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1. OkT0pbeKkuit



Pabouas mporpamma mo xumuu mias 10-11 kjmaccoB cocraBieHa Ha OCHOBE paboueit
nporpammbl kK JmmHEH  YMK O.C. T'abpuensina (0a30BbIii  ypOBEHB), COOTBETCTBYET
denepalbHOMY TOCYJAapPCTBEHHOMY 0Opa3oBaTelbHOMY CTaHAApTy W lIpuMepHON OCHOBHOM
o0pa3oBaTesbHON IPOrpaMMe.

IlnanupyeMble pe3yJibTaThl OCBOECHHS Y4eOHOI0 mpeaMeTa « XMMHSD)
Ha 0a30BOM ypOBHE cpeqHero o0uero oopa3oBaHus

JleaTenbHOCTh yYUTENs B O0OYy4EeHIH XHMHHU B CPEHEH IIIKOJIE J0JDKHA OBITH HAallpaBlieHa Ha

JOCTIKEHHE 00YJarOIUMUCS CIEAYIOIIUX JIUYHOCHIHBIX Pe3YT1bman o6:

1) B I[ICHHOCTHO-OPHUCHTAIMOHHOW cdepe — oco3Hanue POCCUHUCKOW TpakIaHCKOU
UACHTUYHOCTH, MTATPHOTH3MA, YyBCTBA TOPIOCTHU 32 POCCUHCKYIO XUMUYECKYIO HAYKY;

2) B TPYIOBO# cdepe — comosHocmbs K 0CO3HAHHOMY BBIOOPY JalIbHEHIIeH 00pa3oBaTeIbHOM
TPAaEeKTOPUH HITH TPYAOBOU JEATEITBHOCTH;

3) B Mo3HaBaTENIbHON (KOTHUTHBHOMW, HHTEIUIEKTYalIbHON) chepe — ymenue yHpaBisTh CBOCH
MO3HABATEIBHON NEATENLHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb K OOpa30BaHHUIO, B TOM
qrciae caMoOOpa30BaHMIO, HA TPOTSHKEHHM BCEH JKM3HM; CO3HATENBHOE OTHOIICHHE K
HETIPEPHIBHOMY  OOpa30OBaHUI0 KaK YCIOBUIO  YCHEIIHOW MpO(ecCHOHATBHOU W
OOIIECCTBEHHOM JACATEILHOCTH,

4) B cepe cOepekeHHs 3I0POBbSI — HpuHsmue W peanuzayus TSHHOCTEH 3J0pOBOTO U
Oe3omacHoro o0pas3a JKW3HHW, Henpusmue BPEIHBIX TPUBBIUEK (KypeHHS, YIIOTPEOICHUS
QJIKOTOJISI ¥ HAPKOTHKOB) Ha OCHOBE 3HAHWH O TOKCHYECKOM M HAPKOTHYECKOM JIEHCTBHH
BEIIIECTB;

Memanpeomemuvimu pe3yromamamu OCBOCHUS BBITYCKHUKAMU CpEIHEH IIKOJIBI Kypca

XUMUU SBISIFOTCA:

1) ucnonvzosanue yMEHW W HAaBBIKOB Pa3IMYHBIX BHUJOB I03HABATEIbHOH NEATEIBHOCTH,
npumeneHue OCHOBHBIX METOJOB IMO3HAHUA (CUCTEMHO-MH(GOPMALMOHHBIA  aHAIM3
HaOJI0/IeHUEe, U3MEPEHNE, POBEJICHUE IKCIIEPUMEHTA, MOJEIMPOBAHNE, UCCIIEN0BATENbCKAs
JEATeNbHOCTb) AJIS U3Yy4EeHUS Pa3IMUYHbIX CTOPOH OKpPY’Karollel AeHCTBUTEIbHOCTH;

2) 6nadenue OCHOBHBIMH MHTEIUICKTYaIbHBIMH OnepalusiMu ((popMyIHpOBKa FHIIOTE3, aHAU3
U CHHTE3, CpPaBHEHHE M CHUCTeMaTH3alus, OOOOLIEHHME W KOHKPETH3allus, BBISBJICHUE
IIPUYMHHO-CIIEICTBEHHBIX CBSI3€H U ITOUCK aHAJIOTOB);

3) no3nanue 0OBEKTOB OKPYKAIOLIETO MUPA OT OOLIET0 Yepe3 0COOCHHOE K eAMHUYHOMY;

4) ymenue BBIIBUraTh UACH U ONPEICIATH CPEACTBA, HEOOXOAUMBIE ISl UX PeaTH3allUH;

5) ymenue onpenensTh LEIH U 33]a491 JCITSIbHOCTH, BEIOMPATh CPEICTBA peau3allii HeId U
IPUMEHSATh UX Ha IPAKTHUKE;

6) wucnonv3oeanue pasTUYHBIX WCTOYHUKOB JUISl TIOJIyYCHHS XUMHYECKOW HH(OpMALUH,
[IOHMMaHHUE 3aBUCUMOCTU coJiepkaHusd U (opMbl mpejacTaBieHUss MHGOpMaUM OT Leiel
KOMMYHUKAIIMM U aJipecaTta;

