PONb XUMHAYECKHAX 3HAHUN B OymyIieil mpakTHIecKon esITeIbHOCTH;

— packpeieampb POIb XUMUYECKUX 3HAHUH B (YOPMUPOBAHNH MHIUBUIYaIbHON 00pa30BaTeNbHON TPaCKTOPUH;

—  NpOcHO3UpPO6aMb CIOCOOHOCTb HEOPraHMYECKMX U OPraHMYEeCKHX BEIIECTB IPOSBIATh OKHUCIMTEIbHBIC H/WIH
BOCCTAaHOBHUTEJIBHBIC CBOIMCTBA C YIETOM CTETICHEH OKHCIIEHUS SIEMEHTOB, 00Pa3yIOLIHX HX;

— apeymenmupogams €JUHCTBO MHpPA BEIIECTB YCTAHOBICHHEM TEHETHYECKOH CBSI3M MEXIy HEOPTaHWYEeCKUMU U
OpraHNYECKHMU BELIECTBAMU;

— @1ademb XUMUIECKUM SI3BIKOM JUIs 00OTaIIeHHs CIIOBAPHOTO 3aI1aca U Pa3BUTHS PEUH;

— Xapaxmepu3oéams CTaHOBICHHE HAYYHOH TEOPUH Ha IpuUMepe OTKpBITHA Ileproandeckoro 3akoHa U TEOPUH XMMHUYECKOTO
CTPOEHUS OPraHUYECKUX BELIECTB;

— KPUTHYECKH OMHOCUMbCS K TICEBIOHAYYHON XMMUUECKONH HH(OPMAINH, TOTyIaeMOH U3 Pa3HBIX HCTOTHUKOB;

— noHumame TINOOANbHBIE TPOOIEMBI, CTOSIINE Iepe]] JeIOBEUSCTBOM (IKOJIOTUYECKHE, PHEPTeTHYECKHEe, CBHIPHEBEIE), U

npe@ﬂaeamb IIYTU UX PEHICHUS, B TOM YUCJIE U C IOMOUIBIO XUMHUU.



