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Pa0ouas nporpamma
Yuureab XuMun
Kopenes I1aes HukosnaeBua

IosicHuTeNLHAA 3aNNCKA

Pabouas mporpamma cpeaHero o0mero 00pa3oBaHus 10 XUMHH COCTaBJIEHA HA OCHOBE
denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa ob1ero oopazoBanus. B Heil Takke
VYUTHIBAIOTCS OCHOBHBIC UJCH U TTOJI0KeHUs [IporpaMMel pa3Butus u GOPMUPOBAHUS YHHUBEPCATHHBIX
y4eOHBIX JICUCTBUH I CpeaHETO (TIOJTHOTO) 001Iero o0pa3oBaHus.

B paGoueii mporpamme mperycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJIOB JICSTEIBHOCTH
00y4aeMbIX, MPEACTABICHHBIX B IpOrpaMMax Jyisi HA4aJlbHOTO OOIIETr0 U OCHOBHOTO OOILIEro
obpazoBanus. CoaepkaHue HacTosIIel padbodeld mporpaMMbl IMEET 0OCOOCHHOCTH, O0YCIIOBIICHHBIE, BO-
MIEPBBIX, IPEAMETHBIM COACPKAHUEM U, BO-BTOPbIX, ICUXOJIOTHYECKIUMH BO3PACTHBIMU OCOOCHHOCTSIMU
o0y4aeMmbIX. JlaHHAs mporpaMMa KOHKPETH3UPYET COJepKAHNUE CTaHAapTa, a&T pacrpeieieHne
y4eOHBIX 4acoB MO pa3zesiaM Kypca, OCIeI0BaTeIbHOCTh U3yUEHHS TEM U Pa3/IeioB ¢ YUETOM
MEXITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO MpOoIlecca, BO3PACTHRIX OCOOCHHOCTEN
yuamuxcs. B nmporpamMmMe onpezenén nepedeHb 1eMOHCTpaIHil, 1TaO0paTOPHBIX OMBITOB, MPAKTUYECKIX
3aHATUN U PACUETHBIX 3a]1a4.

Ha Teopernueckuii Mmatepuan orBoautcs 68 yaca B 10 kiracce (2gaca B Heneno) 1 68 yacoB B 11
KJacce (2 gaca B HEZIETI0), Ha MpaKTHIecKue paboTel — 4 yaca (2+2), Ha KOHTPOJIbHBIE pabOTHI — 8 4acoB
(4+4).

[Tpy M3yyeHnn XMMUHU BEYIIYIO POJIb UTPAET MTO3HABATENbHAS IEATEIbHOCTh. OCHOBHBIC BU/IBI
y4eOHO! AesTeNbHOCTH 00YYaIOIIUXCS Ha YPOBHE YUEOHBIX NEHCTBUI BKIIOYAIOT YMEHHE
XapaKTepu30BaTh, OOBSICHATH, KIIACCU(DUIIMPOBATH, BIAIETh METOJAMH HAYYHOTO ITO3HAHHUSI, TIOJTHO
TOYHO BBIPaXKaTh CBOM MBICIIH, apTyMEHTUPOBATh CBOIO TOUKY 3pEHHsI, paboTaTh B TPYIIIE, MPEACTABIAT
U COO0OIIATh XUMUYECKYIO HH(POPMAIMIO B YCTHOM U MUCbMEHHON (hopMax u JIp.

OpnHa u3 33124 00y4eHUs B CPEeIHEH MIKOJIe — MOATOTOBKA 00YYAIONIMXCS K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY )KM3HEHHOTO U MpodeccruoHanbHoro mytu. Odyvarommuecs JOHKHBI HAYYUThCS
CaMOCTOSITENTLHO CTaBHUTH IIEJTU M ONPEACISTH MyTH UX JTOCTHKECHHUS, HCIIOJI30BaTh MPUOOPETEHHBIN B
IIKOJIE OTIBIT IEATEIHHOCTH B pealbHON KU3HH, 32 paMKaMu y4eOHOT0 Ipolecca.

Henu cpeonezo oowiezo obpazoeanus COCTOST B:

1) (I)OpMI/IpOBaHI/II/I HCJIIOCTHOT'O MPEACTABJIICHUA O MUPE, OCHOBAHHOI'O Ha HpI/IO6péTCHHBIX 3HaHUAX,
YMCHUAX U crocobax JCATCIIbHOCTH,

2) HpI/IO6peTCHI/II/I OIIbITa pa3H006pa3H0171 ACATCIIbHOCTH, OIIbITA ITIO3HAHUA M1 CAMOIIO3HAHH A,

3) MOArOTOBKE K OCYIIECTBICHHUIO OCO3HAHHOTO BHIOOpA MHINBUAYaIbHONW 00pa30BaTEILHON HITH
npo¢ecCUOHATLHON TPACKTOPHH.

Bonbioit BKkaa B JOCTHKEHUE ITUX LI€TIEH CPeTHEro 00IIero oOpa3oBaHusi BHOCHUT U3yUYeHUe

Xumuu, KOTOPOC MPU3BAHO obecneuums.

1) ¢dopmupoBaHHe CHCTEMBI XMMUYECKUX 3HAHUN KaK KOMITOHEHTA €CTECTBEHHO-HAYYHOU KapTHUHBI
MHUpA;

2) pa3BUTHE JIUIHOCTH OOYUAFOIIMXCS, UX MHTEIICKTYyalbHOE U HPABCTBEHHOE COBEPIICHCTBOBAHUE,
(l)OpMI/IpOBaHI/IC Y HUX 3KOJIOTHYCCKU uenecoo6pa3Hor0 IIOBCACHUA B 6BITy n pr,HOBOﬁ
ACATCIIBHOCTH,

3) BBIPAOOTKY y 00YYAIOMIHXCS TOHUMAHHUsS OOIIECTBEHHOM MOTPEOHOCTH B PA3BUTHH XUMHHU, & TAKXKe
(bOpMI/IpOBaHI/IC Y HUX OTHOLICHUSA K XUMHHU KaK K BO3MO>KHOM 0071aCTH 6y,[[y1l[€fl HpaKTI/I‘leCKOﬁ
JIesITeTbHOCTH;

4) (bOpMI/IpOBaHI/IC YMCHHA 06€3011aCHOTO 06pa1ueH1/151 C BCIIECTBaMU, UCITIOJIb3YyCMbIMHU B HOBCC,Z[HCBHOﬁ
JKU3HU.

HopmaTuBHbIE JOKYMEHTBI, 00eclieYrBaloNIie peajn3anuio NporpaMmal

1.®enepanbhblil 3akoH «O06 obpazoBanuu B Poccuiickoit @eneparm» Ne 273-03 ot 29.12.2012r.



2. [Ipuka3 Munucrepcrsa oopazoBanust u Hayku PO Ne 413 ot 17.05.2012 r. «O06 yTBep)aeHUU
(henepalbHOT0 TOCYIapPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpeHero (IOJIHOTO0) 001Iero
o0pa3oBaHU»

3 IIporpammel 001Ie00pazoBaTeNbHBIX yupexkaeHuid. Xumus 10-11 kmaccer. ['abpuensn, O. C. U. T'.
Octpoymos, C.A. CnagkoB Xumusi.

4. ObpazoBarenbHas mporpaMmma cpeaHero obmero oopazopanus MOY COI Nel3.

5. [Iporpamma Bocniutanust MOY COILI Nel3

esan kypca:

v 0CBOEHWE 3HAHMII O XUMHUUYECKON COCTaBIISIOIICH €CTECTBEHHOHAYIHON KapTHHBI MHPA,
BOKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

v oBJIajieHHe YMEHUSIMH [IPHMCHSATD ITOJyYECHHbIE 3HAHUS 1JIsl OOBSICHEHHS Pa3HOOOPA3HBIX
XUMHUYECKUX SIBJICHUM U CBOMCTB BELIECTB, OLEHKU POJIM XUMHUHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHH 1 TIOJTYYEHUU HOBBIX MAaTEPUAJIOB;

v pa3sBHTHE [T03HABATEILHBIX HHTEPECOB U HHTEIUIEKTYAIBHBIX CIIOCOOHOCTEN B IPOIIECCE
CaMOCTOSITENTLHOTO IPUOOPETEHHS] XUMHUECKUX 3HAHHA C UCIIOJIBb30BAaHUEM Pa3IHUHBIX
HMCTOYHUKOB MH(GOPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

v BocnuTaHue YOSKICHHOCTH B MO3UTHBHOW POJIM XUMUH B KM3HH COBPEMEHHOTO OOIIIECTRA,
HE00XOIMMOCTH XMMHYECKH T'PAMOTHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOILEH Cpee;

v\ npuMeHeHHe MOJyYeHHbIX 3HAHMIT U YMEeHHH /it 6€30IIaCHOr0 UCIIOJIb30BAHUS BEMIECTB
MaTepUajoB B OBITY, CETLCKOM XO031CTBE U Ha MPOU3BOJICTBE, PEIICHHS MPAKTUYECKUX 3a]1a4 B
TIOBCETHEBHOM JKU3HU, MIPEIYIPEKACHUS SIBICHUI, HAHOCSAIINX BPE 3I0POBBIO YEIIOBEKA U
OKpY’Karollei cpene.

Conepxkanune kypca. 10 knacc. ba3oBblii ypoBeHb

Teopua cmpoenusn opzanuueckux coeounenuii A. M. Bymnepoea. Ilpeomem opzanuueckoi xumuu.
Opeanuueckue geujecmea: npupooHwvle, UCKyccmeenHvle u cunmemudeckue. OcobenHocmu cocmasa u CmpoeHu.
kpax. Ilowsmue 06 yeneso0opooax.
OcHoBHbIE 110J10KeHUS TEOPUH XUMHUYeCKOro crpoeHusi byrieposa.
BanentHocth. CTpyKTYpHBIE (hOpMYJIIbl — MOJIHBIE U cOKpaléHHble. [IpocThie (oquHapHbIe) U KpaTHbIE (1BOMH:
n3oMmepus. B3anMHOe BIusSIHHE aTOMOB B MOJIEKYJIE.
emoncmpauuu.

[1naBnenue, oOyriuBaHue U TOPEHUE OpraHMYECKUX BellecTB. Moenu (1apocTepKHEBbIe M 00bEMHBIE) MOJIEK
KsaccoB. OnpeneneHye 3J1EMEHTHOTO COCTaBa OPraHUYECKUX COEAUHEHN.

Jlabopamopnusie onvimo.
N3roroBneHue Mozenel OpraHuueCKuX COEAMHEHN.
YriaeBoaopoab! U MX NPUPOIHbIE HCTOYHUKH
IIpeaenbHbie yriaesoaopoabl. Ankanbl. Onpezaenenue. ['oMonornueckuit psj ajakaHoB U €ro o01mas
dbopmyna. CTpykTypHas u3omepus yriiepoanon nenu. Panukansl. HomenknaTypa ankaHoB. XUMHUYECKHE
CBOMCTBA aJKAaHOB: TOPEHUE, PEAKIIMU 3aMelleHus (FaJIOTeHUPOBAHUE), PEAKLIUs PA3JIOKEHHs METaHa,
peaxuus AeTUAPUPOBAHUS ITaHA.
Henpenenbnbie yriieBoaopoabl. Ajikenbl. OtuieH. OnpenencHue. ['oMoIornyeckuil psjl alKeHOB.
Homenxknarypa. CTpykTypHasi 1 IpOCTpaHCTBEHHAs (reomeTpuieckasi) nsomepus. [IpomplinenHoe
MOJTyYeHHE aJIKEHOB: KPEKUHT U IeTHJIpUpOBaHue ajaKaHoB. JlabopaTopHoe noaydeHne 3TuIeHa —
peaxuus AeruapaTanuy 3TaHoa. Peakiiuu nprucoenHeHus: THapaTanus, THporaJoreHupoBaHue,
rajJloreHupoBaHue, noaumepusanui. [Ipasmio MapkoBaukoBa. Okucnenue ankeHos. KauecTBeHHbIE
peaku Ha HENPEAEIbHbIE YIIIEBOJOPOBI.
Auaxkaguennl. Kayuyku. Onpenenenune. Homenknarypa. Conpsbk€énnble queHsl. byraguen-1,3, n3omnpes.
Peakuus Jlebenena. Peakiuu npucoennuenus ankaaueHoB. Kaydyku: HaTypaabHbIA, CHHTETUYECKUE
(OyTaaneHoBBIH, H30NPEHOBLIN). Bynkanuszanus kayuyka. Pesuna. D00HHUT.
Auaxkunbl. Onpenenenne. Homenknarypa. [lonyyenue u npumMeHeHue aneTuieHa. XUMUYEeCKUe CBOMCTBA
alleTWJIEHA: TOPEHUE, PEAKIIMK [TPUCOEANHEHNS: THAPOraJlor€HUpOBaHKE, FaJIOTEHUPOBAaHNE, THAPATALUS
(peakuusa Kydepona). Bununxnopu, moJMBUHUIXIOPU.
Apensl. Onpenenenue. beH3on: ero crpoenue, HeKOTopble GU3NUECKHUE U XUMUYECKHE CBOMCTBA
(ropeHue, peakliiy 3aMeLIeHUs] — rajJoreHUpoBaHUE, HUTPOBAHNUE), TOIYYEHHUE U TIPUMEHEHUE.
DKCTpaKIHs.



Ipupoansiii ra3. Cocras npupoanoro raza. Ero naxoxnenue B npupoje. [Ipenmyiectsa npupoiHoro
ra3a Kak TOIUIMBA. XUMHUUYEcKasl nepepaboTka MpUpOIHOro ra3a: KoHBepcus, nupoiu3. CUHTE3-Ta3 U ero
HCIIOJIb30BaHHUE.
Hed1b 1 cnocodb1 eé nepepadoTku. [TonmyrHbIi HeTSIHOM ra3, ero cocTaB U (paKIHK — Ta30BBINA
OeH3uH, npornaH-OyTraHoBas, cyxoii ra3. Hedts, e€ coctas u nepepaboTka — neperoHka, KpeKuHr,
pudopmunr. Hedrenpoaykrel. OKTaHOBOE YHCIIO; OCH3HUH.
Kamennblii yroJib u ero nepepadorka. lckonaemslil yrojib: aHTpauT, KaMeHHbIH, Oyphblil. KokcoBanue
KaMeHHOTo yriia. KokcoBslii ra3, ammuauHasi Bojia, KaMEHHOYTOJIbHasi cMoiia, Kokc. ["azudukanus u
KaTAJINTUYECKOE TUAPUPOBAHNE KAMEHHOT'O YIJISL.
Hemoncmpayuu.

I'openue merana, 3tana, aneruieHa. OTHOIIEHUE METaHa, 3TUIICHA, alleTHIIeHa U OEH30J1a K pacTBOpam
NepMaHraHata Kanus u 6pomHoit Boze. [lonyuenue stuiena peakiueit neruapaTaliuy 3TaHoja 1
alleTUJIeHa TUAPOIM30M Kapouia Kainbius. PasnoxkeHne kaydyka Ipy HarpeBaHUHU, UCTIBITAHNE
MIPOJYKTOB PA3I0KEHHs Ha HEMPeleIbHOCTh, KoJutekun «HedTs n HegTenporykTh», «KaMeHHbIH
YroJib ¥ MPOJYKTHI €ro nepepadboTkuy, «Kayaykuy.

Jlabopamopnwvie onvimot.
OObnapysxeHue nIpoAyKTOB TopeHUst cBeun. McciaenoBanue CBOMCTB KayqyKOB.
Kuciopon- u a3orcoaep:kamnue opranu4eckue CoeJHHECHUs
Oanoaromuble cnupThl. Onpenenenue. yHKIMOHATBHAS THIPOKCUIIbHAS Tpyma. ['omonornyeckuit
P IpeAeNbHBIX OJTHOATOMHBIX CIIUPTOB. M30MepHs MOI0KeHUS PYHKIIMOHAIBHON TPYIIIIHIL.
Bonopoanas cBsizb. XuMu4eckue cBOMCTBA CIUPTOB. AnbJeruaHas rpymnmna. Peakuus stepuduxanuu,
cinoxublie 3gupsl. [Ipumenenne cnuptoB. JelicTBUE METUIIOBOTO U ATHJIOBOTO CIIUPTOB HA OPTaHU3M
YEJIOBEKa.
MHuoroaromubie cnupThl. Onpeaenenue. DTHUICHIIUKONb. [ nunepus. [lonydenue n xummudeckue
CBOMCTBa MHOTOAaTOMHBIX clIupTOB. KauecTBeHHas peakiusi Ha MHOIOATOMHbBIE CHUPTHL. AHTUDPU3.
®enoJi. CTpoeHue, noyuyeHue, CBOMCTBA U npuMeHeHne (penona. KauecrBeHnble peakunu Ha GEHOI.
B3aumHoe BiaMsiHHE aTOMOB B MOJIEKYJIE eHOMa.
Aabaernanl. Onpenenenue. opmanbaerua u aneTanbaeru. XMMUYECKUE CBOMCTBA albIETUI0B.
KauectBennsie peakuuu Ha anpaeruabl. Peakiun nonukonaeHcanuu. Kapoonunbnas rpynmna. Ketonsr Ha
MIpUMEpE alleTOHA.
Kap6onoBbie kucaoThl. [IpenenbHbie 0JHOOCHOBHBIC KAPOOHOBBIC KMCIOTHI, UX TOMOJIOTHUECKHIA P,
[Tonydenue u npuMeHeHne. XMMUYECKUE CBOWCTBA KapOOHOBBIX KUCIOT. Peakius sTepudukanuu.
Caoxuble 3¢upsl. Kupsl. Peakius srepudpukannu. Ciaoxasie 3¢pupbl. JKUpbl, UX COCTaB U THAPOIU3
(KUCIOTHBIN U 1IeT04YHOoN). Mbuta. ['uapupoBaHue KUpPOB.
YraeBoasbl. YrieBonbl. MoHocaxapubl. [moko3a kak anpaerugocnupt. Copout. MonodHokucioe u
cniupToBoe Opokenue. @orocuntes. [Jucaxapuapl. Caxaposa. [Tomucaxapuabl: Kpaxmal, LEI0I03a.
AMHHBI. AMUHOTpyNia. AMUHBI IpeieNibHbIE U apomaThueckue. AHWINH. [lomyyenne amuHoB. Peaknus
3uHMHA. XMMUYECKHE CBOMCTBA U IPUMEHEHUE aMUHOB.
AMMHOKHCI0THI. Beikn. AMUHOKUCIOTHI Kak aM(pOTEepHbIE OPraHUYECKUe COeTUHEHUS. [ uuuH.
Peaknus nonukonaencauuu. [lentunnas csa3p. [lepBuuHas, BropuuHasi, TpETUYHASL CTPYKTYPbI O€JIKOB.
KauectBennsie peakunu Ha 0enku. ['unponus. Jlenarypanus. buonorudeckue pyHkunu 0€IKOB B
OpraHusMme.

Hemoncmpayuu.

Oxucnenue crupTta B anpaerui. KauecTBeHHas peakiiys HA MHOTOaTOMHBIE CIUPTHL. PacTBoprMOCTh
(deHosa B BoJie IpU OOBIYHOM TeMIiepaType U IpH HarpeBaHuu. KauecTBeHHbIE peakliuy Ha (GeHOI.
KavecTBeHHBIE peakiuy Ha anbpAeruabl. BzanMmoneicTaue rioko3sl ¢ ruapokcuiom Mean(ll) kax
anprerunocnupra. KauectsenHas peakius Ha Kpaxmail. L[BeTHble peakiyu OenKoB.

Jlabopamopnvie onvimoi.
CpaBHEHME CKOPOCTH UCIIAPEHUS BOABI U ATaHOJIA. PAaCTBOPUMOCTB IIMIIEpHHA B BOJIE. XUMHYECKUE
CBOMCTBA YKCYCHOM KHCIOTHL. OnpeeneHne HenpeaelbHOCTH PaCTUTENBHOIO Maca.

Ilpakmuueckaa padoma.
W nenTudukaiys opraHn4eckux coelMHEeHUH.
Oprannyeckasi XuMusl ¥ 001eCTBO
Buorexunoaorus. Ilepuozs! e€ passutus. Tpu HanpaBiaeHUss OMOTEXHOJIOTUU: TeHHas! (WK
reHEeTUYECKas) MH)KEHEPHUsI; KIIETOUHasl MHKEHEepUs; OMoIoruueckas nHxKeHepus. | eHeTnuecku



Mouduposannsie opranuMel (I'MO) u Tpancrennas npoaykuus. Kionuposanue.
NmvmoOunm3oBanHbie (hepPMEHTHI U UX TPUMEHEHHE.
Ioaumepsl. Kinaccudukarys nonmumepos. VIcKyccTBEHHBIE TTOIUMEPBI: LEUTYIOU], alleTaTHBIN IIENK,
BHCKO3a, TIeJUT0(aH.
Cunrernyeckue noauMepsl. CriocoObl MOTyYEHUS TOTUMEPOB: TOTMMEPHU3ALHS U TTOJTUKOHICHCAITHSL.
Cunternyeckue kayuyku. Ilnactmaccel: nonuctupos, TeduioH, NoauBUHIIXI0opHA. CHUHTETHYECKUE
BOJIOKHA: KallpOH, HAIJIOH, KEBJIAp, JIABCAH.
Hemoncmpayuu.

Komnexkuuu niaacrmace, CAHTETUYECKUX BOJIOKOH M M3/€NUi U3 HUX. Pa3noxeHue nepokcuaa Boaopoaa
C NOMOIIIBIO KaTanas3bl IPUPOIHBIX OOBEKTOB.

Jlabopamopnuvie onvimoi.
3HaKOMCTBO ¢ 00pa3lamMH IJ1acTMacc, BOJIOKOH M Kay4yKOB.

Ilpakmuueckaa paboma.
PacrioznaBaHue miacTMacc U BOJIOKOH.

Conepsxkanune Kypca. 11 knacc. ba3oBblii ypoBeHb

CrtpoeHue BelecTn
OcHoBHBIE cBeJleHHs 0 cTpoeHnH aToMa. CTpoeHUe aToMa: SAPO U SIEKTPOHHAsE 00004Ka. M30TOMBI.
XUMHUYECKU 3JIEMEHT. bosbIoi aApOHHbINA KoJUTaliep. Y POBHU CTPOEHUSI BEIIECTBA.
Ilepuonnueckas cucreMa xumuueckux 3jeMeHToOB JI. I. MeneseeBa B cBeTe y4eHHSI O CTPOEHHH
aroma. @uU3MUECKUIl CMBICT HOMEPOB: 3JIEMEHTA, IEPUOJIa, TPYMIIbl. BalleHTHBIE 3JIEKTPOHBI.
DneKTpoHHas KOHPUTYpallys aTOMOB. 3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB 3JIEMEHTOB B I1EPUOJAX U
rpynmnax. JJ1eKTPOHHbIE CEMENCTBA XUMUUYECKHUX JIEMEHTOB.
®unocodckue ocHoBbl 00mHOCTH [leprnoanyeckoro 3aKoHa U TEOPUM XUMHYECKOT0 CTPOCHMS.
[Ipeanoceuiku oTkpeiTHS [leproauueckoro 3aKkoHa U TEOPUM XUMHUYECKOTO CTpoeHus. Posiab TMuHOCTH B
UCTOPUU XUMUU. POJIb IPAaKTUKK B CTAHOBJIEHUU U PA3BUTHH XMMUUECKON TEOPUH.

HNonnasi xumu4eckasi CBsi3b 1 HOHHbIe KPUCTALJIMYEeCKHe peméTKu. KaTHOHbI Kak MPOAYKT
BOCCTAHOBJICHHSI aTOMOB METaJNIOB. AHMOHBI KaK MPOAYKT OKUCIIEHUsI aTOMOB HeMeTailioB. loHHas
XUMUYECKas CBSI3b U MOHHAS KpUCTAJUIMYEcKas pemérka. IOHbI IpOCThIe U CIO0KHBIE.