7) ymenue TPOAYKTUBHO OOLIATBCS M B3aUMOJCHUCTBOBATH B MPOLECCE COBMECTHOU
NEATeNbHOCTH, YYUTHIBaTh MO3MLIMU JPYIrUX YYaCTHUKOB JEATENBHOCTH, 3(PQPEKTUBHO
paspemiatb KOH(QJIUKTHI;

8) 2omoenocms 1 cIOCOOHOCTD K CAMOCTOSITENIBHOM HH(POPMAIIHOHHO-

MO3HABATEIbHON JEATEIbHOCTH, BKIIOYAs YMEHUE OPHUEHTHPOBATHCA B Pa3IMYHbBIX
UCTOYHMKAX UH(OPMAIIUH, KPUTUYECKH OLICHUBATh U
UHTEPIPETUPOBATh HH(POPMALINIO, MTOTYYAEMYIO U3 PA3JINYHBIX HCTOYHUKOB;

9) ymenue wWCTIONB30BATh CPEACTBA MHPOPMANMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJIOTHIl
(nanee — MKT) B pemieHnu KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX 33714 C
coOmoieHueM  TpeOOBaHUI ~ SPrOHOMHMKHM,  TEXHHUKH  O€30MacHOCTH,  THTHEHBI,
pecypcocOepexeHns, IPaBOBBIX U 3THYECKUX HOPM, HOPM MH(POPMALIMOHHON 6€3011aCHOCTH;

10) 6naodenue S3HIKOBHIMH CPEICTBAMHU, B TOM YHCIIE U SI3BIKOM XUMHH — YMEHHE SICHO,
JIOTUYHO W TOYHO H3JIaraTh CBOIO TOYKY 3pPEHMS, HCIOJb30BaTh aJICKBAaTHBIE S3BIKOBBIC



CpeACTBa, B TOM YHUCIIC M CUMBOJIbHBIE (XUMUYECKHUE 3HAKU, POPMYJIBI U YPABHEHUS).
Ilpeomemnvimu pesynomamamu W3y4eHUs XUMUU Ha 0a30BOM ypOBHE Ha YpOBHE
cpeanero oOmiero o0pa3oBaHus SBIISIOTCS: B IIO3HABATENBHOU cdepe

3HaHue (NOHUMAaHUe) NU3YYCHHBIX MOHATUI, 3aKOHOB U TEOPHIA;

2. ymeHue ONKCHIBATH JEMOHCTPALMOHHBIC U CAMOCTOSTEIIFHO MPOBEAEHHbIE IKCTIEPUMEHTHI,
HCIOJIBb3YS /711 3TOI0 €CTECTBEHHBIN (PYCCKHIM, POJHOMN) A3bIK U A3bIK XUMHH;

3. ymenue xinaccupUIMPOBATH XUMUIECKHE DIIEMEHTHI, IPOCTHIE U CJI0KHBIE BEIECTBA, B TOM
YHCJIe U OPraHUYECKUE COCMHEHNS, XUMUUYECKUE PEAKIIMU 110 Pa3HBIM OCHOBAHUSM;

4. ymenue XapaKTepuU30BaTh W3YYECHHbIE KIACChl HEOPraHMYECKMX U OPraHM4eCKHUX
COCIMHEHUH, XUMHUUECKHE PEAKITUH;

5. 20moeHocmb IPOBOIUTH XUMUYECKUI SKCIIEPUMEHT, HA0JII01aTh 32 €r0
MIPOTEKAHHUEM, (uKCcHpOBaTh pe3yabTaThl CAMOCTOSATEIBHOTO U
JEMOHCTPUPYEMOIO SKCIIEPUMEHTA U I€TIaTh BHIBOJIBI;

6. ymenue GOpMYyIMPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATh CBOWMCTBA
HEU3YYEHHBIX BEUIECTB M0 aHAJIOTUU CO CBOMCTBAMU M3yUYEHHBIX;

7.  nouck UICTOYHHKOB XMMUYECKOW MH(OpMaLMHU, ToTydyeHHe He00X0AuMol nH(popMalnu, eé
aHaJIn3, U3TOTOBJIEHNE XMMUYECKOT0 HH(OPMALIMOHHOTO IPOAYKTA U €r0 IMpe3eHTalus;

8. 61adenue 00s3aTENBHBIMHA CIIPABOYHBIMH ~Marepuanamu: [lepuomudeckoil cucteMoi
XUMHYECKUX JJIEMEHTOB J1. n. Mennemeena, TaOIHUIIEN pacTBOPUMOCTH,
AIEKTPOXUMHUYECKUM PSAOM HANpPSHKEHUH METauioB, PSAOM 3JEKTPOOTPULATENIBHOCTH —
JUIS XapaKTePUCTUKU CTPOEHHUS, COCTaBa U CBOMCTB aTOMOB XMMHUYECKUX 3jieMeHTOB [—IV
MEePHOJIOB U 00pPa30BAaHHBIX MU MPOCTHIX U CJIOKHBIX BELIECTB;