KoBasienTHasi xuMnueckasi CBi3b. ATOMHbIE H MOJIEKYJIAPHbIe KPUCTALNIMYECKHE PEeIIETKH.
KoBasieHTHast HenossipHas ¥ NOJIAPHAs CBA3U. DJIEKTPOOTPULIATENBHOCTh. KpaTHOCTh KOBaJIEGHTHOM
cBs3U. OOMEHHBIN U IOHOPHO-aKLIEITOPHBIM MEXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHBIX CBSA3EH.
[TosspHOCTB CBSA3M U MOJIIPHOCTH MOJIEKYJIBI. MOJIEKYIISIPHBIE U aTOMHBIE KPUCTAJUIMUECKHAE PEIIETKU.
Mertannuyeckasi cBfi3b. MeTaJNIMUeCKHe KPUCTAINIMYECKHE peéTKU. MeTanueckas XuMudeckast

CBSI3b: MOH-aTOMBI U JIEKTPOHHBIN ra3. PU3nyecKue CBOWCTBAa METAJIIOB U UX IPUMEHEHHNE HA OCHOBE
3TUX cBOICTB. CIulaBbl YEPHBIE U IIBETHBIE.

Bonopoanas xumu4eckasi ¢Bsi3b. BonopogHas XxuMudeckas CBsA3b: MEKMOJIEKYIISIpHAS U
BHYTPUMOJIEKYJIsIpHas. 3Ha4Y€HUE BOJOPOIHOM CBSI3U B IPUPOJIE U )KU3HU YEJIOBEKA.

ITosmmepsl. [Tonumepsl, UX NOTy4YeHUE: peaKIUU IOJUMEPH3ALMK U OJUKOHAeH canuu. [Inactmaccsl.
Bonoxna. Heopranmyeckue noiammepst
JucnepcHble cucTeMbl. J[UcnepcHble CUCTEMBI: IUcHepcHas (pas3a u AUCHepCHOHHas cpefia.
Krnaccudukanys qucnepcHbIX CUCTEM IO arperaTHOMY COCTOSIHMIO U 110 pa3Mepy 4acTull (asbl.
I'pyboaucniepcHble CUCTEMBL: IMYJIbCHUHU, CYCIIEH3UHU, a3p030J1. TOHKOIUCTIEPCHBIE CUCTEMBI: 30JI1 U
renu. CuHepes3uc U KoaryJisiiusl.

Hemoncmpayuu.

Paznuunsie popmel [lepuonnyeckoii cuctemsl xumuueckux snemeHToB /1. . Menneneesa. Mogenb
KPUCTANTNYECKOH perméTku xnopuaa Hatpus. OOpasibl MUHEPAIOB C HOHHOM KpUCTAJUIMYECKON
PEIIETKOM: KaabIUTa, FaJIuTa, MOAEIN KPUCTAIUIMYECKUX PEHIETOK «CYXOro Jbaa» (WK Hofa), alMasa,
rpaduTta (mnu kBapua). Mojens MosisipHoro o0béMa raza. O0pasiibl pa3IHuHBIX AUCHEPCHBIX CUCTEM:
SMYJIbCHI, CYCIIEH3HH, a3po30iiei, resner u 3omei. Koarymsanusa. Cunepesuc.

Jlabopamopnvie onvimoi.

MopenupoBanre METaUIMYECKOW KpUCTAITNYeCKOU peméTku. [lenatypanus 6enka. [Tomyduenue
AMYJIBCUH PACTUTENBHOTO Macia. [lonydeHne cycrneH3un «M3BeCTKOBOrO Mosiokay. [lonydyenne
KOJUJIOM/IHOTO pacTBOpa KypUHOTO O€JIKka U MCClIeZIOBAaHNE €r0 CBOWCTB € TIOMOIIBIO JIA3€pHOM YKa3KH.
XuMHYeCKHe peakuuu



Kaaccuduxanus xumMudeckux peakuuii. Peakuuu 0e3 n3MeHeHUs: COCTaBa BEIIECTB: AJUIOTPONHU3aUN
u uzomepuzauuu. [Ipuuune! annorponuu. Knaccudukanus peakiuii mo 4uciy U COCTaBy peareHToB U
MPOAYKTOB U 10 TerioBoMy 3 dexry. TepMoxumuuecknue ypaBHEHUS peaKIuii.
CkopocTbh XUMHYECKUX peakiuii. CKOpOCTh XUMHYECKOU peakiuu B GaKkToOphl €€ 3aBUCUMOCTH:
IIPUPO/IA PEATUPYIOLINX BEUIECTB, IJIOLIAAb UX COIPUKOCHOBEHUS, TEMIIEpATypa, KOHLEHTpaLus U
Hanuuue Katanuzaropa. Karanuz. ®epmentsl. UTHTrHOUTOPBHL.
XuMu4yeckoe paBHOBecHe U cl0co0bI ero cMemeHusi. O0parumsbie peakuuu. O0Imas XxapakTeprucTuka
peakly CUHTE3a aMMHUaKa U YCIOBUS CMELIEHUSI PaBHOBECHUS IIPOU3BOJCTBEHHOI'O ITPOLIECCa BIPABO.
I'uaposmms. I'uaponus HeoOpatumblii 1 oOpatumsblid. Tpu ciaydas rugponusa cosneit. Pons ruaponusa B
oOMeHe BemiecTB. Poiib ruiposu3a B SHEPreTUIEeCKOM OOMEHe.
OKuCINTEJBbHO-BOCCTAHOBHUTE/IbHBIE peakuuu. CreneHb okucieHus. OKUCIUTENb U BOCCTAHOBUTEID.
OxucieHre U BOCCTaHOBJICHHE. DJIEKTPOHHBIN OanaHc.
JIEKTPOJIM3 PAcCIIaBoB U pacTBopoB. [IpakTyeckoe NpuMeHeHHe 3J1eKTPOJIN3A.
l"anpBanomtactuka. ['anpBanocterus. Padhuauposanue.
Hemoncmpayuu.

DK30- ¥ 3HI0TEPMHUYECKUE PeaKIUU. TenIoBbIe SBJICHUS IPU PACTBOPEHUH CEPHOM KHUCIOTHI U
aMMHMa4HOM cenUTpbl. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT IPUPO/IbI BEIIECTB Ha IPUMEpPE
B3aUMO/ICHCTBUS PACTBOPOB PA3IUYHBIX KUCIOT OJUHAKOBOW KOHLIEHTPALMU C OJIMHAKOBBIMHU KYCOUKAMH
(rpanynaMu) HMHKA U OJJMHAKOBBIX KYCOYKOB Pa3HbIX METAIOB (MarHus, LIMHKA, Kejle3a) ¢ paCTBOPOM
COJISTHOM KHCIOTHI. B3anMoelicTBre pacTBOPOB CEPHOM KUCIOTHI C PACTBOPAMH THOCYIb(aTa HaTPHs
Pa3IMYHOM KOHIEHTPALMK U TeMIlepaTypbl. Moens Kumsmero ciios. Pasiioxkenue nepokcuaa Bogopoaa
C TIOMOIIIbI0 HEOPTaHMYECKHUX KaTalau3aTopoB (Coliel jxkemne3a, HoAuAa Kalus) U IPUPOJIHBIX 00BEKTOB,
coZiep Kanux Katanasy (ceipoe Msaco, kaptodens). [IpocTeiine OKuCIuTeNbHO-BOCCTAHOBUTEIIbHBIC
peaxuu: B3auMOICHCTBHE IMHKA C COJISTHONM KUCTIOTOM | >kenesa ¢ cynbdarom meau(Il). Mogens
3neKTpoau3Epa. MoJienb 3IEeKTPOIU3HON BaHHBI JIJIS ITOTYYECHHS aTFOMUHUA.

Jlabopamopuvie onvimot.
[IpoBenenue peakuuii, AYIUX 10 KOHIA, IO TpaBuily beprosute. Pasnoxkenne nepokcuaa Boaopoaa ¢
MOMOUIBIO AUOKCH 1A MapraHiia. CMeleHue paBHOBECHUS B CUCTEME Fe*" + 3CNS « F e(CNS)s.
HcnbiTanne nHAMKAaTOpaMu Cpeibl paCTBOPOB COJIEH Pa3IM4HbIX TUIOB. B3anMonencTeue pactBopa
cynbdata menu(ll) c xene3om U THAPOKCUAOM HATPUSI.

Ilpakmuueckaa paboma.
Pelienne skcnepuMeHTANIbHBIX 33724 110 TeEME «XUMHUYECKask PEaKLHs».
BemecTBa 1 ux cBoiicTBa
MeTtanabl. O6mue gusnueckue cBoiictsa MetamuioB. Kiaccudukanus MeTaaioB B TEXHUKE U XUMHH.
OO011ne XUMHUYECKHE CBOMCTBA METAJIJIOB. Y CIIOBUSI B3aUMOJICHCTBUS METAJUIOB C paCTBOPAMHU KHUCIIOT U
coisieli. Meramiorepmus.
Hemerasibl. Biaropoansie rasel. Hemeramnsl kak okuciaurenu. Hemeramisl kak BOCCTAaHOBUTENH. Pz
AJIEKTPOOTPHUILIATEILHOCTH. MIHEpTHBIE WK OJaropoHbIe ra3bl.
Kucnorsl Heopranuveckue U opranudeckue. KucioTbl ¢ TOUKH 3peHUsI aTOMHO-MOJIEKYJISIPHOTO
yueHus. KUCIIOTBI ¢ TOUKH 3p€HHUs TEOPUH ANEKTPOIINTUYECKON qucconuanuu. KucioTsl ¢ TOuky 3peHus
MpOTOHHOM Teopuu. O0ImKe XuMHUYeCKre cBoicTBa kKucioT. Kiaccudukanus Kucior.
OcHoBaHNs HeOpraHn4yeckue U opranndeckne. OCHOBaHUS C TOUKHU 3PEHMSI ATOMHO-MOJIEKYIISIPHOTO
yueHus. OCHOBaHHUS C TOUKH 3PEHUSI TEOPUH IEKTPOIUTUYECKON Tuccounanuu. OCHOBaHUS C TOUKH
3peHHst MPOTOHHOU Teopuun. O0IKe XuMHYECKne cBOicTBa ocHOBaHUN. Kitaccudukaryst oCHOBaHHIA.
AM@oTepHbIe coeJMHEeHUS HeOPraHn4YecKne U oprannyeckne. AMQpoTepHble OKCUABI U TUAPOKCUBI.
[Tonmy4yenue u cBoiicTBa aM(pOTEPHBIX HEOPraHUYECKUX COEAMHEHUN. AMHUHOKUCIOTH — aM(oTepHbIe
opranuueckue coequHeHus. [lenTuasl 1 nenTuHas CBs3b.
Coun. Knaccugukanus coneit. XKéctkocTs BoabI U criocoObl e€ yctpanenus. [lepexon kapbonara B
rupokapOoHatr u o6patHo. O6IIMe XMMHUYECKHE CBOMCTBA COJIEH.

Hemoncmpayuu.

Komneknus meramnos. Komnexkuns HemetaimoB. BzaumoaeicTBue KOHIEHTPUPOBAHHON a30THOM
KHCJIOTHI C ME/bI0. Benbllika TEpMUTHON cMecu. Benbliika 4€pHOro nopoxa. BelTecHEHNE rajloreHoB U3
UX pacTBOPOB JIPYIrUMHU rajoreHamu. B3anmoseiicTBie napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHUCJIOTHI M aMMHaKa («IbIM 06e3 orus»). Ilonydyenne amMmuaka 1 u3ydeHue ero cBoicts. [lonyuenue
amM(pOoTepHOro FUAPOKCUAA U U3ydeHue ero cBoicTB. [Tomyuenue x€cTkoi BO/bI U yCTpaHEHHE €€
XKECTKOCTH.



Jlabopamopnvie onvimot.

[Tonydyenune HepacTBOPUMOTO THAPOKCUIA U €r0 B3aUMOICHCTBHE C KUCIOTON. MccnenoBanue
KOHIICHTPUPOBAHHBIX PACTBOPOB COJITHOW U YKCYCHOM KHCJIOT KaneJlbHbIM METOJOM IPU UX
pasz0aBiieHnn Bos10M. PaznuynbIe ciiyyan B3aMMOICHCTBHUS PACTBOPOB COJICH aTIOMHHHUS CO MIETOYBIO.
YcrpaneHue KECTKOCTH BOBI.

Ilpakmuueckan padoma.
Pemenue skcnepuMeHTaNIbHBIX 3a7a4 M0 TeMe «BellecTBa u uX CBOMCTBaY.
XuMHUSA U COBpeMeHHOe 00111eCTBO
Xumuueckas TexnoJsiorus. [Ipon3BoacTBo aMmMuaka u MeTaHoJ1a. XMMHAYECKAsi TEXHOJIOTHUSI.
XHUMHUYECKHUE TIPOLIECCHI, JIEKAIINE B OCHOBE IPOM3BOJICTBA aMMHAKA U METAHOJIA. XapaKTepUCTUKA 3TUX
nporeccoB. O0MIMe HAyYHbIC TPUHITUITHI XUMHYECKOTO MPOU3BOJICTBA.
XuMuYecKasi T[PaMOTHOCTb KaK KOMIIOHEHT 001ell KyJbTypbl YeJ10BeKka. MapkupoBka
YIIaKOBOYHBIX MAaTEPUAIIOB, JJIEKTPOHUKH U OBITOBOM TEXHHUKH, SKOJIOTHYHOTO TOBApa, MPOIYKTOB
MUTAHUSL, STUKETOK M0 YXOY 3a OJEXKI0M.

Hemoncmpayuu.

MOI[CJ'IB HpOMBIHIJIeHHOI;'I YCTAHOBKH ITOJTYYCHUA cepHoﬁ KHCJIOTBI. MOI[GJ'IB KOJIOHHBI CHHTC3a aMMHaKa.

BuneogparMeHTsI U Claiiibl O CTENEHH YKOJIOTHYECKOM YHCTOTHI TOBapa.
Jlabopamopnwvie onvimot.
N3yueHnne MapkUpOBOK pa3Iu4HbIX BUJOB IIPOMBIIUICHHBIX U IIPOJOBOJIBCTBEHHBIX TOBAPOB.

Y4eOHO-TEMATHYECCKUH IIJIAH

Ne HanmenoBaHue paznienoB (Tem) KonngectBo yacoB no I
mporpamme [TpakTHyeck:
10 knacc
1 [Ipeamer opranuueckoi xumuu. Teopus | 5 0
CTPOEHHUSI OPTaHUYECKUX coelnHeHn A. M.
byrneposa
2 YTIeBOOPOIBI M X MIPUPOJIHBIE HCTOYHHUKH | 18 0
3 Kucnoponcoaepxkamniue opranuueckue | 22 0
BEIIECTBA
4 A3oTcozeprkaliye opranmueckue seniecrsa | 15 1
5 Opranuyeckas XMMHUs U 00ILIIECTBO 9 1
Peseps 3
Htoro 72 2
11 knacc
1 Crtpoenue BeniecTs (23 u) 23 0
2 XUMUYECKHE peakluu 19 1
3 BemecTBa 1 UX CBONCTBa 17 1
4 Xumus U coBpeMeHHoe 001ecTBo (84) 1k 8 0
Peseps 1
Htoro 68 2

IInanupyembie pe3yJabTaThl H3yYEeHUS Y4eOHOr0 MpeaMeTa
JInuHOCTHBIE:



— TOTOBHOCTh M CIHOCOOHOCTh OOYYArOIIMXCS K CAMOPAa3BUTUIO M CAaMOBOCIIMTAHUIO B
COOTBETCTBHUH C OOIIEUETIOBEUSCKUMH LIEHHOCTSIMH U UCalIaMU TPaKJaHCKOTO O0IIeCTBa;

— TPUHATHE W pealu3aius IEHHOCTEH 370pOoBOTO W Oe3omacHOro o0Opasa >KHU3HHU, OepexHoe,
OTBETCTBEHHOE W  KOMIIETEHTHOE  OTHONIEHHWE K COOCTBEHHOMY  (U3HUYECKOMY W
MICUXOJIOTUYECKOMY 37I0POBBIO;

— HETPUSATUE BPEIHBIX MPUBBIYCK: KypEHUSs, YIOTPEOICHUS AJIKOTOJIsl, HAPKOTHKOB.

— YBa)XEHUE K CBOEMY HapoJy, YyYBCTBO OTBETCTBEHHOCTH mepea PoauHOMN, ToprocT 3a CBOU
Kpaii, cBoro Poauny, mpo1ioe u HacTosIIee MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

— NPHUHATHE TYMAHHCTUYECKUX IEHHOCTEW, OCO3HAaHHOE, YBWKHUTEIBHOE M JOOpOXKEIATeIHbHOEe
OTHOIIICHHE K APYrOMY YeJIOBEKY, €r0 MHECHHIO, MUPOBO33PEHUIO;

— CHOCOOHOCTH K COTEPEKHBAHHUIO M ()OPMUPOBAHNE MO3UTHUBHOTO OTHOIICHUS K JIOASM, B TOM
guclie K JUIaM C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBbSI M HHBAJIHUIAM; OEpexKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PU3UYECKOMY M IICHXOJIOTUYECKOMY 3I0POBBIO
JPYTUX JIFOJIeH, YMEHUE OKA3bIBATh MIEPBYIO MOMOIIIb;

— pa3BUTHE KOMIICTCHIIMH COTPYJHHYECTBA CO CBEPCTHUKAMH, JCTbMH MJIAJIIIETO BO3pacTa,
B3pOCIBIMU B 00pa30BaTeNbHOW, OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-HCCIICA0BATEIBCKOM,
MPOEKTHOM M IPYTHX BUIAX ACSITEIHLHOCTH.

— MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH, 3HAYMMOCTHU
HAyKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BIIAJICHUE IOCTOBEPHON HHMOpMAaIen
O TEePEeNOBBIX  JOCTIDKCHHUAX WM  OTKPBITUSX MHPOBOM M OTCUYECTBEHHOW  HAyKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUPA U OOIIECTBA;

— FOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJE caMO00pa30BaHUIO, HAa TPOTHKEHUN
BCEHl )KM3HM; CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIICITHON
poeCCHOHATFHON 1 0OIIECTBEHHOH IeATEIIbHOCTH;

— JKOJIOTHYECKas KyJbTypa, OCpeKHOE OTHOIICHHS K POTHOM 3eMiie, IPUPOIHBIM OOraTcTBaM
Poccun u mupa; MOHMMaHHWE BIMSIHHUS COIMAIbHO-3KOHOMHUYECKHX MPOIIECCOB Ha COCTOSIHHE
MIPUPOTHON M COIUATBHON CPEJIbl, OTBETCTBEHHOCTh 32 COCTOSIHUE IPUPOJIHBIX PECYPCOB; YMEHHS
W HaBBIKM Pa3yMHOI'O TPUPOJIONOJIB30BAHUS, HETCPIUMOE OTHOIICHHE K JICHCTBHSIM,
MIPUHOCSIINM BpPEJ] SKOJIOTUH; TIPUOOPETEHHE OTBITA YKOJIOTO-HANPABICHHOH JeITeITLHOCTH;

— OCO3HaHHBIH BBIOOp Oyaymeill mpodeccun Kak MyTh U CHOCOO peanu3aliil COOCTBEHHBIX
KU3HCHHBIX TUIAHOB;

— MOTPeOHOCTh TPYAHMTHCS, YBOKEHUE K TPYAYy H JIOASM TPYyJa, TPYAOBBIM JIOCTHKCHHSIM,
JTOOpPOCOBECTHOE, OTBETCTBEHHOEC M TBOPYECKOE OTHOIIEHHWE K pa3HBIM BHUJIAM TPYAOBOH
JeSITENIbHOCTH.

MertanpeamerHble:
PeryisiTuBHbIC YHHBepCaJbHbIC y4eOHbIE el CTBUS

— CaMOCTOSITEILHO OMPEIENSTh e, 3a/1aBaTh MapamMeTpbl U KPUTEPHUHU, MO KOTOPHIM MOKHO
OTIPEICTNTh, YTO 1IEJIb JIOCTUTHYTA;

— CTaBUTh M (OpPMYyIUPOBAaTh COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHOW JEATENBHOCTH U
KU3HEHHBIX CUTYalUsIX;

— BI)I6I/IpaTI> IIyTb JOCTUIKCHHA LECIN, INIAHUPOBATH PCHICHUEC MOCTABJICHHBIX 3a/la4, OIITUMU3HUPYA
MarepuaibHble U HEMaTepuaIbHbIE 3aTPaThl;

— OpraHu30BbIBaTh JI(PQPEKTUBHBIM TOUCK pPECYpCOB, HEOOXOAMMBIX JUISI  JTOCTHIKEHUS
MMOCTaBJICHHOM IICIIH;

— COIOCTABIIATH MOJTYYEHHBIN pe3yabTaT ACSITEIbHOCTH C MTOCTAaBICHHOM 3apaHee 1elbIo.

ITo3naBaTenbHBbIC YHHBeEPCAJbHbIC YUeOHbIC NelCTBUS

— WCKaTh W HaxXOJWUTh OOOOIIEHHBIE CIMOCOOBI PEIICHHs 3a7ad, B TOM YHCIIC, OCYIIECTBIATH
pa3BepHYTHI WHOOPMAIIMOHHBIA TOUCK K CTaBUTh HA €ro OCHOBE HOBBIC (yueOHBIE W
MO3HABATENbHbBIC) 33/1a4H;

— KPUTHUYECKU OIICHUBATh W MHTEPIPETUPOBATH MH(MOPMAIUIO C PA3HBIX MO3UIIMHA, PACIIO3HABATH
1 (pUKCUPOBATH MPOTUBOPEUUS B MHGOPMAITHOHHBIX UCTOYHHKAX

— HCHOJIb30BaTh PAa3JIMYHbIE MOJEIbHO-CXEMAaTUYECKHE CpEACTBA I  IPEACTABICHUS
CYIIECTBEHHBIX CBSI3eU U OTHOIICHH, a TAK)Ke MTPOTUBOPEUHiA, BBISBIIEHHBIX B MH()OPMAIIMOHHBIX
HMCTOYHHKAX;



— HAxXOAWTb U IPHUBOJIUTH KPUTHUECKHE APTYMEHTHl B OTHOLIEHMM JEHCTBUI M CYXIECHUMI
JpYroro; CIOKOMHO M Pa3yMHO OTHOCUTBCS K KPUTHYECKHMM 3aMEUaHUSIM B OTHOILEHUU
COOCTBEHHOTO CYX/IEHUS, paCCMaTPUBATh X KaK PeCypc COOCTBEHHOTO pa3BUTHS;

— BBICTPAaWBaTh WHAMBHUIYAIbHYIO OOPa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHUYCHUS CO
CTOPOHBI JPYTHX YYaCTHUKOB M PECYpCHBIE OIPAaHUYECHMS; MEHATb M YICPKUBAaThb pPa3HBIC
IIO3ULIMH B [IO3HABATEIbHOM NEATEIBHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JelCTBUS

— OCYILLIECTBIIATh JAEJIOBYK0 KOMMYHHMKAIMIO KaK CO CBEPCTHMKAMHU, TaK U CO B3POCIBIMH (KaK
BHYTpM 00pa3zoBaTeIbHOM OpraHu3allui, Tak M 3a €€ IpejenaMu), MoAOupaTh MapTHEPOB AJISA
JIETIOBOM KOMMYHUKALIMU MCXOS U3 COOOpakKeHHH pe3ylbTaTUBHOCTH B3aMMOJEHCTBHS, a HE
JIMYHBIX CUMIIATH;

— MIPH OCYIIECTBICHUH TPYIIIOBOM pabOThI OBITh KaK PYKOBOAUTENEM, TaK U YWICHOM

KOMaH/bl B Pa3HBIX POJsX (reHeparop HJed, KPUTHUK, UCIIOJIHUTEND, BBICTYNAIOIMNN, SKCIIEPT U
T.J1.);

— Pa3sBepHYTO, JIOTUYHO U TOYHO M3JIaraTb CBOXO TOYKY 3PEHMsI C MCIIOJIB30BAHUEM aJCKBAaTHBIX
(YCTHBIX ¥ MIUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

IIpexmeTHbIe:

B pe3yabTare usyuenusi yaeOHOro npeamera «XuMush» Ha YPOBHE CpeHero 001uero
0o0pa3oBaHuMA:

BorinyckHUK HA 6230BOM YPOBHE HAYYUTCS:

— pacKkpbIBaTh Ha MpUMeEpax posib XMMUU B (POPMUPOBAHUYU COBPEMEHHON Hay4YHOW KapTHHBI MUpa
U B IPAKTUUYECKOH 1€ATEIbHOCTH YEJIOBEKa;

— JIEMOHCTPUpPOBaTh Ha IpHUMeEpax B3aHUMOCBSI3b MEXIY XMMHUEH M JPYTUMH €CTECTBEHHBIMU
HayKaMu;

— packpbIBaTh Ha pUMepax MOJOKEHUs TEOPUU XUMUYecKoro crpoeHust A.M. byrneposa;

— nmoHuMaTh (pusmueckmii cmbicn Ilepuogmueckoro 3akona J[.M. MenneneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBHCUMOCTb CBOICTB XMMHYECKHUX 3JIEMEHTOB U OOpa30BaHHBIX MMHU BELIECTB OT
AJIEKTPOHHOT'O CTPOEHUS aTOMOB;

— OOBSICHATH MPUUYMHBI MHOI000pa3usl BEIIECTB HA OCHOBE OOIIUX MpEICTaBlIeHUH 00 UX cocTaBe
U CTPOCHMH;

— TMPUMEHATh NpaBUIa CUCTEMAaTHYECKOW MEXIYHApOJAHOM HOMEHKIATypbhl Kak CpelcTBa
pa3nuyeHus U UACHTU(UKALIMY BELIECTB 110 UX COCTaBY U CTPOEHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE M CTPYKTYpHBIE (POPMYIIBI OPraHMUECKUX BELIECTB KaK HOCHUTENeH
MH(pOpPMALlMM O CTPOEHUHU BEIIECTBA, €r0 CBOWCTBAX W MNPUHAAJICKHOCTH K OIpPEAEICHHOMY
KJIACCy COEIMHEHUM;

— XapaKTepHu30BaTh OPraHUYECKHE BEIIECTBA 10 COCTABY, CTPOCHHUIO U CBOMCTBAM, yCTaHABIUBATh
MIPUYMHHO-CJIEJICTBEHHBIE CBSA3U MEX/y JAHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

— TPUBOAUTH TPUMEPHl XUMHUYECKUX pEaKIUi, pacKpbIBAIOIIUX XapaKTepHbIE CBONCTBA
TUIMYHBIX TPEJICTaBUTENEN KJIaCCOB OPraHUYECKHUX BEIIECTB C IENbI0 MX HMJEHTU(UKALUU U
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

— IPOTHO3UPOBATh BO3MOXKHOCTh NPOTEKAHUS XUMUYECKUX PEaKLUi HAa OCHOBE 3HAHUHI O TUIaxX
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHOMN CIIOCOOHOCTH;

— MHCIONB30BaTb 3HAHHUA O COCTAaBE, CTPOCHMM M XUMHUYECKHUX CBOMCTBAX BEIIECTB A
0€301MacHOT0 MPUMEHEHUS B MPAKTUUECKOM 1eATeNbHOCTH;

— TPUBOAUTH TPUMEpPHI MPAKTUYECKOTO HCIOIb30BaHUS MNPOAYKTOB IepepaboTku HepTu Hu
MIPUPOJIHOTO Ta3a, BEBICOKOMOJIEKYISIPHBIX COETUHEHHUH (ITOJMATUIICHA, CHHTETHYECKOTO KaydyKa,
alleTaTHOTO BOJIOKHA);

— TMPOBOJUTH OMBITHl IO PACMO3HABAHMIO OPTaHMYECKHUX BEILIECTB: IUIMLEPUHA, YKCYCHOU
KHUCJIOTHI, HENPEAETbHBIX KUPOB, IIFOKO3bI, Kpaxmaia, OeJIKOB — B COCTaBe MUIIEBBIX MPOIYKTOB
1 KOCMETHUYECKUX CPE/ICTB;

— BJAJETh NpaBWIAMH W MpHeMaMH Oe30macHOil pabdOThl ¢ XUMHUYECKUMH BEIECTBAMU U
71a60paTOPHBIM 000PYI0BAaHUEM;



" — YCTAaHABJMBATh 3aBUCHUMOCTh CKOPOCTH XHWMHUYECKOW pEaKkUMH U CMEIIECHUS XHWMUYECKOIrO
paBHOBECHSI OT PA3IUYHBIX (PAKTOPOB C LEIbIO ONMPEEICHUsI ONTUMAJBHBIX YCIOBUIN MPOTEKaHUS
XUMHUYECKUX MPOLIECCOB;

® — IPUBOAUTH MPUMEPHI THAPOIIU3A COJIEH B MOBCETHEBHOM KU3HU YETIOBEKA;

®= —  [OpPUBOAUTH NPHUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl B TPHUPOJE,
MIPOU3BOJCTBEHHBIX MPOIECCAX U KUZHEAEITEIIbHOCTH OPTraHU3MOB;

" — NPUBOJUTH NMPUMEPHl XUMHUYECKHX PEAKIMHA, PACKPBHIBAIOUIMX OOIIMEe XUMHUYECKHE CBOWCTBA
MIPOCTHIX BEUIECTB — METAJIJIOB U HEMETAILIIOB;

" — MPOBOAMTH PACUETHl HA HAXOXKJEHHE MOJCKYISIPHOW (OPMYIIBI YIIIEBOAOPOJA MO MPOAYKTaM
CrOpaHus U MO €ro OTHOCUTEIbHOM IUNIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIHUX B €r0
COCTaB;

® — BIaJeTh MpaBUiIaMH O€30MaCHOTrO OOpalIeHUs C €IKUMH, TOPIOYUMH M TOKCUYHBIMU
BEIIECTBAMH, CPEJCTBAMU OBITOBOM XHUMHUU;

" — OCYHIECTBIISATh IOMCK XHUMHYECKOM MHGpOpMAIMM MO HA3BaHUAM, HJEHTHU(PHUKATOpaM,
CTPYKTYpPHBIM (hOpMYyJIaM BEUIECTB;

" — KpUTHUYECKHU OLEHUBATh M HHTEPHPETHUPOBATH XUMUYECKYI0 MH(OpMAIHIO, COAEPKALIYIOCS B

COOOIIEHUSAX CPEICTB MaccoBOM uHopMaiuu, pecypcax HHTepHETa, HAay4IHO-TIOMYJISIPHBIX
CTaThsIX C TOUKH 3PEHUS €CTECTBEHHO-HAYUYHON KOPPEKTHOCTU B LIEJSX BBISABICHUS OIIMOOYHBIX
CyXXJeHul u popmMupoBaHusi COOCTBEHHOM MO3UIIHH;

" — MPEACTaBIATh IMYTH pEIIeHUs TJI00ANbHBIX MPOOJIEeM, CTOSIIMX TMeped YelIOBEUYECTBOM:
9KOJIOTUYECKUX, YHEPTETUYECKUX, CBIPEBBIX, U POJIb XUMHUHU B PEIICHUH ITHX MPOOIIEM.

BBIHyCKHl/IK Ha 0230BOM YPOBHE NOJYYHUT BO3MOKHOCTh HAYYUTDLCH:

"  — WUIIOCTPUPOBATH HA MPUMEPAX CTAHOBJIEHUE U ABOJIFOLMIO OPraHUYECKON XMMUH KaK HAyKW HA
Pa3JIMYHBIX UCTOPUUECKHUX ITAIaX €€ pa3BUTHUS;

"  — UCIOJIb30BAaTh METO/Ibl HAYYHOT'O ITO3HAHUS MPU BBHITTOJHEHUH MPOEKTOB U y4eOHO-
MCCIIEIOBATENLCKUX 3aJ1au M0 U3YYEHHIO CBOWCTB, CIIOCOOOB MOMyYEHUS U PACIIO3HABAHUS
OPraHUYeCKHUX BELIECTB;

" — OOBSICHATH MPUPOAY U CIIOCOOBI 00pa30BaHUS XUMUUYECKOM CBSI3U: KOBAJIEHTHOM (IIOJIAPHOIA,
HETIOJISIPHON ), HIOHHOU, METAJNIMYECKON, BOJOPOJIHON — C IEJIBIO ONPEIEICHUS XUMHUYECKOU
AKTUBHOCTH BEILIECTB;

®  — YCTaHaBJMBAaTh T€HETUYECKYIO CBSI3b MEXK/Y KJIACCAMU OPraHMYE€CKHUX BEIIECTB IS
000CHOBaHUS MPUHIIUITAATHHONW BO3MOKHOCTH MOTYYEHHSI OPraHUYECKUX COSTUHEHH 3a1aHHOTO
COCTaBa M CTPOCHUS;

" — YCTaHABJIMBATh B3aMMOCBS3U MEXIY (haKTaMu U TEOPHUEH, IPUUNHON U CIECTBUEM MPU
aHann3e MPoOJEMHBIX CUTYaI[ui 1 000CHOBAHUU MTPUHUMAEMBIX PEIICHUN HAa OCHOBE
XUMHYECKUX 3HAHUU.

TpeOoBaHus K YPOBHIO NOATOTOBKHU 00y4AIOIIUXCH.
Yyammecs B pe3yJibTaTe YCBOCHHUS Pa3esia JOIKHbI 3HATH/IIOHUMATh:

v/ BaxHEHIIMe XUMHYECKHE IIOHATHS: BEIIECTBO, XMMHYECKHUI DIIEMEHT, aToM, MOJIEKYJIA,
OTHOCHUTCJIbHAA aTOMHAA W MOJICKYJIApHASA MacCChbl, HOH, AJUIOTPOIINSA, H30TOIIbl, XHUMHYCCKas
CBsA3b, JJICKTPOOTPHULIATCIBHOCTH, BAJICHTHOCTb, CTCIICHbL OKHCIICHHA, MOJIb, MOJIsIpHAd Macca,
MOJ'IHpHBIfI O6’LéM, BCHOIECTBA MOJICKYJIPDHOIO W HEMOJICKYIIDHOTO CTPOCHUS, PpPaCTBOPHI,
QJICKTPOJHUT U HEIJICKTPOJIUT, JICKTPOJIUTHYCCKAAd JUCCOHUAIUA, OKUCIIMTECIIb 1 BOCCTAHOBUTCIIb,
OKHUCJICHHUEC U BOCCTAHOBJICHHC, TEIJIOBOH B(I)q)CKT pCaKknuu, CKOPOCTH XHUMHYECKOHU pcCaKknuu,
KaTajan3, XMMHYECKOe paBHOBECHE, YTIEPOAHBINH CKeNeT, (GyHKIHMOHAJIbHAs TpYIIa, U30Mepus,
TOMOJIOI'UsA,

v OCHOBHBIC 3aKOHBI XUMHHU: COXPAHCHUC MACChl BCHICCTB, IMTOCTOAHCTBA COCTaBa, nepnonnqecxnﬁ
3aKOH;

v OCHOBHBIC TCOpHH XHUMHH: XUMHAYECKOMI CBsI3H, 3H€KTpOJ’II/ITI/I‘IeCKOI‘/'I Jucconrani, CTPOCHUSA
OpraHU4YCCKUX COCHHHCHHﬁ;

v BaxkHelIlIUe BEIIECTBA M MaTE€PHAllbl: METaH, DTUJIEH, alleTHIEH; OEH30JI, TAHOI, JKUPLI, MbLIA,
TJIFOKO034, Caxapo3a, Kpaxmall, KJIICTHAaTKa, GCHKI/I, HUCKYCCTBCHHBIC M CHHTCTHYCCKUC BOJIOKHA,
Kay4yKH, TIJ1aCTMAcCCHI;



yMeTh:

AN

Ha3bIBaTh M3yYEHHBIC BELIECTBA 10 «TPUBUAIIBHON» U MEXKIYHAPOIHON HOMEHKIIATYPE;
OIPEJEIAT: BAJICHTHOCTD U CTEIIEHb OKUCIICHUS XMMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOH CBS3HU
B COCIMHEHUSX, 3aps]l HOHA, XapaKTep CPellbl B BOJHBIX PACTBOPAaX OPraHUYECKUX COCINHEHUH,
OKHUCJIUTENb U BOCCTAHOBUTEIIb, IPUHAAJIEKHOCTD BELIECTB K Pa3JIMYHBIM KJIAaCCAM OPraHUYECKUX
COCTUHEHHI,

XapaKTEePU30BaTh: OCHOBHBIEC KJIACCHI OPTaHUYECKUX COCAVMHEHUM; CTPOCHUE U XUMUYECKUE
CBOMCTBA N3Y4YCHHBIX OPraHUYECKUX COCINHEHUM;

OOBSICHATB: 3aBUCIMOCTH CBOMCTB BEILIECTB OT X COCTaBa M CTPOSHHUSI; IPHUPOTY XUMUYECKON
CBsI3U (MOHHOH, KOBAJIEGHTHOM, METAJLIMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEeaKLUU U
MOJIOKEHHSI XMMUYECKOTO PaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

BBITIOJIHATh XUMUYECKUH SKCIIEPUMEHT 10 PACIIO3HABAHUIO BAKHEHIIINX OPTraHUYECKUX BEILECTB;
MIPOBOJIUTH CAMOCTOSATENBHBIN MOUCK XMMUYECKON HH(DOPMAITUH C UCTIOJIb30BAaHUEM PA3IUYHBIX
HCTOYHUKOB (Hay4HO-TIONYJISIPHBIX U3JaHNH, KOMIIBIOTEPHBIX 0a3 1aHHBIX, pecypcoB MHTepHeTa);
MCIOJIb30BATh KOMITBIOTEPHBIE TEXHOJIOTHH [T 00pa0OTKHU M Mepeaun XUMHUIECKOH
nHbopMaluu 1 €€ NpeACTaBICHUs B pa3IMuHbIX (hopMmax;

UCIOJIb30BATh MPUOOPETEHHBIE 3HAHUS 1 YMEHUS B MPAKTHYECKOM eI TEIbHOCTH U
IIOBCEIHEBHOM JKU3HU JUISL:

00BSICHEHUS! XUMHUECKUX SIBJICHUH, MPOUCXOIALINX B IPUPOJIE, OBITY U Ha TPOU3BOJICTBE;
ONpEeIEICHUS BOZMOKHOCTH MPOTEKAHNS XUMUUYECKHUX ITPEBPAIICHUHI B PA3JIMYHBIX YCIOBUAX U
OIICHKH X ITOCJICACTBHIA;

9KOJIOTMYECKH I'PaMOTHOI'O IIOBEJIEHUS B OKPYKAIOLIEH cpene;

OLICHKH BIJIMSHHSI XUMHUYECKOIO 3arpsA3HEHUS OKPYIKAIOIIEH Cpeibl Ha OPraHU3M 4eJIOBEKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

0e301acHOro 0OpalleHus ¢ TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMHU, J1a00paTOPHBIM
000pyZI0BaHUEM;

MIPUTOTOBIICHHSI PACTBOPOB 3aIaHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BOCTBE;

KPUTHUYECKON OLIEHKH JIOCTOBEPHOCTH XUMUYECKOW NH(OPMALIMHY, TIOCTYNAIOIIEN U3 Pa3HbIX
HMCTOYHMKOB.

YMK na 2020-2025 y. roaa

10 xknace Xwnmus. 10 knacce. ["a6puensn, O. C. K. I'. Octpoymos, C.A. CragkoB X
O. C. I'abpuensn, U. I'. Ocmpoymos, C. | obuieoOpa3zoBarenbHbix yupexaenuit O.C. ['abpuens
A.  Cnaoxkos. Xumusa. 10 xmacc.
ba3oBblil ypoBeHb. YueOHOE mocodue.
11 xknace Xwnmus. 11 knacce. ["abpuensn, O. C. U. I'. Octpoymos, C.A. CragkoB X
O. C. I'abpuensn, U. I'. Ocmpoymos, C. | obuieoOpa3zoBarenbHbiX yupexaenuit O.C. ['abpuens
A.  Cnaoxkos. Xummsa. 11 xnace.
ba3oBblil ypoBeHb. YueOHOe mocobue.
MeTtoauyeckue nmocoous
10 kmace | O. C. I'abpuenan, C. A. Cnaokos. Xumusl. 10 kiacc. ba3oBblii ypoBeHb. Pabouas TeTpajs.
O. C. I'abpuenan, U. B. Tpueyouax. Xumus. 10 knacc. ba3oBbsiit ypoBeHb. [IpoBepoUHbIe U KOHTPOJIbE
[Hupmmna, H. B. Xumus. 10 knace: TecToBble 3a1aHus ISl TOATOTOBKM K HTOTOBOM aTTECTAIlUH.
11 kaace O. C. I'abpuensn u op. Xumus. 11 xnacc. ba3zoBerit ypoBeHb. MeTonuueckoe mocooue.

O. C. I'abpuenan, C. A. Cnaokos. Xumus. 11 kiacc. ba3oBslii ypoBenb. PaGouas tetpasp.

Hurepuer | Komnekuus «EcTrecTBeHHO-HAay4YHBIE SKCIIEPUMEHTBI»: XuMus http://experiment.edu.ru ;

pecypchl

sector.relarn.ru/nsm/;
XuMust 17151 IKOJIBHUKOB: calT JImutpus bosnoTosa http://chemistry.r2.ru ;
Ixonpras xumusghttp://schoolchemistry.by.ru;

O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 11 knacc. ba3zoBsiit ypoBeHs. [IpoBepounble U KOHTPOJIbE

XuMHus U BCeX: WILTIOCTPUPOBAHHBIE MaTepUalIbl MO OOIIel, OpraHUYecKOM U HeOpraHUYECKO X1


http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://chemistry.r2.ru/
http://schoolchemistry.by.ru/

DrexkTpoHHas OubInoTeKka mo XuMuu u Texuuke http://rushim.ru/books/books.htm;
Oprannyeckast XUMHSL: JJICKTPOHHBIN YUSOHHK JUIs CpeHe miKkobl http://www.chemistry.ssu.samara

http://www.alhimik.ru TIpeacraBiensl cieayroue pyOpHUKH: COBETHI aOUTYPHUEHTY, YUHUTEIIO 3
mo00pKa TaOJHUIl U CHPABOYHBIX MaTEPHAIIOB), BeCEas XUMHUsI, HOBOCTH, OJIMMITHAIbI, KYHCTKAME]
CBEJICHU)

http://www.hij.ru/ )Xypuan «XumMus u u3Hb» MOHATHO U 3aHUMATEIBHO PacCKa3biBaeT 000 BCEM HH
B MHpE, B KOTOPOM MbI )KHUBEM.

http://chemistry-chemists.com/index.html DnexkrponHbiii KypHaT «XUMUKA U XUMHS». B KypHae |
XMMHH, COACPIKUTCS MHOTO 3aHMMATEIbHOM HH(OpPMAIINH, TO3BOJIAIONICH YBJICYb YICHUKOB SKCIICPHN
http://c-books.narod.ru Jluteparypa mo XuMum.

http://1september.ru/. Xypuan «I[lepBoe CeHTAOps» UIs ydUTENCH W HE TOIbKO. B HEM mpenct
YUYCHHMKOB, B TOM YHUCJIC M HCCIICIOBATEIICKOTO XapaKTepa.

http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii mKoIbHBIN MOPTAN CO CCHUIKAMH Ha 00pas:
www.periodictable.ru CoopHHK cTaTeil 0 XUMUYECKHX JIEMEHTaX, HIUTFOCTPHPOBAHHBIN IKCIIEPUMEH

MarepuajibHO-TeXHU4YeCcKOoe 1 HHPOPMALMOHHO-TeXHUYECKOe o0ecreyeHue
1. KabuHeT XuMuu 1 XuMu4deckas 1abopaTtopus.
2. Habopsl peakTBOB 1 J1a00paToOpHOE 000PYI0BAHHUE 110 XUMHUHU.
3. lllapocTepkHEBBIE MOJEIH OPTAHUYECKUX BEIIECTB U KPUCTALTUYECKUX PEIIETOK.
4. KomnsroTep.
5. Komiekunu npupoIHbIX COEAMHEHU, MUHEPATIOB, CHHTETHYECKHUX BEILIECTB.
6. MynsTumenuniinbie mocodust: «Xumust 10-11 knacey, «Xumust sl BCEX).
O6opynoBanue kKabUHeTa XUMUH
KaGuneT xumuu 060py10BaH crielinaaibHbIM JEMOHCTPALIMOHHBIM cToJIoM. [l obecnieueHus
Jy4lIed BUIUMOCTH JEMOHCTPAlMOHHBIN CTOJI YCTaHABIICH HA ITOAUYME.
KaGuneT xuMuu 000py10BaH BBITSXKHBIM IIKa(OM, PACIOJI0KEHHBIM Y HAPY>KHOM CTEHBI BO3IIE
ctona yuurtens. st mpoBeneHus 1a00paTOPHBIX OMBITOB HCIIOJIB3YIOT TOJIEKO MUHU-CITUPTOBKH.
Y4eOHasi JOCKa XOPOIIO OUUIIATHCS BIAXKHOU I'yOKOH, M3HOCOCTONKAS, TEMHO-3€TIEHOTO 1IBETA.
VY4ebHas q0cka 000pyaoBaHa cOPUTaMHU, KOTOPIE TPUKPETIICHBI K CTEHE.
KaOuneT xuMuu ocHaIIEH XOJIOIHBIM U TOPSYUM BOJOCHAOKEHHEM U KaHAIU3AIUEH.
B kaOuHeTe XMMHH €CTh aNITEYKA, B KOTOPYIO BXOIAT:

1. 2Kryt KpoBOOCTaHABIMBAOIINI pE3UHOBBIM — 1 IT.

2. [ly3pipp s npaa — 1 wr. (runorepMuyeckuit naker — 1 mr.).

3. buHT cTepuibHBIN, UPOKUM 7 X 14 cM — 2 wT.

4. BuHT cTepunbHBIN 3 X 5 cM — 2 mIT.

5. buHT HecTepubHBIA — | mIT.

6. Candetku cTepubHble — 2 YII.

7. Bara crepunbHast — 1 ym.

8. JlelikomnacTeIpb UPHUHOM 2 cM — 1 karyika, 5 cM — | Karymika.
9. bakTepuuuAHbIN JIEHKOIUIACTHIPh Pa3HBIX pa3MepoB — 20 mT.

10. CniuproBoii pactBop noaa 5%-Hblii — 1 ¢uakoH.

11. Boanslil pacTBOp aMMHaKka (HalIaThIPHBIA CIMPT) B amIrysiax— 1 yI.
12. PactBOp mepokcuaa Bogopona 3%-ueiit — 1 ym.

13. IlepmaHranar kanus KpucTajulnueckuii — 1 ym.

14. Ananerun 0,5 T B Tabnetkax — 1 ym.

15. Hacroiika Banepuansl — 1 y1.

16. HoxuHunel — 1 .

q)OprI OpraHusanvu 06pa30BaTeJIbHOFO nponecca: MHAUBUAYAJIbHAA, IIapHasi, IrpyIrioBas,

HHTCpPAaKTUBHA.
Metoasl 1 (popMbl 00ydeHHUS

® OHNpCACIAOTCA C YYCTOM HUHAWBUAYAJIBHBIX W BO3PACTHBIX 0coOeHHOCTEN ydaliuxcs, pasBUTHUA U
CaMOpa3BUTUA JIMIYHOCTH. Bosneuenne ydamuxcs B pa3H006pa3Hy}0 ACATCIBHOCTD ABJIACTCA YCJIOBUEM
NpUOOpETEeHUsT TMPOYHBIX 3HAHUN, MpeoOpa3oBaHUsl UX B YOEXKACHHS M YMEHHUS, CTAHOBJICHMUS
OTBCTCTBCHHOCTH KaK YCPThI IUIYHOCTH,
A) 10 UCTOYHUKY 3HAHMI: CJIOBCCHBIC, HATJIAAHBIC, ITPAKTUYCCKUC MCTOAbI 06yquH;1;


http://rushim.ru/books/books.htm
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http://www.hij.ru/
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b) mo ypoBHIO TMO3HABaTENHbHOW AKTHBHOCTH: MPOOJEMHBIN, YaCTUYHO-TIOMCKOBBIA, OOBSICHUTEIHHO-

WUTIOCTPATUBHBIA METOJ O0yUYEHUS;

B) mno npuHUOMIYy pacwieHEHUS WIM COEAVHEHHS 3HAHWM: aHAJIUTHYECKUM, CHHTETHYECKH,

CpaBHUTEIBHBIN, 00001IIar0NNi, KIaCCU(UKALMOHHBIN METOA 00yUSHHS.

* [IporpaMmMa IpeycMaTpUuBaeT MPOBEACHNUE TPAJUIIMOHHBIX YPOKOB, YPOKOB-CEMHUHAPOB KaK OJIHOM U3

dbopM 0000MmAIONNX 3aHITHIA, YPOKOB KOPPEKTUPOBKH M OOOOIIEHUS 3HAHWUHN yYallUXCs, MPOBEICHUE

71a00paTOPHBIX U MPAKTHYECKUX padOT HA YPOKAX;

* JUIS Pa3BUTUA JIMYHOCTH YYEHUKA UCIIOJIb3YIOTCS KOMIIETEHTHOCTHBIE TEXHOJIOTUU (METOJ MPOEKTOB,

HAay4yHBIX  HCCIEeIOBaHUM, MOpTHOINO0),300pOBbecOeperarone  TEXHOJIOTHH,  HHGOPMAIMOHHO-

KOMMYHHKAI[MOHHbIE TEXHOJIOTUH, UHIUBUIYaIbHO-OPUEHTUPOBAHHAS, Pa3HOYPOBHEBAs TEXHOJIOTUS;
Buabl KoHTpOJIsA

* [1o MecTy KOHTPOJISI HA 3Tanax 00y4YeHHS: TEKYLIHH (OMepaTUBHBIN ), UTOTOBBIN (BBIXOJHON).

* Ilo cmocoOy OILIGHWBAaHUS: «OTMETOYHAS» TEXHOJOTHUS (TPaaUIMOHHAs), «PEHUTHHTOBAs
TeXHOJIOTHUS (OaITbHO-HAKOMUTENbHAs ), «KaueCTBEHHAs» TEXHOJIOTHA (COYeTaHue METo1a HaOII0AeHuUs C
9KCIIEPTHOM OLIEHKOH, T.€. YCBOWII — HE YCBOWJI, OBJIaJIeNl — HE OBJIAZIEN).

* Ilo cnocoOy opraHuzanyy KOHTPOJIA: aBTOMAaTUYECKUN (MAlllMHHBIN), B3aUMOKOHTPOJIb,
KOHTPOJIb YYUTENs,, CAMOKOHTPOJIb.

* [To Bepymmm QpyHKIMSAM: TUATHOCTUYECKUMA, CTUMYIHPYIOMINMA, KOHCTATUPYIOIIUH.

* [To cnocoby nomnydenust ”HGOPMaALUU B XOJ€ KOHTPOJIS: YCTHBIM METOJ (BKJIFOYAET OIPOCHI,
cobecenoBaHus, 3a4eThl), MUCHMEHHBIA METOA (HMCIOJIb3YeT KOHTPOJBHBIE, PAa3IMYHBIE MPOBEPOYHEIC
paboThI), MPaKTUYECKUH METOJ (COCTOMT B HAONIONEHHE 33 XOJOM BBINIOJTHEHHUS TNPAKTHUYECKUX U
n1a00paTOPHBIX PadOT, a TAKKE MPOSKTOB).

DopMbI KOHTPOJIS

* cobeceI0BaHMUE;
* 3Kcnpecc-onpock! (auddepeHInpoBaHHbIN, HHIUBUIYATbHBIN );
* 3a4eT;
* caMoCTOsITeNNbHAs paboTa;
* KOHTpOJIbHAs padoTa (B ToM uuncie nomanrsis KP)
* TECTUPOBAHUE;
* HaOJIFOIEHUE.

IIpoBepka U OLlecHUBAHUE 3HAHMH U YMEHUM, YYaIIMXCH 10 XUMHHU

PesynpTarel 0OyueHHMs XMMHUU JOJDKHBI COOTBETCTBOBATH OOLIMM 3ajayaM IpeiMeTa |
TpeOOBAaHUAM K €ro ycBOeHHIO. Pe3ynbTaThl 00yueHMs OLIEHUBAIOTCS MO MATHOAUIbHON cucteme. [Ipu
OLIEHKE YYMTBHIBAIOTCA CIIEAYIOIIME KaueCTBEHHbIE II0Ka3aTeld OTBETOB: TIJIyOMHAa (COOTBETCTBUE
M3YYEHHBIM TEOPETUYECKUM OOOOILIEHHUAM); OCO3HAHHOCTH (COOTBETCTBUE TpeOyeMbIM B IpOrpaMme
YMEHHSIM TMPUMEHATh MOJYyYEHHYI0O HMH(OpMalMIO); MOJTHOTa (COOTBETCTBHE OOBEMY HPOrpPaMMbI U
nH(popMalun yueOHHKA).

[Ipy oOlEeHKe y4YUTBHIBAIOTCS YHUCIO U XapakKTep OWIMOOK (CYIIECTBEHHBIE WIIU
HecymiecTBeHHbIe). CylIeCTBEHHbIE OMIMOKK CBSI3aHBI C HEIOCTATOYHOM TITYOMHON M OCO3HAHHOCTHIO
OTBeTa (HampuMep, yYeHUK HENpaBMWIBHO yKa3aJl OCHOBHbIE IPU3HAKU TMOHATHMH, SIBICHUH, XapaKTepHbIe
CBOWCTBa BEIECTB, HENPaBWJIBHO C(OPMYTUPOBAI 3aKOH, MPAaBMIO MU T.I. WJIM YYEHUK HE CMOT
OPUMEHUTh TEOPETHYECKHE 3HaHWs JUId OOBSCHEHHS W TNpPEJCKa3aHHs SBJICHUH, YCTaHOBJIEHUS
PUYMHHO-CJIE/ICTBEHHBIX CBSA3€W, CpaBHEHUS M KiIacCU(pHUKAIMM sBIEHHH U T. 1.). HecymecTBeHHbIE
OLIMOKU OIpEeNessIoTCs HEMOJIHOTOM OTBeTa (HampuMmep, VIYIHIEHHME U3 BHUJA KaKoro-inbo
HeXapaKkTepHOro (axkTa IpH OMMCAaHUH BElIeCcTBa, npoiiecca). K HUM MOXHO OTHECTH OTOBOPKHU, OMHCKH,
JIOTYILIEHHbIE 10 HEBHUMATEJILHOCTH (HallpuMep, Ha JiBa U 0osiee ypaBHEHUsI peaklUid B IOJTHOM HOHHOM
BHJIC JIOMYIIIEHA OJTHA OIIMOKA B 0003HAYCHHUH 3apsiia HOHA).

Pe3ynbraThl 00yueHUs] POBEPSIOTCS B MPOLIECCE YCTHBIX M MHCbMEHHBIX OTBETOB YYaIUXCS, a
TaK)K€ IIPU BBIIIOJHEHUN UMHU XMMHYECKOTO DKCIIEPUMEHTA.



OueHka yCTHOro oTBeTa

Ouenka «5»

1. OTBeT NOAHBIN U NPAaBUIbHBIA HA OCHOBAaHUM U3YYEHHBIX TEOPUH.

2. Marepuan H3JI0KE€H B ONPEACIECHHOM JIOTMYECKON I10CJIEN0BATEIbHOCTH JINTEPATYPHBIM
S3BIKOM.

3. CnenaH caMOCTOSITENIbHBIN BBIBOJ K OTBETY.

4. [TokazaH HaBBIK B COCTABJICHUHN YPaBHEHUH peakiuii, KOMMEHTHUPYIOIUX OTBET.

5. XapakTepucTHka 3JIeMeHTa JJaHa MPAaBUIILHO B CBETE TEOPUH CTPOCHUS aTOMA.

6. XapakTepuCTHKa BEIIECTBa JaHa MPaBWIBHO B CBETE TEOPUU BJICKTPOIUTUYECKOM
JUCCOLIUAIUH.

Ouenka «4»

1. OTBeT NOJIHBIN U NPaBUIbHBIA HA OCHOBAaHUM U3Y4YEHHBIX TEOPUH.

2. Marepuan U3J0XKEH B ONPEACICHHOW JIOTUYECKOW IMOCIEI0BATEILHOCTH, HO JOMYIIECHBI 2-3
HECYIIIECTBEHHBIE OINOKH, UCIIPABJICHHBIEC IO TPEOOBAHUIO YUUTEIIS.

3. B cocraBiieHHM ypaBHEHUI peaKIIMil JOMYIICHBI 1-2 HE3HAYUTEIbHBIC OIIMOKYU, UCTIPABIICHHBIC
CaMHM YYCHHKOM.

Onenka «3»

1. OTBeT MONHBIA, HO MPU ATOM JOMYIIEHA CYIIECTBEHHAs OIIMOKA, WM OTBET HEIOJHBIH,
HECBS3HBIN.

2. [lokazaHo yMeHue B COCTaBICHUM YpPaBHEHU PeaKIUil, HE C/IeJaH BbIBOJ 110 OTBETY.

Ounenka «2»

1. Ilpu orBere OOHapyX EHO HENOHMMAaHHE YYallUMCS OCHOBHOIO COJAEp)KaHUS Y4eOHOTo
MaTepuasga WM JOMYIIeHbl CYIIECTBEHHbIE OIMMOKHU, KOTOpBIE YYallUHCS HE MOXKET HCHPaBUTh MpU
HABOJISIIIMX BOIIPOCAX YUHUTETIS.

2. He noka3ano ymeHHe B COCTaBJIICHUU YPAaBHEHUHN PEaKIIMA.

Onenka «1»

1. OrcyTcTBUE OTBETA.

OneHka NpakTH4ecKoil padoThI

OreHka cTaBUTCS HA OCHOBAHUHU HAOJIO/IEHUS 32 yJalllUMUCA U TUCBMEHHOI0 OTYeTa 3a padoTy.

Ouenka «5»

1. PaGoTa BbINOIHEHA MTOJIHOCTHIO, TPABUIBHO.

2. CnenaHbl NpaBUIIbHbIE HAOIIOAEHUS M BBIBO/IbI, COTJIACHO ITOCTABICHHOM LIETH.

3. DKCIEpUMEHT OCYIIECTBJIEH IO IUIaHy, C Y4eTOM T€XHUKHU O€30MacCHOCTH W MpaBuil paboThI ¢
BEIIECTBAMH U 00OPYOBAHUEM.

4. ITposiBieHbI OpraHU3aLMOHHO-TPYAOBBIE YMEHUS (MOAEPKHUBAETCS YUCTOTA pabovero mMecrta u
MOPSIZIOK Ha CTOJIE, IKOHOMHO HCIIOJIB3YIOTCS PEaKTHUBBI), paboTa odopmiIeHa TPAMOTHO M COTJIACHO
TpeOOBaHUSAM, COCTABJICHbI YPaBHEHUS pEaKLIUM.

5. B opopmienun ykazanbl HAOIIOACHUS U CACIIaHBI BEIBOIBI COTIIACHO IIEJIA PAaOOTHI.

Ounenka «4»

1. PaboTa BbINOJIHEHA MPAaBUWIBHO, CAETaHbl MPAaBUWIbHBIE HAOIIOACHUS U BBIBOJIBI, SKCIIEPUMEHT
OCYILIECTBJIEH MOJHOCThIO, HO JIOMYIIEHBl HECYIIECTBEHHblE OLIMOKM B padoTe ¢ BEIIECTBAMU H
o0opynOBaHUEM.

2. [Tpu opopmiennn paboTh! AOMYIIEHBI 1-2 HeCyIeCTBEHHbIE OLIHOKH.

Ouenka «3»

1. PaboTta BbIMOJIHEHA MPaBUJIHLHO HE MEHEE YEM HaIlOJIOBMHY WJIM JOMNYIEHAa CYIIEeCTBEHHas
omnOKa B X0JIe IKCIIEPUMEHTa, B 00bACHEHUH, B 0pOpMIIEHUU pabOThl, B COOIIOCHUH PABUI TEXHUKU
0€30macHOCTH TMpU paboTe C BEIIECTBAMH M OOOPYIOBAaHWEM, KOTOpPAasl MCIPABISAECTCS MO TPEOOBAHHIO
YUUTES.

2. OTCyTCTBYIOT BBIBOJIbI U COOTBETCTBYIOIINE YPABHEHUS.



Ouenka «2»

1. HomymieHsl aBe (M 0oJiee) CYIIECTBEHHBIX OIMMOOK B XOJE KCIEPHUMEHTa, B OOBSICHCHUH, B
oopmiennn paboThl, B COOJIOACHUU IMPaBHJ TEXHUKHU OE30MacHOCTH MpU paboTe C BelIecTBAaMH M
000pynOBaHUEM, KOTOPBIE YUAIIUHCS HE MOXKET UCIIPABUTH 110 TPEOOBAHUIO YUUTEIIS.

Ouenka «1»

1. PaGota He BBINOIHEHA, Y YYalIerocs: OTCYTCTBYIOT YKCIIEPUMEHTATbHBIE YMEHUSI.
OuneHka yMeHHUil pelmiaTh IKCIePUMEHTAJIbHbIE 321241
Ouenka «5»
1. [1nan penieHus cocTaBiieH MPaBUIBHO.

2. [IpaBusbHO OCyIIECTBIIEH MOA00P XUMHUYECKUX PEAKTHUBOB U 000pYI0BaHUS.

3. [lokazaH HaBBIK B paboTe ¢ BemecTBaMu, coryiacHo Th.

4. CocraBieHbl COOTBETCTBYIONINE YPAaBHEHUS PEAKIIMH U JaH XOJ] PEIICHHS.

5. JlaHO MOJHOE OOBSICHEHUE U C/CIIaHbI BHIBOJIBI.

Ouenka «4»

1. [1nan pemieHus cocTaBiieH MPaBUIBHO.

2. IlpaBUIBHO OCYIIECTBIEH MOAOOP XMMHUYECKHX PEAKTUBOB M O0OpPYAOBaHUS, HO IMPH ITOM
JIOTYILIEHBI HE OoJiee 2 HECYIIECTBEHHBIX OMIMOOK B 00OBSICHEHUH U BHIBOIAX.

3. IIpu pabote ¢ BemecTBaMH J0onyieHb! 1-2 ommbku, HecymecTBeHHoe Hapymienue OT.

Ouenka «3»

1. Tlnam pemieHHs COCTaBIIEH NPABWIBHO. [IpaBMIBHO OCYIIECTBIEH NOI00P XUMHUYCCKUX
pPEaKTHBOB M 000OpPYAOBaHUS, HO JOMYIIEHA OMKUOKa B OOBSICHEHUH U BHIBOJIAX.

2. HecymectBennoe napymenue OT.

3. OTcyTcTBUE XO/a PEIICHUS U COOTBETCTBYIOIUX YPaBHEHUU.

Onenka «2»

1. Homymensl 2 u Oonee omuOku B IutaHe paboOThl, B MOAOOpE XMUMHUYECKUX PEAKTHBOB U
o0opynoBaHusi, B O0bSICHEHUH U BbIBOJIAX.

Onenka «1»

1. 3amaga He pemieHa, Hapymenue Th mpu padore ¢ BemecTBaMu.

OuneHka yMeHHs peliaTh pacuyeTHble 3aaa4u (1 pacuerHas 3amayva)

Ounenka «5»

1. B nmoruueckoM pacCyXIE€HHWU W PEIICHWH HET OIMOOK, 3ajavya pelieHa paluoHaIbHBIM
crocobom.

2. OdopmiieHa cornacHo TpeOOBaHUSM, B OTBETE MTOKA3aHbI 3HAHHS TEOPHUHU.

Ouenka «4»

1. B noruueckoM paccyXJI€HUU U PEIIEHUH HET CYIIECTBEHHBIX OMIMOOK, HO 3ajaya pelieHa
HepaIMoOHAIBHBIM CITOCOOOM, WIIH JIOMYIIEHO He 00Jjiee IBYX HECYIIECTBEHHBIX OIMINOOK.

2. OTBeT 3amucaH KpaTko, 6€3 TEOPEeTUYECKUX BBIBOIOB.

Ouenka «3»

1. B joruueckoM pacCyXI€HHM HET OIIMOOK, HO JOINYCKaeTcsi CYyIIEeCTBEHHas omuOKa B
MaTEeMaTHYECKUX pacyeTax.

2. OtBer He 3anucaH, 0hOpMIICHHE HE COMTPOBOXKIAETCS HATMCAaHUEM (DOPMYIL.

Ouenka «2»

1.B norudeckoM paccykI€HUU U PEIICHHH UMEIOTCS CYIECTBEHHBIC OIINOKH.

2. 3amada He JoBeAcHA 10 KOHIIA.

3. OTBET OTCYTCTBYET.

Ounenka «1»

OTtcyTcTBUE OTBETA HA 3a7aHUE.

OneHKa MMCbMEHHBIX KOHTPOJIBHBIX Pa0oT (BKIIOYAIONINX PacUeTHBIC 334U,
IIPEBPALICHHUS. . . )



[Ipu ouleHKe MMCHbMEHHON KOHTPOJIBHON pabOThl HEOOXOAWMO YUUTHIBATH TPEOOBAHUS €IUHOTO
opporpaduyeckoro pexmma. OIleHKa 3a HUTOTOBYIO KOHTPOJBHYIO pabOTy  KOPPEKTHPYET
MPEANIECTBYIONINE MPU BHICTABJICHUU OTMETKHU 32 YE€TBEPTh, OJIYTOUE, TO/.

Ouenka «5»

1. OtBeT MONHBIA U MPaBUIBHBINA, HA OCHOBE M3YyYCHHBIX TEOpPHi, MOKa3a-HbI 0e3 omHMOOK Bce
TpeOyronrecss HABBIKYA, YMEHUS U 3HAHUS.

Ouenka «4»

1. OTBeT HEMOIHBIN WK AOMYILEHO He 00Jiee IBYX HEeCYIECTBEHHBIX OUIHOOK.

Ouenka «3»

1. PaGora BbIONTHEHA HE MEHEE YeM HAIOJIOBUHY, OMYIIEHA OJHA CYIIECTBEHHAs OIIHUOKA U MPH

Hel 2-3 HecylleCTBEHHBIE.
Ouenka «2»

1. Pabora BBIOMHEHAa MEHBIIE YE€M HAMOJIOBUHY WM COJAEPKUT HECKOJIBKO CYIIECTBEHHBIX
OLINOOK.

2. He noka3anbl HU yMEHUS, HU HaBBIKH, TPEOYIOIIHUECS U1 BHIIOTHEHUS paOOTHI.

Ouenka «1»

1. PaGoTa He BBITIOJIHEHA.

OueHka Tecra ¢ BbLIOOPOM O0TBeTa
Ouenka «5»

1. CraButcs B TOM ciiyyae, €M y4aluicss OTBETUI NpaBuiibHO Ha 90% BOmpocoB TecTa

Ounenka «4»

1. CraBurcs, eciiv y4eHUK OTBETHJI IpaBuibHO Ha 70 — 89% BompocoB TecTa.

Ouenka «3»

1. CraBuTcs, €Ciy y4eHUK OTBETUI IpaBuiibHO Ha 50 — 69% BompocoB TecTa.
Ouenka «2»
1. CraButcs, eciii y4eHUK OTBETHJI IPAaBUILHO MeHee yeM Ha 50% BompocoB TecTa.
Ouenka pedepara
Ouenka «5»
1. I'my6oko packpsita Tema pedepara. Mimerorcs pe3ynbTarbl COOCTBEHHBIX HCCIIETOBAHUN WIIH
BBIBOJIBI 110 0O0OOIIIEHUIO MaTepHalia U3 pa3HbIX UCTOYHUKOB, CXEMBbI, rpaduKH, TAOTUIIbI, UIUTIOCTPAIUH.

2. llpopabGoraH ydJalmuMHUCS 3HAYUTENbHBIM 00BEM JHTEpaTypbl i pedepara, 0 dYeM
CBUJIETENBCTBYET CIUCOK JINTEPATYPHI.

3. OdopmiueHue paboThl COOTBETCTBYET HOPMAM:

e TurynbHbINA TUCT

* OrnaBneHue

* OCHOBHOE cOJIep)KaHne

* BLiBoib1

* CIUCOK JTUTEpaTyphl

Ounenka «4»

1. CraBuTcs, eciam coOI0AeHbI Bce TPeOOBAaHUS K OLEHKE «5», HO paboTa BhINOJIHEHa HEOPEKHO,
OCHOBBIBACTCS Ha U3YUYEHUU 2-3 UCTOYHUKOB, 0(hOpPMIIEHUE HE COOTBETCTBYET HOPMaM.

Ouenka «3»
1. CraButcs, ecnmu B paboTe HET Pe3ylbTaTOB COOCTBEHHBIX HMCCIEAOBAHWN WU BBIBOJOB IO
00001IeHNIO MaTepuaia U3 pa3HbIX HUCTOYHUKOB.
OuneHka nMcbMeHHBIX padoT

Ouenka «5»

1. [TomHO pacKpBITO coAepkaHHE MaTepuaia B 00beMe MPOrpaMMbl, YETKO M MPABUILHO JIaHbI
OTpesieNIeHUs] U PaCKPBITO COIepKaHKE MOHATHI, BEPHO UCIIOJIB30BaHbl HAyUHbIE TEPMHUHBI.
2. JlaH cpaBHUTENbHBIN aHATN3 paHee TPUOOPETEHHBIX 3HAHHM.



3. IlokazaHo mMpakTHYECKOE 3HAHUE MaTepHaa.

Ouenka «4»

1. PackpbITO OCHOBHOE CO/IEpKaHUE MaTepHaa.

2. B OCHOBHOM MpaBWJIBLHO JaHbl ONpPEACIICHUS] MOHSATHUN W WCIOIb30BaHbl HAYYHbBIE TEPMUHBI
OnpeelICHUs] TOHATUM HEMOJHbIC, JIONMYIIEHbl HE3HAYUTENbHBIE HAPYIICHUS IOCIEA0BATEIIbHOCTU
W3JIOKEHUsS, HEOONbIINe HETOYHOCTH TPH HCIOJIb30BAHWM HAyYHBIX TEPMHUHOB WJIH B BBIBOJAX U
000011IeHUAX.

Ounenka «3»

1. YcBOeHO OCHOBHOE CcoOJep)KaHuEe MaTepuana, HO U3JO0XKEHO (parMeHTapHO, HE Bcerja
MOCJIeI0BATEIBHO, ONpEeACNICHUS] IOHATUN HE BCEeTJa U HEJOCTaTOYHO YETKHE.

2. JlonymieHbl OMMUOKKA M HETOYHOCTH B MCIIOJIb30BAaHUM HAYYHOH TEPMHHOJIOTUH, ONPEICICHUN

HOHSITHH.

3. B nesioM BBEINOJIHEHO 2/3 00beMa 3a1aHUN.

Ounenka «2»
1. OcHOBHOE cojepaHHe Y4eOHOTO MaTepuaiga He PacKphITO, JOIMYINECHbI IPyOble OMIMOKH B

OIpPECACICHUU HOHHTHﬁ, IIpH paCKPBITHU TCPMUHOJIOTHH.

Onenka «1»
1. Orser He naH.

KanenmapHo-rematnueckoe mianupoBanue B 10 kiiacce
(2 gaca B Hezemno, 68 yaca)

Ne | lara Tema Meoua- pecypcut OcHoBHOE cogepkaHue XapaKTepuCcTHKA OCHOBHBIX |
n/ ¢ | Ypoxa Xumnu. ypoka AeATeJIbHOCTH 00y4aroIn>
no o, JKCIIEPHMEHT,
a |k pacuyéTHbIE
alm 3aAa4n
Tema 1. IIpeamer opranuveckoit xumuu. Teopusi crpoeHns oprannvyeckux coequHenuii A. M. bytiepos
1 IIpeamer | IIpesentanus BBoIHBI HHCTPYKTAXK N0 | Xapakmepuzoeams 0COOEHHOCTH
oprannye | «IIpaBuna Th B TeXHUKe 0€30I1aCHOCTH B COCTaBa M CTPOEHHS OPTaHUYECK]
CKOH KaOuHeTe Ka0uHeTe XUMHUH BEILECTB.
XUMUH. XUMHUN. Opranuyeckue BelecTBa: KnaccugunupoBars X Ha OCHOB
Jlemoncmpayuu. | TpUPOHBIE, HICKYCCTBEHHBIE | MMPOUCXOXKICHUS U ITepepabOTKH.
= [InaBnenwue, Y CUHTETUYECKHE. Apeymenmuposams HECOCTOSATEN
g o0yTJIMBaHUE U OcobeHHOCTH cocTaBa U BUTAJIM3Ma.
2 TOpEHHE CTPOEHHUSI OPraHNYECKUX Onpeoename OTINYUTEIbHBIE
— OpraHMYECKHUX BellecTs. Buranusm u ero 0COOEHHOCTH YTJIEBOJOPO/IOB.
BemecTB. Mogenu | kpax. [lonarue 06
MOJIEKYII YIIIEBOJAOPOAX.
OpraHUYECKUX
COCIMHEHUN
pa3HBIX KJIACCOB.




[Toptpetst A. M.
Bytieposa, 1. 5.
bepuenuyca, @.
Bénepa.

2-3 OcHoBH | lemoncmpayuu. | OCHOBHBIE IIOJIOKEHHUS Dopmynuposams OCHOBHbIE TOJI(
bl€ [TopTpeTst TEOPUH XUMUYECKOTO TEOPUH XMMUYECKOTO CTPOEHUS
nosioxkeH | A. M. bytnepoBa, | ctpoeHus A. M. byrnepoga.
us . @panknanga, | A. M. bytneposa. Paznuuams NOHATUA «BAJIEHTHOC

- TEOPUHU ®. A. Kekyze. BanentHocTh. CTPYKTYpHBIE | «CTETIEHb OKUCIECHUS.
qE XUMHYEC (bopMyIbl — MOJIHBIE U CocTaBisTh MOJIEKYJISIPHBIE U
g KOTO cokpaiénnsie. [Ipocteie CTPYKTYpHBIE (POPMYIIBL.
N CTPOCHUS (opuHapHBIE) U KpaTHbIE Knaccugpuyuposams KOBaJICHTHE
- A. M. (1BOMHBIE U TPOIHBIE) CBSI3U. | CBA3M 110 KPATHOCTH.
Bytnepo B3auMHoe BiMsiHME aTOMOB B
Ba. MOJIEKYJIE.

4-5 N3omepn | JIab. padora Nel | M3omepsl u nsomepus. ObvscHams SIBICHUE U30MEPUH 1
. 1B N3rorosnenue B3aMMHOE BJIMSIHHE aTOMOB B MOJ
S opraHuye | MoJeyeu
S CKOH OPraHUYeCKUX
i XUMHUU U | COETUHEHUH.

2 €€ BUBI.
D@
N
Tema 2. YriieBogopoas! 1 MX NPHPOJHbIe HCTOYHUKH (18 41.)

6-7 Anxansbl. | JIa6. paGoTa Ne2 | AnkaHbl, WK IpeeibHbIE Onpedensimob NPUHAJICKHOCTD B
Crpoenu | O6HapyxeHue YIJIEBOIOPOABI. K Pa3JInYHBIM TUNIAM (TpeeIbHb
e, MPOJYKTOB ["omonornueckuit ps HemnpeeNbHbIM) U KJlaccam
HOMEHKJI | TOPEHHSI CBEUH. QJIKAHOB U €ro o01mas YIJIIEBOIOPOAOB.
aTypa ¢dopmyna. CTpykTypHas Ha3zvieams 1x 110 MEXTyHAPOTH(
[Tosryuen M30MEPHUS YIIIEPOAHOM LIENH. | HOMEHKJIATYpPE, XapaKTepU30BaTE
ue, Panukansl. HomenknaTtypa CTPOCHHE U CBOWCTBA BaXKHEHIIIN
CBOICTBa aJIKaHOB. XMMUYECKUE IIPEICTaBUTENIEH AJIKaHOB.

= , CBOIICTBa aJKaHOB: TOpeHue, | Habaroodampb 1 onucvieams XUMH
§ IIPUMEHE peaxKuuy 3aMeIIeHNs HKCIEPUMEHT C TIOMOIIBIO POJIHO
2 HUE. (ranoreHMpoBaHUE), PeaKIUs | A3bIKA U A3bIKa XUMHH.

< pa3I0KEeHUs METAHA, 0606wamp 3HaHUS U JIeNaTh BbIE
™

peaKIys AeTUIPUPOBAHUS
JTaHa.

Jlemoncmpayuu. I'openne
AIKaHOB (B TOM YHUCJIC U U3
pe3epByapa razoBou
3akuranku). OTHOIIeHHE
AJIKaHOB K pacTBOpaM
nepMaHraHaTa Kajausi u

OpOMHOI1 BOJIE.

3aKOHOMEPHOCTSIX U3MEHEHHSI CB
YTJIEBOJOPOJOB B TOMOJIOTUYECK]
psanax.

Paznuuamo nonaTus «uzomep» u
«TOMOJIOTY.




8 Pemenue | Pemenue 3akpernieHue 3HaHul 1 YMeHnue oyenums CBOU yaeOHBIC
3a/a4 M1 | paCUETHBIX 337a4 | yMEHU. BelonHenune JIOCTH>KEHUS
yIpakHe pPacCUETHBIX YIPaKHEHUH. YMeHue cocmasnsimo II1aH pellle
% HUU 10 POOJIEMBI
= TeMe YMeHHE CaMOCTOSTEIbHO
j «AJkaH OpraHU30BBIBATH YUeOHOE ACHCTI
BI». Ymenue npeobpazosvieams
nH(OpPMaLIMIO U3 OJHOTO BUJA B
JIPYTOM.
9- Ankensl, | /lemoncmpayuu. | HenpenenbHble Ha3zvieame ankeHbl 0 MEXKyHA]
10 crpoenue | [lonyuenue YTJIEBOJOPOABI. AJKEHBI. HOMEHKJIATypE.
, ATUJICHA OtuneH. ['omonornyeckuit Xapaxmepuzoeambs ¢ IOMOILBIO
U30MEpU | peaKLuen psa ankeHoB. CTPYKTypHasi M | pOJHOTO SI3bIKA U SI3bIKA XUMUU
A, JleruipaTalnuu MIPOCTPAHCTBEHHAS CTpOEHHE, CBOMCTBA, CIIOCOOBI
HOMEHKJI | 3TaHOJIa, €ro (reomeTpuyeckas) U30MEpHs. | MOJIYYEHHUS U 001aCTH TPUMEHEH
aTypa TOpEHUe u [IpoMbILIIIEHHOE MTOTYYEHUE | ATHIICHA.
[lonyyen | oTHOLIEHUE AJIKEHOB: KPEKUHT U Habniooams, caMOCTOSATETHHO
= ue, K pacTBOpam JIErUIPUPOBAHUE AIKAHOB. IIPOBOJIUTH U OIUCHIBATh XMMHYE
o CBOMCTBa | IEpMaHraHara JlabopaTopHoe nosryueHue AKCIIEPUMEHT.
2 , Kanmusi 1 OpOMHOM | 3TUIIeHa — peaKuus Yemanasnueams 3aBUCUMOCTb M
" puUMeHe | BOJE. JeTupaTaliy STaHoJIa. TUTIOM CTPOEHHSI YTJIEBOIOPO/IA
HUE. Peakuuu npucoenuHeHus: XUMUYECKHMH CBOMCTBaMH Ha IIf
rupaTanys, JIOTUYECKUX CBS3EM: MPEAECITbHBIL
TUAPOTaJIOr€HUPOBAHKE, peakLuy 3aMelIeHUs1, HEeNpeaelb
rajioreHupoBanue. [IpaBuiio | peakuuu NpucoeTMHEHUS.
MapkoBHukoBa. OkucieHue
ankeHoB. KauecTBeHHbIE
peakl1y Ha HepeeIbHbIE
YTJIEBOJOPO/BI.
11- Ankanue | /lemoncmpayuu. | AnKagueHbl, WU AUEHOBbIE | Haszvieamsb TUEHBI IO MEXKIyHAP
12 HBI. Paznoxxenue YTJIEBOJOPO/BI. HOMEHKJIaType.
Kayuyku | kayuyka npu CornpsiKEHHBIE TUEHBI. Xapaxmepuzoeams ¢ IOMOIIbIO
HarpeBaHuH, byranuen-1,3, uzonpeH. POJIHOTO S3bIKA U SI3bIKA XUMHUU
HUCOBITAHUE Peakuus Jlebenena. Peakiiuu | crpoeHue, cBOKWCTBa, CIIOCOOBI
o MIPOJIYKTOB MIPUCOCTUHEHHS AJIKAJNCHOB. | TTOJIYYeHHS U 00JIaCTH TPUMEHEH
= pa3oKEeHUs Ha Kayuyku: HaTypanbHbIi, Kay4YyKOB.
= HEMPEACIbHOCTh. | CHHTETHYECKHE Habnwoams u onuceieamo xumMu
o Konnexuus (OyTamueHOBBIH, JKCIIEPUMEHT.
«Kayaykuy». M30IPEHOBBIN).
JIa6. paGora Ne3 | Bynkanuszanus kaydyka.
Hccnenosauue Pesnna. D00oHUT.
CBOWCTB
Kay4yKOB.
13- Ankunbl | [lemoncmpayuu. | AUETUIECHOBBIE Ha3zvieams 110 Mex1yHapOIHON
14 [Tomyuenue YTJIEBOJIOPOIbI, MJIH AJIKUHBI. | HOMEHKJIATYPE aJKUHBI.
aleTusIeHa [Tony4yenue u npuMeHeHUE Xapaxmepuzoeams ¢ IOMOIIbIO
peakimei areTuaeHa. XUMHUYECKHe POJTHOTO SI3bIKA U SI3bIKA XUMHUU
o TUAPOIN3a CBOMCTBA alleTUJICHA! CTpOEHHE, CBONCTBA, CIIOCOOBI
% KapOua Kajablvs, | TOPEHHE, PEaKIINN MOJTy4eHUs U 00JIaCTH TPUMEHEH
T €ro ropeHue u MPUCOEITUHEHHUS: aneTuseHa.
=~ OTHOIIICHUE TUAPOTAIIOTCHUPOBAHHE, Habnrwoams u onucvieams xumMu
K pacTBOpam rajoreHupoBaHue, AKCIIEPUMEHT.
MepMaHraHara ruapatamnus (peaxius Paznuaate 0cOOEHHOCTH peaKIiui

Kanusi 1 OpoMHOI
BOJIE.

Kyueposa). Bununxnopun,
MIOJINBUHUJIXJIOPU,.

MMPUCOCAUHCHUSA Yy alICTUJICHA OT
TAKOBBIX Y OTHJICHA.




15- Apensl. | [lemoncmpayuu. | ApoMaTHdecKue Xapakmepuzo06amsb ¢ TOMOUIBIO
16 HccnenoBanue YII€BOJOPOAbI, UJIM aPEHBI. | POJHOTO SI3bIKA U SI3bIKA XUMUU
cBoiicTB O6en3ona | bensoun: ero crpoenue, 0COOEHHOCTH CTPOEHHUSI, CBOMCTB
C TIOMOIIIBIO HEKOTOpbIC (PU3NYECKUEC U obsacTy mpuMeHeHus O0eH307a.
% OBITOBOTO XMMHUYECKHE CBOMCTBA Habnwooams u onucvieame
F pacTBOpHUTENs (ropenue, peakuu JIEMOHCTPALIMOHHBIA XUMHYECKH]
of «CONBBEHT». 3aMELICHUS — AKCIIEPUMEHT.
rajJloreHupoBaHue,
HUTPOBAHUE), MOTYyYCHUE U
pUMEHEHHE. DKCTPaKIH.
17 [Ipuponn | Aemoncmpayuu. | llpuponsslii ra3, ero cocraB. | Xapaxkmepuzoeams ¢ IOMOLIBIO
bIii ra3 Kapra nonesnsix | [IpenmymiecTsa mpupoJHOTrO | pOAHOIO SI3bIKA U SA3bIKA XUMHUH C
uckonaemblx P® | rasza kak Torsusa. OCHOBHBIE HaIIPaBJICHUS UCIIOJIb3
Xumuueckas nepepadboTka U IepepaboTKH MPUPOIHOTO Ta3a
MIPUPOJIHOTO raza: Yemanasnueams 3aBUCUMOCTD M
% KOHBEPCHSL, TUPOJIHU3. 00BEMaMu 10OBIYN TPUPOJTHOTO!
= CuHTes-ra3 u €ro P® u OromxeTom.
; HCII0JIb30BaHUE. Haxooums B3aMOCBSI3b MEXAY
M3Y4aeMbIM MaTepuaioM U Oyay
PO ECCUOHAIBHON JEATEIHHOCT
Cobnro0ams IpaBUiia SKOJIOTHYE
IpPaMOTHOTO TIOBEJICHUS U 0€3011¢
oOpallleHus ¢ IPUPOJIHBIM ra30M
18 Hedbts u | lemoncmpayuu. | llonyrHbiit HeQTsHOM ras, Xapaxmepuzoeamsb cOCTaB U OCH
croco6s! | Komnekuus €ro coCTaB U (PpaKIu — HallpaBJICHUs UCIIOIb30BaHUS U
eé «HedTp 1 ra3oBblii OCH3HUH, [IPOIIaH- nepepadoTKu HEPTH.
nepepad | HedTENPOAYKTH» | OyTaHOBas, CyXoOil ras. Yemanasnueams 3aBUCUMOCTD M
OTKH. , Hedts, €€ coctaB u o6wémamu 100b1YH He(hTH B PD )
% BUJcO(pparMeHThsl | mepepaboTKa U MeperoHka, OIOIKETOM.
X U Claiabl KPEKUHT, pu(OPMUHT. Haxooums B3aMOCBSI3b MEXAY
; «[leperonka Hedrenpoayktsl. OKTaHOBOE | M3y4aeMbIM MaTepUAIOM U Oyay
HeTY. YUCJI0 OCH3MHA. PO ECCUOHAIBHON JEATENHHOCT
Cobnio0ams nipaBUIIa HKOJIOTHYE
IpaMOTHOI'O NTOBE/IEHUS U O€3011¢
oOpaieHus ¢ HerenpoayKTaMu
1 Ha MPOMU3BOJICTBE.
19 Kamenn | emoncmpayuu. | VIckonaemslil yrois: Xapaxmepuzosams POUCXOAKIE!
bl yronb | Komnekuus AHTpaIUT, KAMEHHBIH, OCHOBHBI€ HAIPABJICHUS UCTIOJb?
U €r0 «KameHHbIN Oypsrit. KokcoBanue U TIepepabOTKU KaMEHHOTO YTJIsl.
nepepad | yroiab u kameHHoro yris. KokcoBelt | Yemanasnuseams 3aBUCUMOCTh M
OTKa. MPOJYKTHI €T0 ra3, aMMHauHasi BOJa, 00BbEMamMH 100bIYM KAMEHHOTI'O Y
. nepepadoTKI». KaMEHHOYTOJIbHasl CMOJIa, P® u GromxeTom.
5 Buneodparment | kokc. ['azuduxarms u Haxooums B3anMOCBSI3b MEXKIY
QE( bl U CJIal[IbI KaTaJIUTHYECKOe M3Yy4aeMbIM MaTepuaioM U Oyay
o «Kokcoxumuueck | TMIpUPOBAaHUE KAMEHHOIO npo¢eCCUOHATILHON IEATENIbHOC
- oe YTJIA. Cobnrooams TipaBUiia YKOJIOTHYE
IIPOU3BOJICTBOY. IpaMOTHOTO TIOBEJICHUS U 0€301¢
oOpallleHHsl ¢ KaAMEHHBIM YTJIEM I
IIPOAYKTaMH KOKCOXUMHUYECKOTO
MIPOM3BOJICTBA B OBITY U
ITPOMBIIIJIEHHOCTH.
20- | o IToBTOpE TectupoBanue, perieHue Buvinonnamu TecTl, pelaTh 3aaa
21 2 HUE U 3aJa4 U yIpaxHEHUH 1o yIpaXxHEHUS 110 TEME.
- 0000111eH TemMe IIposooums oyenky COOCTBEHHBI
S ue JIOCTHKEHUI B YCBOCHUH TEMBI.




Koppexmuposams cBOU 3HaHNUA |
COOTBETCTBUU C IJIAHUPYEMBIM
pe3yiabTaToM

22 Pemienue | Pemenue 3akperieHue 3HaHUuU 1 YMeHue oyenums CBOU ydeOHBIC
3aa4 M1 | paCUETHBIX 3aJla4y | yMEHUU. BelnogHeHne JOCTHUKEHUS
. yIpaxKHe YIOpaKHEHUH. YMeHue cocmagnsame NaaH pele
5 HHUM 110 po0IIeMBI
OE( TEMe YMeHHe caMOCTOSATENBHO
— «Henpen opeanu306b16amb yIeOHOE NIEHCT
- €JIbHBIC Ymenue npeobpasogvieams
YTJIEBOJO uH(OPMAIIUIO U3 OJHOTO BUA B
poIB»
23 Kontposbnas padora Ne 1 «Teopusi crpoenus opranundeckux coennnenuii A.M. Byrtieposa
c;} YraeBogopoabi»
a
Kucaopoacoaepxamme oprannyeckue pemecrna (224.)
24- VYpok- Pemenue Pemenune pacueTHbIX 3a1a4 YMenue oyenums cBOU yueOHbIC
27 YIOpPaKHE | paCUETHBIX 33Ja4 | HA YCTaHOBJICHUE JIOCTH>KEHUS
HUE TI0 XUMHYECKON (POPMYITBI YMeHnue cocmasnamyp ILIaH Pellle
pelieHn BEILECTBA [10 MACCOBBIM poOIeMbI
< 10 JIOJISIM 3JIEMEHTOB YMeHne caMoCTOATENBHO
@( pacuéTH Pemenne OpraHU30BBIBATH YUeOHOE JACHCT!
g BIX 3a/1a4 AKCIIEPUMEHTAJIbHBIX 3a/ad. | YMEHUue npeobpaszosvieams
< Ha BBIBOJI uH(pOpPMALIMIO U3 OJHOTO BUJA B
3 MOJIEKYIT
— SPHOIA

dbopmyn

bl

BEILECTB

a.

28- Opnoato | lemoncmpayuu. | ynkunoHanbHas Haszvieams ciupThl 10 MEKTYHA]
29 MHBIE Oxkucnenune TUAPOKCUIIbHAS TPYIIIIA. HOMEHKJIAType.

CIIUPTHL. | CIUpTa B I'omonornueckuii psz Xapaxmepuzoeams ¢ TOMOIIBIO
anpaerun. Jlao. MpeAeNIbHBIX OJJHOATOMHBIX | POJHOTO SI3bIKA U SI3bIKA XUMUHU
padora Ned. criupToB. M3omepus CTpPOEHHE, CBOMCTBA, CIIOCOOBI
CpaBHeHue MOJIOKEHUS MOJTyYeHHUs U 00J1acTH PUMEHEH

= CKOPOCTH (YHKIIMOHATBLHOM TPYIIIHIL. MPEACIIbHBIX OJTHOATOMHBIX CITHU[
3l ucrnapenusi Boasl | BogopoaHas cBsi3b. Knaccugpuyuposams cniupTthl o
e W 3TaHOJA. XUMHYECKUE CBOMCTBA ATOMHOCTH.
" CIIUPTOB. AllbIeTUHAS Habniooams, caMOCTOSATENHHO
3 rpymnma. Peakius MIPOBOJIUTH U OMTUCKHIBATH XHMHYE
= sTepudUKAIIH, CITOKHBIC SKCIIEPUMEHT.

a¢upsl. [Ipumenenne

crupToB. [lelicTBre

METHUJIOBOTO U 3THIIOBOTO

CIIUPTOB Ha OPTaHU3M

YEJI0BEKa.

30 Mpmuoroar | [lemoncmpayuu. | MHOrOaTOMHBIE CIUPTBHI. Knaccuguyuposams cimpthl 10

= OMHBIE KauectBennas OTUIIEHTIMKOIb. [ THIIepUH. | aTOMHOCTH.
% CIIUPTHL. | PEaKIUs Ha [Tonyuyenue u xXumMu4eckue Xapaxkmepuzoeams ¢ TOMOLIBIO
= MHOT'OaTOMHBIE CBOMCTBA MHOT'OATOMHBIX POIHOTO A3bIKA U SI3bIKa XUMHUHU
= CITUPTHI. criupToB. KauecTBeHHas CTpOEHHE, CBOMCTBA, CIIOCOOBI

Jlab. pabora Ne5

pCaKkiysg Ha MHOTOAaTOMHBIC

IMOJIYYCHHA U obmactu IIPUMCHCH




PactBopuMOCTh CUpTHl. AHTU(DPU3HI. MHOTOaTOMHBIX CIIHPTOB.
TJIMIIEPUHA B Hoenmughuyuposames MHOTOATON
BOJIE. CIUPTHI C TOMOIIBIO KAUECTBEHH
peaxiuu.
Habnooams, caMOCTOATENBHO
MPOBOAUTDH U OMHUCHIBATH XUMUYE
AKCIIEPUMEHT.
31- ®enon. | Aemoncmpayuu. | GeHon, ero cTpocHue, Xapaxmepuzoeams € IOMOILBIO
32 PactBopuMocCTh MOJIy4YeHue, CBOMCTBA U POJIHOTO SI3bIKA U A3bIKA XUMHH
¢denona B Boze npuMeHeHne. KauecTBeHHbIE | OCOOCHHOCTH CTPOCHUS M CBOMCT
pu OOBIYHOMN peakuu Ha (PeHoI. ¢deHosa Ha OCHOBE B3aMMHOTO BII
TeMIeparype u B3aumHoe BiIMsIHHE aTOMOB B | aTOMOB B MOJIEKYJIE, & TAKXKE CIIC
. [IPU HarpeBaHUU. | MoJIeKyJie (eHoa. MOJIy4eHUs U 00J1aCTH MPUMEHEH
S KauecTBeHHbIE dbenomna.
GE( peakIuu Ha Habnrooams u onucvieams
N denou. JIEMOHCTPALIMOHHBIA XUMUYECKU!
- HKCIIEPUMEHT.
Cobnro0ams IpaBwIIa IKOJIOTHYEC
IPaMOTHOTO U Oe301acHOro oopa
C TOPIOYHUMHU U TOKCHYHBIMA
BEIIECTBAMH B OBITY M OKPY’KalOl
cpene.
33- Anbperu | [lemoncmpayuu. | Anpaeruasl. @opmansaerus | Xapaxmepuzogams ¢ TOMOIIbIO
34 JBL. KauecTtBeHHnbie U alleTajabAeTus. POJTHOTO SI3bIKA U S3bIKA XUMHHU
peaxkiuu Ha XUMHYECKUE CBOWCTBA 0COOCHHOCTH CBOMCTB (hopMaib]
QJIbJICTUIBI. anbjeruioB. KauecTBeHHbIE | U alleTalIbJETH/1a HA OCHOBE CTPC
pEaKIuu Ha ajabJACTU/IbI. MOJIEKYJI, CIOCOOBI TIOyUeHUs U
. Peakuuu nonmkoHaeHcauuu. | 00JaCTH IPUMEHEHMSL.
5 Kap6onumnpHas rpymnmna. Habniooams, onucvieams u npos
c;)( Kerons! Ha npumepe XUMUYECKUN IKCIIEPUMEHT.
o~ aleToHa. NnentuduuupoBaTh aabIeTUIbI
- MTOMOMUIbIO0 KAYECTBEHHBIX PEaKIIk
Cobnio0ams nipaBUIIa HKOJIOTHYE
IpaMOTHOI0 U 6e301acHoro oopa
C TOPIOYMMU U TOKCUYHBIMU
BEIIECTBAMH B OBITY U OKPYKAFO]
cpele.
35- Kap6ono | lemoncmpayuu. | IlpenenbHble OMHOOCHOBHBIE | Xapaxkmepusoéams C TIOMOILBIO
36 BbIE [TpencraButenu KapOOHOBBIE KUCIIOTHI, UX POJTHOTO SI3bIKA U SA3bIKA XUMHH
KHCJIOTHl | PAa3IMIHBIX TOMOJIOTHUECKUHN psifi, 0COOEHHOCTHU CBOMCTB KapOOHOBI
ux KJIACCOB NpEeJCTaBUTENH, UX KHCJIOT Ha OCHOBE CTPOEHHUS UX
CTpoeHHE | KapOOHOBBIX MOJIy4Y€HUE U IPUMEHEHHE. MOJIEKYII, @ TAKXKE CIIOCOOBI MOy
, KHCTIOT. XUMHYECKUE CBOMCTBA 1 00J1acTU MPUMEHEHUS MypPaBbH
kinaccud | JIad. pa6ora Ne 6 | kKapOOHOBBIX KHCIIOT. YKCYCHOM KHCTIOT.
= uKanus, | XUMHUYECKHE Peaxius srepudukaum. Pasznuuams obiee, ocoOeHHOE U
% HOMEHKJI | CBOMCTBA €AMHUYHOE B CTPOCHHUH M CBOWCT
= aTypa, YKCYCHOM OpPTaHUYECKUX (MYpaBbHUHOU U
= U30MEPU | KUCIIOTHI. YKCYCHOW) M HEOPTAaHUYECKUX KF
s1. Habniooams, onucvieams u npos

XUMHYECKUH IKCTIEPUMEHT.
Cobnrooams IpaBuIla IKOJIOTHYE
rpaMOTHOIO U 6€301acHOro oopa
C TOPIOYUMH ¥ TOKCUYHBIMHU
BEIIIECTBAMH B OBITY U OKPYKAIOI
cpezne.




37 Cnoxusl | lemoncmpayuu. | Peaxuus srepudukanum. Pasznuuams peakym sTepuQukar

e a¢upsl. | Komneknus CnoxHbIe d(DHpHI. 00paTMoii 0OMEHHBIN MTPOIIECC 1

CJIO’KHBIX 3(prpoB KHCIIOTAaMHU U CIIUPTAMHU.
pPacTUTEIHLHOTO Ha ocHoBe peakuuu sTepudukai
Mmacia Jlao. Xapaxkmepuzoeams COCTaB, CBOM(
= padora Ne7 00JacTi MPUMEHEHHUSI CIIOKHBIX
5 Onpenenenue 3¢upoB.
= HENpPeIeIbHOCTH. Habmtoate, onuceIBaTh U MPOBO
= XUMHYECKUN SKCIIEPUMEHT.
Cobnrooams TIpaBUiIa YKOJIOTHYEC
rpaMOTHOTO U Oe30macHoro oopa
C TOPIOYHMMU U TOKCUYHBIMU
BEIIECTBAMH B OBITY U OKPYKAIO]
cpene.

38 Kupsl Jemoncmpayuu. | XXupbl, X cocTaB u Xapaxmepuzoeams 0COOCHHOCTH
Konnekuus TUIPOJIN3 (KUCIOTHBINA U CBOIICTB JKHPOB Ha OCHOBE CTPOE
skupoB. OOpasipl | menoyHon). Mauia. MOJIEKYII, & TaKXkKe Kiraccuukar
TBEPAOTO U ['unpupoBaHue KUPOB KHUPOB TI0 UX COCTaBY U

g XKHJIKOTO MBLIA. IIPOUCXOXKACHUIO U ITPOU3BO/ICTB
% TBEPABIX )KUPOB HA OCHOBE

OE pPacTUTCIbHBIX Macel.

—_

39 VYrneson | [Jemoncmpayuu. | Yrinesonsl. MoHocaxapuisl. | Xapakxmepuzoéams COCTaB yIJIEB

BI. BzaumopeiictBue | I'moko3a kak KnaccudunupoBars X Ha OCHOB

['mroko3a | TIIIOKO3BI € anpaerugocnupt. CopoOuT. CIIOCOOHOCTH K TUJIPOJIU3Y.

: TUAPOKCUIOM MomnouHoKuCI0E U Onucwviéams CBOWCTBA TIIOKO3BI
= [Tonsitue | menu(Il) kak CIIUPTOBOE OpOXKEHHUE. BEIIECTBA C JBOWCTBEHHOH (PYHK
§ 00 anprerunocnupra | orocunres. (ampaerugocnupTa).

) yriaesoga | Jlad. pabora Ne§ Habniooamw, onucvieams u npoé
S X. KavecTBeHHas XUMHUYECKUH HKCIIEPUMEHT.
MoHocax | peakuus Ha Cobnrooams ipaBUla TEXHUKU
apU/IbL. Kpaxmari. 0e30macHOCTH IpU paboTe B KaOl
XUMUHU
40 = Hucaxap Hucaxapunpl. Caxapo3a. Yemanaenueams mexnpeMeTHb
= 1791158 CBSI3U XMMUU U OMOJIOTMH Ha OCH
8 PacKpbITUSI OMOJIOTHYECKOM poJIy
XUMHUYECKUX CBOWCTB BAXKHENIIN
MpEICTaBUTENEH MOHO-, TU- 1
MOJICAaxXapuIOB.
Habnwoams, onucvieams u npos
XUMHUYECKHH HKCIIEPUMEHT.
Cobnrooams TipaBUIa TEXHUKH
6e30macHOCTH IpU paboTe B KaOl
XUMUH.
41 ITomucax | Jla6. padora Ne9 | Ilonucaxapuiabl: Kpaxmail, Yemanasnueames MexnpeIMeTHE
> apuIbl. OGHapyxeHnue EJUTIOJI03A. CBSI3U XMMUU U OMOJIOTUN HA OCH
E Kpaxman | kpaxmana B PacKpBITUSL OMOJIOTUYECKOM POy
o u MPOAYKTax XUMHYECKHX CBOWCTB Ba)KHEUIIIN




OCJII0JIO
3a

NUTaHUA

MPEACTaBUTEIEN MOHO-, TU- U
MO CAaxapHuIOB.

Habniooams, onucvieams u npos
XUMHYECKHH SKCIICPUMEHT.
Cobnrooams IpaBUiia TEXHUKA
0e3omacHOCTH MpHu padboTe B Kaol
XHMUH.

42

21 uen

Pemrenne
3aJ1a4 1o
TeEME
«Kwucnop
0JIcCoIEP
JKarque
BEIECTB
ay.

Penrenue
pacyeTHbBIX 3aj1a4.

3akperieHue 3HaHUuM 1
yMeHuil. Beinonnenue

pacueTHBIX YIPaKHEHUH.

VYMeHue oyenums CBOM yueOHbIE
JOCTHYKEHUS

VYMeHue cocmaeisams TIaH Periie
pOOIIeMBI

VMeHHe CaMOCTOSTEIbHO
0p2anu306b16amMs YI1eOHOE JICUCT
YMeHue npeobpazoevieans
uH(OPMAIIUIO U3 OJHOTO BUA B

43
44

22 Hen

IToBTOpE
HHE U
0000111cH
ue

TectupoBanue, pemieHue
3aJa4 U yNpaXHEHUH 110
TeEME

Buvinonname tecTsl, pelaTh 3aaa
yIpaXHEHUS 110 TEME.
1Ipo6ooums o1IeHKY COOCTBEHHBI
JOCTHXKEHUI B YCBOCHHH TEMBI.
Koppexmuposams cBOU 3HaHUA |
COOTBETCTBUHU C IJIAHUPYEMBIM
pe3yJIbTaTOM

45

23 Hen

KonTpoasnas padora Ne 2 no teme: «Kuciaopoaocoaepxamme opraHnyecKue BemecTBay

A3oTcoaep:xaniue opranudyeckue pemecrna (154.)

46-
47

23-24 uwen

Pemenne
3aJ1ad.

Pemenne

PaCUYCTHBIX 3a1a4.

VYcraHoBneHue Qopmyisl U

CTPOCHUA BCIICCTBA.

YMeHnue oyenums cBOU yueOHbIE
JIOCTH>KEHUS

YMeHMe COCTaBIIATh IJIaH PEIICH
poOIeMbI

YMeHune camocTosSTENbHO
op2anu306v16amyb yUeOHOE JIeHCT
YMmeHue npeobpazosvieams
uH(pOpMaIMIO U3 OJTHOTO BUJA B

JIPYTOH.

48

24 uenens

AMUHEBI

JIab. pabora
Nel0
H3roroBienue
MoOJeJIeH aMHUHOB.

AmMuHoOrpynmna. AMUHBI
npesienbHbIe U
apoMaTHYECKHE.
XHUMHYECKHE CBOMCTBA U
IIPUMEHEHNE AMUHOB.
Komexknust aHuIMHOBEIX
KpacUTeIen.

Xapaxmepuzoeams € IIOMOIIBIO
POOAHOIO SA3bIKA U A3bIKA XUMUU
0COOEHHOCTH CTPOEHUS U CBOUCT
aAMHUHOB, Ha OCHOBE B3aUMHOTO B.
aTOMOB B €r0 MOJIEKYJIE,
Cobnrooams TipaBUiia YKOJIOTHYE
rpaMoOTHOTO U 0e30macHoro oopa
C T'OpPrOYMMHU U TOKCUYHBIMHU
BEILECTBAMH B OBITY U OKPYIKAIOI
cpene




49 AnnnvH | [Jemoncmpayuu. | AnunuH. [lonyuenue Xapaxmepuzoeamu ¢ IOMOIIbIO
[TopTpet H. H. aMHHOB. Peaknusi 3uHUHA. POAHOTO SA3BIKA U SI3bIKA XUMUHU
3uHUHA. OCOOCHHOCTHU CTPOCHHSI U CBOMCT

aHWIMHA, a TAK)Ke CIIOCOOBI MOy
= 1 00J1aCTH MPUMEHEHHUS aHUJIHHA
= Apeymenmupoeams 1yBCTBO TOD,;
:mi 3a JOCTUIKCHHUS OT€YECTBEHHOM
N OpraHNYeCcKON XUMHUHU.

50- Amunok | emoncmpayuu. | AMUHOKHCIOTBI KaK Onucwvieamb CBONCTBA aMUHOKHC

51 uciotel. | CBoWCTBa amdoTepHbie OpraHnueckue | OMpYHKIMOHATBHBIX aM(pOTEepHb
TJIMLUHA. coequHeHus. [ uiuH. COEIMHECHU M.

~ Peakuus nonukonaeHcauuu. | Ycemawnasnueams MEXIPEIMETHb
5 [lenrtuiHas cBs3b. CBSI3U XMMUU U OMOJIOTUN HA OCH
GE PaCKpBITUSI OMOJIOTHYECKOM pOoJIK
o XUMHUYECKUX CBOMCTB aMUHOKHCJ
9

52- benku. Jlemoncmpayuu. | llepBuunas, BropuyHasi, Onucviéams CTPYKTYPBI U CBOUC

53 LlBeTHBIC TPETUYHAS CTPYKTYPbI OEIKOB KaK OHMOIOIMMEPOB.
peakiuu 6enkoB. | 6enkoB. KauecTBeHHbIE Yemanasnueame MexnpeaMeTHb
JIao. padora peaxiuu Ha OeNKu. CBSI3M XUMUU ¥ OMOJIOTUU HA OCH

% Nell. I'mpponus. Jlenarypanusi. PacKpbITUS OMOIOTHUECKOH poJIy
= Henarypanus buonoruueckue pyHKIMN XUMHUYECKUX CBOMCTB OEJIKOB.
: OCJIKOB. OEJIKOB B OpraHu3Me. IIposooums, Habarwdams u onuct
& XUMHYECKUN SKCIIEPUMEHT
&
54- I'enernu [TonsiTHE O reHeTHYECKOU Yemanaenueams B3auMOCBS3b M
55 eckas CBSI3U Ha IpUMEPE COCTaBOM, CTPOEHUEM U CBOMCTB:
CBSI3b B3aUMOTIEPEXO0B MEXKTY MIPEACTaBUTENCH KIacCOB
~ MEXTY KJIaCCaMH YTJIEBOJOPO/IOB, YTJIEBOJOPOAOB, KUCIOPO- U
5 KJlaccaM KHUCJIOPOJI- U a30TCO/IEPKAIINX COSTUHEHUH.
°§ u a30TCOACpKAIINX Onucvléams ¢ TOMOIIBIO POIHOT
x OpraHuy coenuHeHUH. Mimoctpanus | si3bIKa U sI3bIKa XUMUU TEHETHYEC
~ €CKHX T€HETUYECKOM CBSI3M HA CBSI3U MEXY KJIaCCAMH YTJIEBO/I(
o~ COoeIMHE MIpUMEPE OPTaHNIECKUX KHUCJIOPOJI- U @30TCOIePKAIINX
HUM. COEMHEHUH Pa3JInYHbIX COEMHEHU M.
KJIACCOB, COJIEpPKAIINX JIBa
aToma yriepoja.
56 Ipaktu | [IpakTuyeckas | MHCTpyKTax O TEXHUKE IIposooums, HabarwOams u onuct
. yeckass | pabora 1. 0€30MacHOCTH. XUMHYECKUN IKCIIEPUMEHT IS
5 padora Nnentndukanus MOJTBEPKJICHHS CTPOCHUS U CBOJ
GE Ne 1. OPraHWYECKUX COCAMHEHHUH. | Pa3IuYHBIX OPraHUYECKUX COEIN
0 Nnentud a TaKXKe UX UICHTU(PUKAIIUN C
o UKalus MOMOIIIBIO0 KAYECTBEHHBIX PEaKIIk

OpraHuy




CCKUX

coeuHe
HUM.
57- Pemienue | Pemenue 3akperieHue 3HaHUuU 1 YMeHue oyenums CBOU ydeOHBIC
58 3a7a4. pacyeTHbIX 3a1a4. | yMEHM. Brinmonnenue JOCTHKECHUSA
pacueTHBIX YIpaKHEHUH. YMeHue cocmagnameo 1iaH pele
5 poOIeMbI
Of YMeHne caMoCTOATENbHO
N opeanu306b16amb yIeOHOE NIEHCT
Ymenue npeobpasogvieams
uHPOpPMALIUIO U3 OJHOTO BHJIA B
ApYrOH.
59 [TosTope | IloBTOpEHME M TectupoBanue, pemeHue Buvinonnsamu TecThl, pemaTh 3a1a
HUE U o0o01eHue. 3aJa4 U yIpaXHeHUH 1o yIpaXHEHHS 110 TEME.
000011eH TeMe IIpo6odumps ouleHKY cOOCTBEHHBI
ue. JIOCTHKEHUI B YCBOCHUH TEMBI.
5 Koppexmuposams cBOU 3HaHNUA |
g COOTBETCTBUHU C IJIAHUPYEMBIM
e pe3yJIbTaToOM
60 . Kontpoabnas padora Ne3 «A3orconepxamue opraHudeckue coeJHHEeHUsD)
=
o
con
Oprannyeckasi Xumus u 0011ecTBO (94)
61 buotexn | /lemoncmpayuu. | PazButue OMOTEXHOIOTHH. ObvscHAMb, YTO TAKOE OMOTEXH(
0JIOT U Buneodparment | Tpu HanpaBieHus reHHast (WM FeHEeTUYECKas) MHK
Bl U CIIAMIBI 11O OMOTEXHOJIOTUHU: TeHHAs KJIETOYHasi MH)KEeHepusi, OMOJIOTH
OMOTEXHOJOTHH U | (MJIM TeHEeTHYecKast) WH)KEHEpUs, KIOHUPOBAHMUE,
UMMOOMIIM30BaHH | MH)KEHEPHUs; KJIETOUHas UMMOOHIIN30BaHHbIE (DEPMEHTHI.
bIM (pepMeHTaM. UHXeHepus; ouosnoruueckas | Xapakmepuzoeams poib
. UHXeHepus. [ eneTnueckn OMOTEXHOJIOTUHU B PEIICHUN
5 Moii(pULIPOBaHHbBIE MPOJIOBOJIBCTBEHHON TPOOJIEMBI |
cE opranusmsl ('MO) u COXPaHEHMH 3/10pPOBbs YEJIOBEKA.
— TpaHCTE€HHAas MPOAYKLHUS.
« Knonuposanue.
NmMoOunmn3oBaHHbIe
(bepMeHTHI U uX
IIPUMEHEHHE.
62 [Tonumep | Aemoncmpauuu. | Knaccuduxamus noaumepos. | Kraccuguyuposams NOTUMEPHI 1
BI. Komnexnus HckyccTBEHHBIE TOJIMMEPBI: | Pa3IMYHBIM OCHOBAHHUSM.
MOJINMEPOB. LEJUTYJIONI, alleTaTHBII Pa3znuyams uckyccTBEHHBIE MOJTI
= Komnexnus MIENK, BUCKO3a, IIeJUI0(aH. KJaccu(uuupoBaTh UX U
% CUHTETHUYECKUX WJUTIOCTPUPOBATH TPYIIIIBI MOJTUM
= MIOJIUMEPOB U pUMepaMHu.
= U3JIeIUN U3 HUX. Yemanasnueams cBsizu mexny

CBOMCTBaMH MOJIMMEPOB U o0iac
HUX IPUMCHCHHUA.




63 Cunreru | flemoncmpayuu. | CriocoObl oydeHus Pa3znuyams nonumepuzanuio u
YECKUE Komnexuus MOJIMMEPOB: MOJIUMEPHU3ALUS | TTOJUKOHICHCAIIHIO.
MOJIUMEDP | CUHTETUYECKUX Y TIOJTUKOH/ICHCAITH . I1Ipugooums puUMephI STUX CIIOC
BI. MOJIMMEPOB: CHUHTETHYECKUE KayqyKH. MOJIYYSHUS TTOJIUMEPOB.
IJ1aCTMAcC U [TnacTMacchl: MOIUCTUPOIT, Onucviéamb CUHTETUYECKHE Kay'
=
0 BOJIOKOH U Te(IOH, TOTUBUHWIXJIOPH. | IJIACTMACCHI M BOJIOKHA Ha OCHOE
N uznenuii u3 HuX. | CHHTETHYeCKHE BOJIOKHA: CBOIICTBa — MPUMEHEHHE
KalpoH, HalJIOH, KEBJIap,
JIaBCaH.
64 HpakTn | [IpakTnyeckas NHcTpyKTaX MO TEXHUKE Pabota ¢ maboparopHbIM
yeckass | padora 2. 0€3011acCHOCTH. 000pyI0BaHUEM.
padorta PacniosnaBanue mactmacc u | [Ipogooums, Habao0ams 1 ONUCt
= Ne 2 BOJIOKOH. XUMHYECKUAN SKCIIEPUMEHT IS
@]
= «Pacmos UACHTU(DHUKAIUH TJIACTMACC U BO
= HaBaHHUE C TIOMOIIBI0 KAYECTBEHHBIX PEaKI
o
e rmiacTMa
ccu
BOJIOKOH
»
65- [ToBTope | [loBTOpeHue u Pabora co coopHukom 3anay | ['pynmnoBas u uHIAMBHIyalbHAS |
66 HUE U CHCTEMAaTH3alMs | ¥ YIPaXHEHUH 110 XUMUH .
000011IeH | 3HAHU.
o ue Kypca.
=
@]
=
@]
T
on
on
67 Hrorosasi koHTpoOJIbHasI padoTa 4
T
<
™
68 AHann3 KOHTPOJIbHOM pabOoThl MO OPraHUYECKOU XHUMHUH.

35Hen




KanennapHo-rematuueckoe mianupoBanue B 11 kiacce
(2 yaca B Henento, 68 YacoB)

Ne | Tara Tema ypoka Meoua- pecypcwi OcHoBHOe XapakTepuCcTHKA OCHOBHBIY
n/ .y XumMuu. coJiep;KaHue YpPoKa BH/I0B J€ATEILHOCTH
no oy, IKCIIEPUMEHT, o0yuarwuuxcst
a | x pacuyéTHble
a | m 3aja4u
Tema 1. CTpoenne BemectB (23 4)
1 OcHOBHbIE Hemoncmpayuu. | BBoaHbBIN Apeymenmuposamsb CIOKHOE
CBECHMUS O [TopTpetsr HHCTPYKTAXK 110 CTPOCHUE aTOMa KaK CUCTEMBbI,
CTPOCHUHU 3. Pesepdopna, TeXHUKE COCTOSAILEH U3 SI/Ipa U JIEKTPOHE
aroMma. H. bopa. 0€30IIACHOCTH B 000JI0YKH.
BuneodparmeHnTsl | kabuHeTe XUMHH Xapaxkmepuzoeams ypoBHU
% U Claiabl CrpoeHnue aToMma: CTPOEHHUSI BEILIECTBA.
q;",( «bonpmioi SIIPO U DIIEKTPOHHAS Onucwviéams yCTPOUCTBO U pabo’
D aJpOHHBIN o6omnouka. M3otombl. | bosbmioro agpoHHOro Kojutaitie
KoJLIanuiep», XUMUYECKUN
«YpoBHU 3J1eMEHT. bonbioi
CTpOCHUS aJpPOHHBIN
BEILIECTBAY. KoJutaizep. YpoBHH
CTPOCHHSI BEIIECTBA.
2 XapakTepucTuKk DNEKTPOHHOE 00JIaK0, | 3Hamb CyNTHOCTH TTOHITHIA
a COCTOSIHHSI JNEKTPOHHAS «OJIEKTPOHHAs OPOUTATIBY U
AJIEKTPOHOB B opOuTab. «QIIEKTPOHHOE 00J1aK0», (POPMBI
aToMe. DHepreTudyeckue opOuTanei, B3aMMOCBSI3b HOMED:
YPOBHH U MOJIYPOBHU. | YPOBHS U SHEPTHUH JIEKTPOHA
% MakcuMaabHOE YHCIIO
) SIEKTPOHOB Ha
E MOJYPOBHSX U
ypoBHsIX. OCHOBHBIE
npaBuJja 3al0JIHEHUS
3JIEKTPOHAMHU
SHEPTreTUYECKHUX
YpOBHEH
3-4 DIEKTPOHHO- DNEKTPOHHBIE 3Hamb OCHOBHBIE 3aKOHOMEPHOC
rpadguyeckue KOH(UTYpaIu 3ar0JIHEHUS YHEPTeTHUECKUX
bopMyIbI aTOMOB XUMHMUYECKUX | MOJYPOBHEU 3JIEKTPOHAMH.
aTOMOB. 3JIEMEHTOB. Ymemwb cocTaBiATh 3NEKTPOHHBI
= DNEeKTPOHHO- (hopMyIIbI aTOMOB.
% rpaduueckue
= (hopMyIbI aTOMOB
o SIIEMEHTOB.
OneKTpOoHHas
KJIacCU(pUKAIIHS
3JIEMEHTOB. S-, P-, d-,
f- cemeiicTBa.
5 Ilepuonnueckas | Jemoucmpayuu. | PU3M4ECKUN CMBICI Haxooums B3aUMOCBSI3H MEXKIY
= cucrtema Paznuunsie HOMEPOB: 3JIEMEHTA, MOJIO)KEHUEM DJIEMEHTA B
% XUMUYECKHX dbopMBI _ | mepuoza, rpymieL. MEePUOINYECKON CUCTEME
= 3JIEMEHTOB [Tepuoanueckoit | BaseHTHBIE . . MeHnneneeBa u CTpOEHUEM
Bk . 1. CHUCTEMBI 3JEKTPOHBI. €ro aToma.
MenneneeBa | XUMHYECKUX DneKTpOoHHAas Cocmasnsims 3NEKTPOHHBIE U




YUYEHHE O anemeHToB /. . | konurypamus 3JIEKTPOHHO-TpapuIecKue
CTpoeHuH aroma | MeHzeneesa. aTOMOB. (bopMyIEI aTOMOB S-, p- 1 d-
IToptper . W. 3aKOHOMEPHOCTH DJIEMEHTOB.
Menneneesa. N3MECHEHHS CBOMCTB Omnocumb XUMUYECKHE HIEMEH
JIab. pabora Nel | onemMeHTOB B K TOMY WIA HHOMY 3JIEKTPOHHON
MonenupoBanue | mepuojax U rpymnmnax. | CEMEHUCTBY.
IIOCTPOEHUS ONEeKTPOHHBIE
[Tepuoanueckoit ceMelicTBa
CUCTEMBI C XUMHYECKHUX
IIOMOUIBIO JJIEMEHTOB.
KapTOYEK.

6 dunocodckue | Jemoncmpayuu. | Ilpennocsiiku IIpeocmasnsams pa3BUTHE HAy4YH
OCHOBBI IToptpers! . 1. OTKpPBITUSA TEOPHH 110 CIIUPAJIA HA OCHOBE
o0mHoCTH MenneneeBau A. | Ilepuogudeckoro TPEX GOpPMYIUPOBOK
Ilepuonnueckor | M. bytieposa. 3aKOHA U TEOpUU IIepnoanueckoro 3akoHa u
0 3aKOHA U XUMHYECKOIO OCHOBHBIX HalPaBJICHU! Pa3BUT]
Teopuu ctpoenus. Ponb TEOPUU CTPOECHUSI (XUMHUUYECKOTO

= XUMHUYECKOTO JMYHOCTH B HCTOPUU | DJIEKTPOHHOTIO U
o CTPOEHHUS. xumuu. Ponb IPOCTPAHCTBEHHOIO).
2 IIPAKTUKU B Xapaxmepuzoéambs poib IPaKTHU
Bk CTaHOBJICHUH U B CTAHOBJICHUH U Pa3BUTUU
pa3BUTUU XUMHUYECKON TEOPUH.
XUMHUYECKON TEOPUU. | Apeymenmuposams 1yBCTBO
TOPAOCTH 32 JIOCTH)KEHUS
OTEUYECTBEHHON XMMUHU U BKJIa]1
POCCUICKHX YYEHBIX B MUPOBYIO
HayKy.

7 Nounnas Jemoncmpayuu. | KaTnoHsl Kak Xapaxmepuzosams UOHHYIO CBSI

XUMHUYECKas Monenb IPOAYKT KaK CBSI3b MEXJ1y HOHaMH,
CBSI3b M HOHHBIE | KPUCTAJUNIMYECKOW | BOCCTAHOBIICHUS 00pa3yIoUMUCS B pe3yJibTaTe
KPUCTAJUIMYECK | PEIIETKH XJIOpPHUJIA | aTOMOB METAJLIOB. OTJIa4M WUJIU NPUEMA JIEKTPOHOB
ue pelETKY. HaTpusi. OOpa3ibl | AHHOHBI KaK MPOAYKT | aTOMaMM WM IPyIIaMu aTOMOB
% MUHEPAJIOB C OKHCJIEHUS aTOMOB Knaccugpuyuposams nonsl 1o
5 MOHHOMN HeMmeTa/u10B. IOHHas | pa3HBIM OCHOBAHMSM.
i KPUCTAJJIMYECKON | XUMHYECKasl CBSI3b U Ycemanasnueams 3aBUCUMOCTD
PEIIETKOM: VOHHAs MEXly TUIIOM XUMHUYECKOU CBSI3
KaJIbIIUTa, TAJINTA. | KpUCTAJIIMYecKast TUIIOM KPUCTAININYECKON PEIIET
pem€rka. Monsl U (pU3MYECKUMU CBONCTBaMU
MIPOCTHIE U CIIOKHBIE. | BEIIECTB.

8-9 KoBanenTHas Jlemoncmpayuu. | KoBaneHTHas ObvscHams NTHEPTHBIE CBOMCTBA
XUMHUYECKast Monenu HEMoJIIpHas U 0J1IarOpoIHBIX Ta30B
CBSA3b. ATOMHBIE | KPUCTAJUNIMYECKUX | MOJISIPHAS CBS3H. 0COOEHHOCTSIMH CTPOCHMS X
" PEIIETOK «CYXOTo | DJIEKTPOOTPHULIATENBH | aTOMA.

MOJIEKYJISIpHBIE | JbAa» (MU uojaa), | ocTh. KpatHocThb Xapaxmepuzoeamsb KOBaJIEHTHYE
KpUCTANIMYECK | alMa3a, rpaduta | KOBAaJIEHTHOMW CBS3U. CBSI3b KaK CBSI3b, BOSHUKAIOIILYIO
% Y€ PEIIETKH. (unu KBapua). OOMeHHBIN 1 cu€t oOpa3oBaHMs 0OIIKX
5 Monens JIOHOPHO- ANEKTPOHHBIX Map MyTEM
i MOJIIPHOTO aKLIENITOPHBIH MepPEKPHIBAHUS JIEKTPOHHBIX
< 0o0BEMa raza. MEXaHU3MBI opouTasei.
oOpazoBaHwms Knaccuguyuposeamsv KoBaJIeHTHI

KOBAJICHTHBIX CBSI3EH.
[TonsspHOCTH CBS3U U
MOJISIPHOCTD
MOJIEKYJIBI.
MonexynsipHble U

CBSA3U 110 pa3HbIM OCHOBAHUSIM.
Ycmanasnueams 3aBUCUMOCTD
MEXKy TUIIOM XUMUYECKOU CBA3
THTIOM KPUCTAJUIMYECKOU PEHIET
1 GU3NYECKUMHU CBOMCTBAMU




aTOMHBIE BEIIECTB.
KpUCTAJUINYECKHE
pELIETKA.
10 Merannuueckas | Aemoncmpayuu. | Metamindeckue Xapaxmepuzosamo
XUMHUYECKasI Monenu KpUCTAIIINYECKHE METAJJINYECKYIO CBSI3b KaK CBSI3E
CBSI3b. KPUCTANINYECKUX | PEIIETKH. MEXy HOH-aTOMaMH{ B MeTaJlIa;
pemeToK Meramnuueckas CIUIaBax MOCPEACTBOM
METaJUIOB. XMUMUYECKas CBA3b: 0000111€CTBIEHHBIX BaJICHTHBIX
JIab. paGora Ne2 | MOH-aTOMBI U 3JIEKTPOHOB.
MogenupoBaHue | 3JEKTPOHHBIN Ia3. ObvsacHamb eUHYI0 IPUPOTY
= METaJUIMYECKOU ®u3nYecKue CBOMCTBA | XMMUUYECKHUX CBS3EH.
o KPUCTAJNINYECKON | METaJIIOB U UX Ycmanaenueams 3aBUCUMOCTD
2 PEILIETKHU. IIPUMEHEHHE Ha MEX/1y TUIIOM XMMHUYECKOH CBSI3
n OCHOBE ITHX CBOWCTB. | TUIIOM KPHCTAJLIMYECKOH peréT
CrnnaBel y€pHbIE U 1 (PU3UIECKUMHU CBOHCTBAMU
I[BETHBIE. BEILIECTB.
KPUCTAIUIMYECKOMN
PELIETKH.
11 Bonoponnas Hemoncmpayuu. | Bonoponnas Xapaxmepuzosamsb BOLOPOAHYKC
XUMHUYECKas BuneodparMeHTsl | XUMHUYECKas! CBS3b: CBSI3b KaK OCOOBIN THUI XUMUYECT
CBSI3b. U Clai bl MEXMOJICKYJISIPHAs U | CBA3H.
«CTpyKTYpHBI BHYTPUMOJIEKYJIsIpHas | Paznuuams MEXMOIEKYIAPHYIO
Oenkay. . 3HaueHue BHYTPUMOJIEKYIISIPHYIO
JIa6. padora Ne3 | BOJOpOJHOM CBSI3U B | BOJAOPOJHBIE CBSA3H.
Jenarypauus IIPUPOJIE U JKU3HU Ycmanasnueams MeXIIpeIMETHE
= Oenka. YeJloBeKa. CBSI3M € OMOJIOTUE Ha OCHOBE
o pPaccMOTPEHHUs. IPUPObI
T BOJIOPOJIHOM CBA3U H €& POJIH B
© OpraHM3al1H )KUBON MaTepuHu.
12 ITonumepsr. Jemoncmpayuu. | Ilomumepsl, ux Xapaxkmepuzoeams MOIUMEPBI K
Konnexkuun MOJIyYE€HHUE: PEAKIIMN | BBICOKOMOJIEKYIISIPHBIE
«IImactmaccei». HOJIMMEPU3ALUH U COEIUHEHMSL.
= O6pa3ubl MOJINKOHICHCAIINH. Paznuuams peaxkuuu
@ Heoprannueckux | Ilmactmaccel. HOJIMMEPU3ALUH U
2 MOJINMEPOB — Heopranuueckue MOJINKOHICHCAIIUH.
© BELIECTB ATOMHOW | MTOJIUMEPBHI. Ycemanasnuseams enuHCTBO
CTPYKTYpBHI. OpraHMYECKON 1 HEOPTraHUYECKO
XUMHH Ha IpUMeEpe
HEOPraHMYECKUX MOJIMMEPOB.
13 Bonokna. Jemoncmpayuu. | Oco6eHHOCTH Onucvieams BaxXHENUIINE
= Konnexkuun CTPOEHHS BOJIOKOH. MpeICTaBUTENH IJIaCTMACC U
o «BosokHay. Knaccudukanus BOJIOKOH U Ha3bIBaTh OOJIACTH U
2 MOJTUMEPOB MPUMEHEHHUSL.
~

Haubonee mupoko
pacrpocTpaHeHHBIE




MOJTUMEDPBL.
MexnyHapoaHblie
ab0peBUaTYpHI
MapKUPOBKH U3CIIHI
13 TIOJIMMEPOB.
Paznuuune mexmy
MOJIMMEPOM KaK
BEIIECTBOM U
MOJIMMEPHBIM
MaTepHaJIOM Ha €ro
OCHOBE.

14- JucnepcHeie Jlemoncmpayuu. | JlucniepcHbie Xapaxmepuzoeams pa3iInyHbIC
15 CUCTEMBI. O6pa3sis CUCTEMBI: IUCIIEPCHAsI | TUIIbI IUCIEPCHBIX CUCTEM Ha
pa3IMYHBIX ¢bazau OCHOBE arperaTHoro COCTOSHHS
JUCIIEPCHBIX JUCIIEPCUOHHAS TCTIEpCHOM (a3l 1
CUCTEM: cpena. JUCIIEPCUOHHOM Cpebl.
OMYJIbCHH, Knaccudukanus Packpvieams ponb pa3IMUHBIX
CYyCIIEH3HH, JUCIIEPCHBIX CUCTEM | THIIOB JUCIIEPCHBIX CUCTEM B
a’po30JIeH, TeJIe | IO arperaTHOMY YKU3HU TIPUPOJIBI U OOIIECTBA.
U 30J1€M. COCTOSIHHIO U I10 IIposooumy, nabarooams u
Koarynsuus. pa3Mepy 4acTull onucvLI8ams XUMUYECKUN
Cunepesuc. (a3bl. SKCHEPHUMEHT.
JIao. padora Ned. | ['pyboaucniepcHbie
% [Tosryuenune CUCTEMBI: IMYJIbCHUH,
5 AMYJIbCUU CYCII€H3MH, a3PO30JIH.
oﬁ pPacTUTEIBHOTO TorkogucnepcHeie
L Macia. CUCTEMBI: 30JI1 U
[Tosryuenue requ. CuHepesuc u
CYCIIEH3UH KOAryJIsLHus.
«H3BECTKOBOTO
MOJIOKa».
[Tonyuenue
KOJUJIOMIHOTO
pacTtBopa
KypHHOTro 0enka u
UCCIIEJOBaHUE
€ro CBOMCTB ¢
MIOMOUIBIO
JIA36pHOMN YKa3KH.
16- Maccosas unmu Pemenue Pemienue pacueTHbIx | Ymems naxooums MaccoBYIO U
17 0o0beMHasl TOM | pacueTHBIX 3a7a4. | 3a1a4d. MaccoBast ik | OOBEMHYIO JJOJTF0 KOMIIOHEHTOB |
KOMIIOHEHTOB B o0beMHas 10511 CMECH.
CMECH. KOMITOHEHTOB B
CMECH.
S
=
<
o)
18 = MaccoBas nonst | Pemenne Pemenue pacueTHpix | YMETh HaxoOums MacCCOBYIO JIOJ]
°§( BBIXO/a pacueTHBIX 3a7a4. | 3a7a4d. MaccoBas 1051 | IPOAYKTa OT TEOPETUUECKU
2 MPOAYKTa OT BBIXOJIa MMPOJIYKTa OT | BO3MOKHOTO.
(@)}

TCOPCTUUCCKU

TCOPCTUUCCKU




BO3MOJXKHOTIO.

BO3MOXXHOI'O.

19 O0bemHas nonsa | Pemenue Pemenue pacuetHpix | YMETh HaxoOoums 0ObEMHYIO 0]
= BBIXO/a pacueTHbIX 3a7a4. | 3amad. O0bemMHas MPOYKTa OT TEOPETUUECKU
% MPOJIYKTa OT JIOJISL BEIXO/IA BO3MOKHOTO.
= TCOPETHYCCKHU NpOayKTa OT
=2 BO3MOXKHOTO. TEOPETHYCCKHU
BO3MOYHOTO.
20 Pentenue 3amau | Pemnrenue Pemenue pacueTHbIx YMeTb HaxoOums MacCOBYIO JIOJ
= c pacyeTHhIX 3a1a4. | 3a1a4. MaccoBas 10715 | IPUMECEH.
% HCIIOJIb30BaHKEC npuMecei.
T M HOHATUA
=2 «MaccoBast J0JIst
IIPUMECEN».

21 Pemenue 3amau. | Pemenue Pemienue pacuetHbix | YMETh npumersams TEOPETUUECK
. pacyeTHBIX 3a/a4. | 3a/ad. 3HAHUS PU PELICHUU 3a]1a4.
S
5y
=
—

22 O0o061IeHNE U O0o0061IeHNE U CrtpoeHue BelecTBa, | 3Hamb MOHITHS «BEIIECTBOY,
CHCTeMaTU3alus | CACTEMATH3alusd | XUMHYECKasl CBA3b, «XHM. 3JIEMCHTY, «aTOM»,
3HAHUM 110 TEME | 3HAHUH KPUCTAJUIMYECKUE «MOJIEKYJIa,

«CtpoeHue PEIICTKH, TIOJIUMEPHI, | «AJEKTPOOTPHUIIATECIILHOCTHY,
BEIIIECTBAY. WCTHHHbBIC U «BaJICHTHOCTBY, «CTCIICHB
. KOJIJIOUTHBIC OKHCIICHHUS», «BEIICCTBA
5 PacTBOPBI. MOJICKYJISIPHOTO H
GE HEMOJIEKYJIIPHOTO CTPOCHUSY,
— «YTJICPOJHBIN CKEJIET,
- «(pyHKIMOHANBHAS TPYIIIAY,
«U30MEPHS», «TOMOJIOTHS.
ObvsicHsmb 3aBUCHMOCTD CBOMC
BEIIECTB OT UX COCTaBa
CTPOEHHUS; IPUPOAY XUMHUYECKOT
CBSI3H.

23 . KonTpoubsnas padora Nel o reme «CTpoeHHE BELECTB

]
-
Tema 2. Xumnueckue peaxkuuu (19 4)

24 Knaccudukarms Peaknnu 6e3 Knaccugpuyuposamv xumMuueckn
XHUMUYECKHX W3MEHEHHS COCTaBa peaKIuu Mo pa3IuyHbIM
peaKkui. BEIIECTB: OCHOBAHMSIM.

g Peakiuu, QIITOTPOTIH3AINH U
% uaymme 6e3 H30MEpU3aIIUH.

= W3MCHCHUS [TpuanHb

d cocTaBa AJUTOTPOTIHH.

BCIICCTB.




25 Peakmun, JIa6. pa6ora Ne5. | Kiaccudpukanus IIposooumy, Habodams u
UYIIHE C [IpoBenenue pEeaKIuii Mo YUCTy U ONUCLIBAMb XUMUYECKHUI
U3MEHEHUEM peakluii, UIYIHUX | COCTaBYy PEareéHTOB U | HKCIIEPUMEHT.
cocraBa JI0 KOHIIa, 0 poaykToB Peakuyu YMeTh paznuuams peakuuu
BEIIECTB. MpaBUITy COCIMHEHUS, COCIMHEHMUS, PA3JIOKEHUS,

beptome. pa3ioxeHus, 3aMelleHus: 1 oOMeHa.
3aMelIeHus: 1 oOMeHa.
x
S
S
T
S
26 Tepmoxumuueck | Jemoncmpayuu. | Knaccuduxanus Xapaxmepuzosamo TEIIOBOM
Ue peakitu. OK30- 1 peaxiuit mo 3¢ (}HEeKT XUMUYECKIX pPeaKIuil 1

SHIOTEPMHUYECKUE | TEIUIOBOMY 3P (HEKTy. | €ro OCHOBE pa3anudarh dK30- U

= peaxIuu. Tepmoxumuueckue SHAOTEPMUUYECKUE PEAKIIHH.

% TennoBsle ypaBHeHUs peakuuil. | OTpaxarb TEI0BoN 3PPeKT

= SIBIICHUS TIPH XUMHUYECKHUX PEaKINi Ha TTHChMC

= pPacTBOPEHHUH MOMOIIBI0 TEPMOXUMUYECKHUX
CEpPHOM KUCIIOTBI YpaBHEHUH.
1 aMMHUAYHOU IIposooumsb pacy€Tsl HA OCHOBE
CEJIUTPBHIL. TEPMOXHUMHUYECKHUX YPaBHEHHIA.

27- CxkopocTh Jemoncmpayuu. | CKOpocTh Xapakmepuzoeamvb CKOPOCTh

28 XUMHYECKHUX 3aBUCUMOCTh XUMHYECKON peaklMi | XUMUYECKOW peakiuu 1 GpakTopr
peaKIuii. CKOpOCTH U (haKkTophI € 3aBUCUMOCTH CKOPOCTHU

peaxiuu ot 3aBUCHUMOCTH: XUMHUYECKOHN peakinu OT MPHUPO]
MIPUPOJIBI pupoja pearupyromux BeuecTB, ux
BEILECTB. pearupyromumx KOHLIEHTpaluH, TEMIEPATYPBHI,
B3auMogeiicTBrue | BemecTs, IUIOMIAAb UX | TUIOMIAJAN COTPUKOCHOBEHUS
pacTBOPOB CONPUKOCHOBEHUS, BELIECTB.
CEpHOM KUCIIOTHI | TEMIeparypa, IIposooumy, nabarodams u
C pacTBOpaMu KOHLIEHTpauus u OnuUCvLIBAMb XUMUIECKHHA
THoCyNbdaTa HaJTu4Ine SKCTIIEPUMEHT C MIOMOIIIBIO POJTHC
HATpUS KaTajan3aTopa. SI3bIKA U S13bIKA XUMHH.

= Pa3IMYHON Karanus. ®epmentol. | Xapakxmepuzosams KaTanms3aTop

% KOHIEHTpauu U | UHruOuTOopsI. U KaTaJlu3 KaK CIOCOObI

= TEeMIIepaTypHhl. YIPABJICHHUS CKOPOCTHIO

3 Paznoxenue XMMHYECKON PEaKIUU.
nepokcuaa Ycemanasnusams Ha ocHOBE
BOJIOpOJa C MEXIIPEAMETHBIX CBSA3EH C
[IOMOILIBIO onosoruen ooiiee, 0COOEHHOE 1
HEOPraHUYECKHUX eAMHUYHOE JUTsI (PepMEHTOB KaK
KaTaJn3aToOpoB U OMOJIOTHYECKUX KaTaIM3aTOPOB.
MPUPOTHBIX Packpvisams ponb (hepMEHTOB B
00BEKTOB, OpraHU3aINY KU3HU Ha 3eMJIe, &
coJiepxKaIImnx TaK)Ke B MUILIEBOU U MEJTUIIMHCK
Karasiasy. MIPOMBIIIIJIEHHOCTH.
JIab. paGora Ne6.
Pa3znoxenune

MepoKcua




BOJIOPOA C

MIOMOIIbIO
JUOKCH]Ia
Maprasia.

29 O6parumMocTh O6parumbie 1 3Hamb KnaccUpUKAIUIO XUM.
XAMHYECKHUX HeoOpaTuMbIe peakiuii (ooparumbie U
peaxiuii. XUMHUYECKHE PEaKIMU. | HeoOpaTUMBbIe), TOHATHE

- XUMHYECKOe «XHMHMYECKOE PAaBHOBECHUE» U

o paBHOBECHE. YCIIOBUS €T0 CMEILECHUSI.

4

30 XuUMHUECKOe Jemoncmpayuu. | Xumudeckoe Xapaxmepuzoeams COCTOSTHUS
paBHOBECHE U Cwmelenue paBHOBECHE U XUMHUYECKOTO PaBHOBECHUS U
CIOCOOBI €ro paBHOBeEcCHUsI B CIOCOObI €ero CIOCOOBI €r0 CMEIIEHUS.
CMEILEHUS. cucreme Fe** + cmemenns. Oomias [Ipencka3piBaTh HaIIpaBICHUE

3NCS < XapaKTEePUCTHKA CMENICHUS XUMUYECKOTO
Fe(NCS)3 peaKiiy CHHTE3a paBHOBECHS MIPH U3MECHECHUH

5 aMMHaKa M yCJIOBUS yCIIOBUI MPOBEACHUS 00PATHMO]

f) CMEIICHUS XUMHUYECKON PEaKIUU.

— paBHOBECHUS Apeymenmuposams BbIOOD
MIPOU3BOJICTBEHHOTO ONTUMAIBHBIX YCIOBUN
mpolecca BIpaso. POBEJCHUS TEXHOJIOTUYECKOTO

nporecca.

Habarwooams u onucvleams
JEMOHCTPAIIMOHHBIA XUMUYECKH
9KCIIEPUMEHT.

31- I'maponus Memoncmpayuu. | llonsatue «runponusy». | Xapakmepuzosams TUIPOIINA3 Ka

32 CoJIEH. I'unponus conen I'maponus cosneil. 00MEHHOE B3aUMOJEICTBUE

paznuyHoro tumna. | ['maponus BEILIECTB C BOJIOM.
Buneodparments! | HeoOpaTHUMBbII 1 3anucvieamsv ypaBHEHUS pEaKLH
U Claiasl oOparumsbiii. Tpu TUAPOIIN3a PA3IUYHBIX COJIEH.
«buonoruyeckas | ciyyas THAPOIHM3a Paznuuams Tuiponu3 Mo KaTUOH
posib TUApPONU3ay. | coneit. Ponb Y aHHOHY.

% JIa6. padora Ne7 | ruaponusa B oomene | IIpedckaszvieams PEAKLUIO Cpe]

= UcnbiTanue BemiecTB. Ponb BOJHBIX PACTBOPOB COJIEM,

= WHIUKaTOpaMu TUAPOIIN3a B 00pa30BaHHBIX CUIBHBIM

= CpeJlbl paCTBOPOB | SHEPTreTUUYECKOM OCHOBaHHUEM M cl1ab0i KHUCIOTOI]

colelt pa3Nnu4YHbIX | OOMEHe. C1a0bIM OCHOBAHHUEM U CHIIbHOM
THUIIOB. Paznuunbie nmytu KHCJIOTOH.

POTEKaHUs

TUPOJIN3a COJIEH B

3aBUCUMOCTH OT UX

cocTaBa.

33 ['unponus B [TpesenTanus lMunponus Packpuvieams ponb 06paTuMoro
OpraHUYEeCKOn «'maponus B OpraHUYECKUX TUAPOIN3a OPTAaHUYECKUX

. XUMHH. OpPraHUYeCcCKOu BEIIECTB. COEIMHEHNI KaK OCHOBEI OOMEH:

5 XUMUN». buonoruueckas ponb | BEHMIECTB B )KUBBIX OpPraHU3MaXx ¥

GE TUJPOJIN3A B oOparumoro runaponuza AT ka

=~ OpraHHU3ME YEIOBEKA. | OCHOBBI DHEPTETUUYECKOTO OOMEE

Peaknnu ruaponusa B

IPOMBIIIJIICHHOCTH.

’KHMBBIX OpraHu3Max.
IIposooumy, nabarooams u
OnuUCHl8ambs XUMUYECKUI




SKCHEPUMEHT C MOMOIIBIO POJTHC
SI3BbIKA U I3bIKA XUMHUHU. 3HATh TH
TUIPOJIN3a OPraHUIECKUX
COCTUHEHUN.

34- OxucnurensHo- | Jemoncmpayuu. | OKACIUTEIBHO- Xapakmepuz06amb OKUCIUTEIb
36 BoccraHoButens | IIpocreiimue BOCCTAHOBUTENIbHBIE | BOCCTAHOBUTEIbHBIC PEAKIIUH Ka
HBIC pPEaKIUH. OKHCITUTEIHHO- peakiyn. CTerneHp IPOIIECCHI C K3MEHEHUEM CTETICH
BOCCTAHOBUTEIIbH | OKUCIJICHUS. OKHCJICHHS JIEMEHTOB BEILIECTB,
bIC PEAKIINU: OxuciuTens u YYaCTBYIOIIMX B PEaKIUH.
B3aUMOJICHCTBUE | BOCCTAHOBUTEIb. Cocmasnams ypaBaenust OBP ¢
UHKA ¢ COsTHOM | OKHCcIeHne u HIOMOIIBIO0 METO/1a AIIEKTPOHHOT
| KHUCJIOTOH U BOCCTaHOBJICHHE. Oananca.
% Kenesa ¢ DNEeKTPOHHBIN IIposooumy, nabarooams u
= cynbhaTom Oarnasc. OnuUcvLI8amb XUMUIECKHHA
zf meau(1I). AKCTIIEPUMEHT C IIOMOIIBIO POJTHC
S JIab. pabora Ne8 SI3bIKa U A3bIKA XUMUHU.
BzaumoneiictBue
pacTBopa
cynbdara
meau(Il) c
KEIE30M U
THIPOKCUIOM
HaTpHsl.
37- DIEeKTpoIn3 Jlemoncmpayuu. | D1EKTpOIU3 Xapakmepu306amu SINEKTPOIH3 |
38 pacIuiaBoB U Monens pacTBOPOB U OKHCITUTEIIHbHO-
pacTBOpOB. AIIEKTPOIIH3EPA. pacriaBoB BOCCTaHOBUTEINILHBIN MIPOIIECC.
[Mpaktuyeckoe | Mogens AJIEKTPOJIUTOB. Ilpedckasvieamsb KaToOIHBIC U
pUMEHEHHE AIIEKTPOJIU3HOM [IpakTryeckoe AHOHBIE MTPOIECCHI U OTPAXKATh
AJIEKTPOJIH3a. BaHHBI JIJIs PUMEHECHUE Ha MMUChME JUIS PACIUIABOB H
% MOJTyYCHUS JJIEKTPOIH3A. BOJIHBIX PACTBOPOB JIEKTPOIIUTC
= ITIOMUHUS. l"anpBaHOIUIACTHKA. Packpvieamsb ipakTHYECKOE
= OG6pa3siib lanbBanocTerus. 3HAYEHHE DJIEKTPOJIN3A.
2 NPOMBIIUICHHBIX | PaduHupoBanue.
W3ICIUH,
U3TOTOBIIEHHBIX
Ha OCHOBE
rajJbBaHOIUTACTHK
uu
rajlbBaHOCTETUH.
39 IMpakrnyeckas | Pemenue WuctpykTax mo ITnanuposamn, npoeooumu
padora Ne 1. DKCIIEPUMEHTAJIbH | TEXHUKE HaO100amb U ONUCLIBAMb
4] Pemenune BIX 33/1a4 110 TeMe | 0€301acHOCTH. XUMHAYECKHIA YKCTIEPUMEHT C
% SKCIIEpUMEHTaN | «XUMHYecKast Pemenue COOJIOZICHUEM TMPABUJI TEXHUKHU
= BHBIX 32/1a4 [I0 | pEaKIUs». HKCIEPUMEHTAIBHBIX | 0€30IacCHOCTH.
S TeMe 3aja4 1o TemMe
«XuMHYeCcKast «XUMHYECKHE
pEaKIusD». peaKIum.
40- [ToBTOpEHME N [ToBTOpEHME N TectupoBanue, Buvinonnsamu TecThl, pemarh 3a/1a
41 ~ 00001eHNe 00001eHNe pelieHue 3aaad u U yIpaKHEHHUS 0 TeMe.
g U3Y4EeHHOTO yIpaKHEHHH 110 TeMe. | [Ipoeooumsb OTICHKY COOCTBEHHb
= MaTepuana. JOCTH)KEHUH B YCBOCHUU TEMBI.
8’ Koppexmuposame cBOY 3HAHUS

COOTBETCTBHUH C TUIAHUPYEMbIM
PE3YJIBTATOM.




42

KonTpoubHasi padora Ne 2 «XumMuveckue peakium).

S
T
—
N
Tema 3. BemiecTBa M ux cBoiicrpa (17 1)
43 Mertamisl. emoncmpayuu. | O6ume puznyeckue Ob60Owamsb 3HAHWS U ENATh
= Komnnexuus CBOICTBa METaJJIOB. BBIBO/JIbI O 3aKOHOMEPHOCTSX
% METaJIOB. Knaccudpukanus MOJIOKEHUS U U3MEHEHUN CBOMC!
= METAJIJIOB B TEXHUKE M | METAJVIOB B MIEPUOIax U rPyIas
& XUMMUHU. [Iepnonnueckoil CUCTEMBI.
44 XUMHYECKUE Jlemoncmpayuu. | O6uue xumudeckue | Xapaxmepuzosams oouue
CBOMCTBA B3auMozeiicTBue | CBOMCTBA METAJUIOB. XUMUYECKHE CBOWCTBA METAJLIOE
METaJlJIOB. KOHIEHTPUPOBAaH | YCJIOBUA KaK BOCCTaHOBHTEJIEH Ha OCHOBE
= HOM a30THOM B3aMMOJICHCTBUS CTPOCHHS UX aTOMOB U MOJIO0XKEH
% KHCJIOTHI C METaJIJIOB C METAJIJIOB B 3JIEKTPOXUMHUECKON
= Mezblo. Benbllka | pacTBOpamMu KUCIIOT U | PSLy HaIlPSKEHHUS.
& TEPMUTHOHN COJIEH. Habnwoams u onucvisams
cmecu. [loptper | Mertamnorepmusi. XUMHYECKHUI SKCIIEPUMEHT C
H. H. bekerosa. IIOMOILBIO POJHOTO SI3bIKA U 3Bl
XUMHH
45- Hemeramibl. Jlemoncmpauuu. | Hemetanisl Kak Xapaxkmepuzosamwv o01IHE
46 biaroponnsie Komnexnus OKHCJIUTEIIH. XUMHUYECKHE CBOWCTBA HEMETAILI]
rasbl. HEMETAIIJIOB. Hemeranmnbl, kak KaK OKHCIUTENEeH u
Benbimka BOCCTAaHOBUTENM. Py | BOCCTAHOBUTENIEH HA OCHOBE
4EPHOTO MOPOXa. | AMEKTPOOTPHUIATEIHLHO | CTPOCHHS UX aTOMOB H MOJIOKEH
= BeITecHeHne ctu. neptHbIe nim HEMETAJIOB B PNy
% raJloreHOB U3 UX | OJIarOpPOJIHBIC Ta3bl. ANEKTPOOTPHUIIATETLHOCTH.
= pPacTBOPOB Habnwooams u onucvieams
Q JPYTUMH XUMHUYECKHUH SKCIIEPUMEHT C
rajoreHaMu. HOMOUIbIO POAHOIO S3bIKA U SI3bI
XUMUH.
47- Kucnotsl Jlemoncmpayuu. | Kucinorsl ¢ TOUKn Xapaxmepuzoéams OpraHUUYECKY
48 Heoprannueckue | Komnexmus 3peHusi aTOMHO- 1 HEOPraHUYECKUE KUCIIOTHI B
" OPraHMYECKUX U | MOJIEKYJISIPHOTO CBETE TEOPHUH IIIEKTPOITUTHYECKC
OpraHMYEeCKU.€ | HEOpraHu4eckux | yueHus. Kuciotsl ¢ JUCCOLIMAIIMU U TPOTOHHOM
KHCJIOT. TOYKH 3PEHUS TEOPUH | TEOPHH.
Jlad. paGora Ne9 | 2JIeKTpOIUTUYECKON Knaccugpuyuposamwv opranudect
Hccnenosanue JUCCOLUALINH. Y HEOPTaHWYECKUE KUCIIOTHI 10
g KOHLEeHTpupoBaH | KucioTsl ¢ Touku Pa3IMYHBIM OCHOBAHMSIM.
% HBIX PacTBOPOB 3peHusl IPOTOHHON Pasnuuams ob1ee, 0cobeHHOE U
= COJISTHOU U teopun. OOmne €IMHUYHOE B CBOMCTBAX a30THOL
N YKCYCHOM KHCIIOT | XUMUYECKHUE CBOMCTBA | KOHLEHTPUPOBAHHON CEPHOU U
KareJabHbIM KHCIIOT. MYpaBbUHOM KUCIIOT.
MmetonoM npu ux | Kiaccuduxarms IIposooumu, Habarwoams u
pa3baBiIeHUN KHCJIOT. OnucvLIBamMb XUMUYECKUN
BOJIOH. 9KCIIEPUMEHT C TIOMOIIBIO POJIHC

A3bIKA U A3bIKa XMMHUH.




49- OcHoBaHus Jlemoncmpayuu. | OCHOBaHUS C TOYKU Xapaxmepuzoeamsv
50 Heoprannueckue | Komnexmus 3peHusi aTOMHO- HEOpraHMYeCKHe OCHOBAHUS B
u nienoyue u MOJICKYJISIPHOTO CBETE TEOPHUH DIIEKTPOITUTUIECKC
OpraHHYecKHUe. | aMHUHOB. yueHusi. OCHOBAaHUSA C | AUCCOIHAIINH.
B3aumoneiictBue | Touku 3peHHs Teopuu | Paziuyame ob1iee, 0COOCHHOE 1
napoB ANEKTPOIUTUYECKOM €IMHUYHOE B CBOMCTBAX
KOHIIEHTPUPOBAH | JUCCOIUAIUH. THIPOKCHUIOB U OECKHCIOPO THBL
HBIX PaCTBOPOB OcHoBaHHUSI C TOYKH OCHOBaHUH.
. COJISTHOM KUCIIOTBI | 3pE€HUsS IPOTOHHOMN Xapaxmepuzoeams UX B CBETE
5 U amMmmHaka («1bpiM | Teopun. Odmue IPOTOHHOM TEOPUHU.
c;} 0e3 OorHs»). XUMHYECKHE CBOMCTBA | [Iposodums, Habniodams u
e [Tonyuyenue OCHOBaHUH. OnuUCHIBaMb XUMUUECKUI
aMMuaKa u Knaccudpukanus 9KCIIEPUMEHT C TIOMOIIIBIO POJTHC
U3YYEHUE ero OCHOBaHUH. SI3bIKA U A3BIKA XUMHH.
CBOMCTB.
JIa0. padora
Nel0 IMonyuenue
HEPaCTBOPUMOTI'O
THJIPOKCHJIA U €TO
B3aMMOJICIICTBHE
C KHCIJIOTOM.
51- AmMdoTtepnbie Jlemoncmpayuu. | AmbotepHsie okcuabl | Xapaxkmepuzosams OpraHUYECKE
52 COCITMHEHUS [Tomryuenue Y TUJIPOKCH/IBI. ¥ HeopraHndeckue aMm(poTepHbIe
HeopraHnuyeckue | aMmpoTepHoro [Tonyuenue u COEIMHEHHS KaK BEIECTBa C
51 TUJIPOKCUIA U CBOICTBa JBOVCTBCHHOHN ()yHKITHEH
OpraHHYecKHe. | U3y4YEHHE ero aM(pOTEepHBIX KHUCJIOTHO-OCHOBHBIX CBOMCTB.
CBOIICTB. HEOPraHUYECKUX Apeymenmupoeams CBOMCTBA
JIa6. padora COEIMHEHMUII. AMHUHOKHCIIOT KaK aM(pOTEpHBIX
= Nell. [Tomydyenne | AMHUHOKHCIOTHI — OPraHUYEeCKUX COCTUHEHUH.
% am(pOoTepHOTro am(poTepHBbIC Packpvieams Ha ocHOBe
= THJIPOKCHU/IA TIPH | OPTaHUYECKHE MEKIPEAMETHBIX CBSI3EH C
S HEJO0CTaTKe U COCTUHEHMUSI. OHOJI0THEl POJIb AMUHOKHCIIOT B
n30bITke ménoun. | [lenTuas u OpTaHHU3aINH KU3HU.
NEeNTHIHAS CBA3b.
53- Conu. Jemoncmpayuu. | Knaccupukanus Xapaxmepuzoeams conu
o4 [Toryuenue coneil. XKéctkocTh OpPraHMYECKUX U HEOPTraHUYECKH
JKECTKOM BOJBI U | BOJBI U CLIOCOOBI €€ KHUCJIOT B CBETE TEOPUHU
ycTpaHeHHe €€ ycTpanenus. [lepexoa | aeKTpOTUTHIECKON AUCCOIIHALI]
HKECTKOCTH. kapOoHara B Knaccuguyuposame conu no
Jlao. paGora THAPOKApOOHAT U pa3IUYHBIM OCHOBAHHUSIM.
. Nel2 Yerpanenue | oOpatHo. O61mue Paznuuams obmiee, ocobeHHOE 1
S XKECTKOCTH BOJIBI. | XUMHYECKHE CBOMCTBA | CIMHUYHOE B CBOMCTBAX CPETHU:
c;)( CoJIei. KHUCJIBIX COJIEH.
0 Onucwviéamsb ECTKOCTb BOJBI U

Coco0bI €€ yCTpaHeHusl.
IIposooumy, nabarooams u
ONUCLIBAMb XUMUYCCKHI
IKCIIEPUMEHT C TIOMOIIIBIO POJTHC
SI3BIKA U SI3BIKA XUMUH.




55 I'enernyeckas JIad. paGora I'enernueckas cBs3b | 3Hamb BaKHEUIINE CBOMCTBA
CBSI3b MEXKIY Nel3 B FEHETUYECKHUX PAAX | U3YUYECHHBIX KJIACCOB.
pa3IMYHbIMU ['enetrnyeckas HEOPraHUYEeCKOi U
KJ1acCaMH CBSI3b MEXKIY OpPraHUYECKON XUMUHU.
HEOPraHUYECKU | Pa3IUYHBIMU Enuncreo mupa
X" KJIACCaMH. BEIIECTB.
OpraHUYECKUX
= BEIIECTB.
@]
S
et
&
56 IpakTnueckasn | [Ipaktuyeckas Pemenue Inanuposams, nposooumo,
padora Ne 2. pabora 2 IKCIIEPUMEHTAIBHBIX | HAOII00amsb U ONUCHIBAMb
= Pemenue 3a/1a4 1o Teme: XUMHYECKHUI IKCIIEPUMEHT C
% AKCIIEPUMEHTAN «BemecrtBa u ux cOOII0ICHUEM TPaBUJI TEXHUKHU
= BHBIX 3aJ1a4 10 CBOICTBa» 0€30MacHOCTH
& TeMe
«BemntecTBa 1 ux
CBOMCTBA»
57- [ToBTOpEHUE U [ToBTOpEHUE U TectupoBanue, Boinonnsms TECTHI, peliaTh 3312
58 00o0mieHne 00o0mieHne peleHue 3aaad u ¥ YIPaXKHEHUS 110 TEME.
% TEMBI. ylpakHeHHH 1o Teme. | [Ipoeooumsb OLIEHKY COOCTBEHHb
X JOCTUKEHUH B YCBOGHUU TEMBI.
; Koppexmupoeams cBOU 3HaAHUS
N COOTBETCTBUH C IJIAHUPYEMBIM
pE3yJIBTAaTOM.
59 o KonTposbnasi pabora Ne 3 «BemecTBa u HX CBOMCTBAY.
=
S
on
Tema 4. Xumus 1 coBpeMeHHoe 00mecTBo (84)
60- XuMunyeckas Jemoncmpayuu. | 1Ipon3BoacTso Xapaxmepuzoeams XUMHUYECKYK
61 TEXHOJIOTHS. Mopenb KOJIOHHBI | aMMHaKa M METaHOJIA. | TEXHOJIOTHIO KaK
CHUHTE3a aMMHaKa | XUMHUYECKUE MIPOU3BOJIUTENBHYIO CHITY
Monenb MIPOLIECCHI, JIeXkKAIUe B | 0OIIecTBa.
g MPOMBIIIJIEHHONW | OCHOBE MPOU3BOJICTBA | Onucviéams XUMUYECKUE
% YCTaHOBKHU aMMHaKa ¥ METaHOJIA. | MPOLIECCHI, JIEKAIUE B OCHOBE
= MOJTyYEHUs XapakTepucTuKa 3TUX | MPOU3BOACTBA aMMHUaKa 1
;. CepHOM KUCIOTHI. | mporueccoB. O6mue METaHOJIa, C TOMOLIBIO POAHOIO
S Hay4HbBIC IPUHIUIIBI | SI3BIKA U S3bIKA XHMUH.

XUMHUYECKOTO
MPOU3BOCTBA.
XuMHYeCKre
pEeaKInH, JICKAINUE B

Ycmanasnusams ananorum Mex,
JIBYMsI IPOU3BO/ICTBAMH.
Dopmynuposams 00IINE HAYUHE
TIPUHITUATIB] XUMHYECKOTO




OCHOBE TIOJTyYeHUS
CEpHOM KHUCIOTHI, ,
YyryHa, CTally,
amoMuHus YepHbie u
IBETHBIC METAJLIBI.
[TonsiTue o criaBax.
[IpuponaHsli ra3 u
He(dTh, mepepaboTka
HepTH, HEPTEXUMUSI.
OO01Ke NPUHIKIIBI 1

IIPOU3BO/ICTBA.

9KOJIOTUYECKUE
pOOIEMBI

XUMHAYECKOTO

IPOU3BOJICTBA.

62 Xumus B Jlemoncmpayuu. | OCHOBHbIE 3namv u paznuuams OCHOBHBIE
CEJIbCKOM O6pa3ubl MUHEpaJIbHbIE MUHEpaIbHbIE (A30THEHIE,
XO35ICTBE U MUHEPATIBHBIX (a3oTHBIE, ¢bochopHbie, KanuiHbIC)

OBITY. yI0OpEeHUIA. dbocdopubIe, yIoOpeHwusI.
OG6pa3siib KaJIMAHBIC) U Xapaxmepuzosams odnIme
MOIOIINX U OpraHHYecKue MPUHIIUIIBI U SKOJIOTHYECKHE
YHUCTSIINX yIoOpeHus U uxX poOIEeMBbI XUMHYECKOTO
CPEJICTB. CBOIICTBa. POU3BOJICTBA.
O6pa3ubl XuMmuyeckue 3nams npaBuia 0e3onacHou
OpraHNYeCKHUX CPEICTBA 3aIIUThHI paboThI CO CpelIcTBaMU OBITOBOY
= pacTBOpPHUTEIIEH. pacteHuil. beITOBBIE XHAMWH.
5 O06pa3isl MOBEPXHOCTHO-
c;)( OBITOBBIX aKTUBHBIC
— a’pO30JIeH. COETUHEHMUSI.
“ Jlao. padora Moro1ye 1 YUCTSIIIE
Nel4 BEILIECTBA.
.O3nakomiienue ¢ | Opranuueckue
oOpa3amu pacTBOPUTENH.
MHHEPAIBHBIX beITOBBIE a3p030H.
ynoOpeHuit.
PactBopuMocTh
Kapouaa u
JIBOMHOTO
cynepdocdara B
BOJIE.

63 XuMunyeckas Hemoncmpayuu. | MapxupoBka Apeymenmuposamsp
IPaMOTHOCTh BuneodparMeHTsI | yITakOBOYHBIX HEOO0XOMMOCTh XUMUIECKOM
KaK KOMIIOHEHT | M CIalJIbl O MaTepHajoB, IPaMOTHOCTH KaK KOMITOHEHTa
oOuieit CTEIEHN JJIEKTPOHUKHU U OOLIEKYJIBTYPHON KOMIIETEHTHO
KYJBTYpPbI HKOJIOTUYECKOM OBITOBOM TEXHUKH, YeJI0BEKa.

YeNoBeKa. YHCTOTHI TOBapa. | KOJOTHYHOTO TOBApa, | ¥Ymems momydaTb HEOOXOIUMYIQ

. JIa6. pabora MPOAYKTOB MUTaHUA, | MH()OPMAIIMIO C MAPKUPOBOK Ha
5 Nel§ 3TUKETOK MO YXOJy 34 | YITAKOBKAaX Pa3JIMYHBIX
GE N3yuenne OJICKTIOM. MIPOMBIIIICHHBIX U
o~ MapKHPOBOK MPOJOBOJILCTBEHHBIX TOBAPOB.
“ pa3IMYHBIX BUJIOB

MIPOMBITIITICHHBIX

u

MIPO/IOBOJILCTBEHH

bIX TOBApOB.




64- [ToBTOpEHue n TectupoBanue, Bvinonnams TecThl, pemaTh 3a/a
65 | B o0o0mieHne peleHue 3aaad u U YIpaXHEHHUs IO TEMe.
Q o
= Kypca. YIpaXXHEHUH 10 TeMe. | [Iposodumsb OLIEHKY COOCTBEHHb
= ITonsenenue JOCTH>KEHUM B YCBOCHHUH TEMBI.
on
o UTOTOB Koppexmuposams cBOM 3HaHHS
& y4eOHOro roaa. COOTBETCTBUH C TUIAHUPYEMbIM
PE3YNIBTaTOM.
66 o HroroBasi koHTpo.IbHasi padoTa 4.
&)
I
on
on
67 Amnanms Koppexmuposams cBOM 3HaHHS
:( KOHTPOJILHOM COOTBETCTBHUH C TUIAHUPYEMBIM
2 paboTHI. PE3YIBTaTOM.
<
con
68 PeszepBHoe
3 BpeMsI.