9. ycmawnosnenue 3aBUCUMOCTH CBOWCTB M TIPUMEHEHHUS BaXHEUIIMX OPTaHUYECKHUX

COEIMHEHUI OT UX XMMHUYECKOTO CTPOEHUS, B TOM YHUCIIE U OO0YCIOBIEHHBIX XapaKTepOM 3TOrO

CTpoeHUs (MpeAeIbHBIM WIH HEMpeIeIbHbIM) H HaTMUUueM (QYyHKIIMOHAIbHBIX TPYIIIL;

10. mooeruposarue MONEKya HEOPTAHUUECKUX U OPTaHUICCKUX BEIIECTB;

11. nonumanue XUMHYECKON KApTHHBI MHpa KaK HEOTHEMJIEMOW YacTH IIEJIOCTHOM HAyIHOU

KapTHUHBI MUDA;

l. B IIEHHOCTHO-OPHEHTALIMOHHOW cdepe — aHanu3z U oyenka TOCIEACTBUN s
OKpyXarmiei cpenpl OBITOBOM ¥ MPOU3BOJCTBEHHON JEATEIBHOCTH YENOBEKa,
CBSI3aHHOM C MPOU3BOJICTBOM M NEPEPa0OTKON XUMUYECKUX MTPOTYKTOB;

1. B TPYHOBOH cdepe — npogedeHue XUMUYECKOTO SKCIEPUMEHTA; passumiue HaBBIKOB
y4eOHOM, IIPOEKTHO-HCCIIEI0BATEIBCKOM U TBOPUYECKOH JEATENHOCTH MpU

BBITIOJIHEHUH UHIUBUTyaIbHOTO MPOEKTA [0 XUMUHU;

1. B chepe 370poBOTr0 00pasza KU3HU — coO0deHue TIpaBul 0€301MacHOro oOpaIieHus ¢
BEII[ECTBAMU, MaTepualaMy; OKa3aHHE MEPBOI MOMOIIU MPH OTPABICHUSX, OXKOTax H
TpaBMax, MOJYYCHHBIX B pPE3yNIbTaTe HApPYIICHUS MPAaBHJI TEXHUKU OE30MACHOCTH IMPHU
paboTe ¢ BelecTBaMu U 1aOOpaTOPHBIM 000PYIOBAHUEM.

=



Coaepikanue NporpaMmsl

Conepxanue kypca. 10 kiacc. ba3oBblii ypoBeHb

Teopus crpoenuss opranudeckux coequHenuit JI. M. byrieposa. IIpeamer opranu4eckou
xumMmMu. Opeanuueckue eewjecmeda: HPUPOOHblE,  UCKYCCMBEHHblE U CUHMemuyecKue.
Ocobennocmu cocmasa u cmpoenus opeanHuyeckux geujecms. Bumanusm u e2o kpax. I[lonamue 0o
Y21e8000p00ax.

OcHOBHBIE 110/102KEHUs] TEOPUU XMMHUYeCKOro crpoenus: byrieposa.

Banentnocts. CtpykrypHbie (OpMYIIbl — TMOJHBIE U coKpamiéHubie. [IpocTeie (oauHapHbIC) U
KpaTHble (ABOWHBIE U TpoiiHbIE) cBsi3u. M3omepbl u n3omepus. B3zaumHoe BiMsHME aTOMOB B
MOJIEKYJIE.

Jemoncmpayuu. IlnaBnenue, oOyriMBaHME W TOPEHHE OpraHUYECKUX BellecTB. Monaenu
(mapocrepkHeBble W OOBEMHBIE) MOJIEKYJI OPraHMYEeCKHMX COEAMHEHHWH pa3HbIX KJIacCOB.
Onpenenenre 3JIEMEHTHOTO COCTaBa OPraHUYECKUX COETMHEHUH.

Jlabopamopnusie onvimol. VI3roTOBICHUE MOJIEIIEN OPraHUYECKUX COEAUHEHUI.

YrieBoaopoabl U MX NPUPOAHBbIE HCTOYHUKHU

IIpeneabHbie yriaesogopoabl. Ankanbl. OmnpeneneHue. ['OMOIOrH4eckuil psjl aJkaHOB U €ro
obmas ¢opmyna. CTpykTypHas wuszomepus yriaepoaHoi uenu. Pamgukansl. HomenknaTypa
alKaHOB. XMMHUYECKHE CBOMCTBA aJIKaHOB: TOPEHUE, PEaKLUU 3aMellleHus (TaJloreHUpOBaHUe),
peakuys pas3ioKEeHNs METaHA, PEaKIHsl IeTUAPUPOBAHNUS dTaHa.

HenpeneabHble yrieBoaopoabl. AykeHbl. JtuiieH. OnpeneneHue. ['OMOJOrHYecKAil psi
ankeHoB. Homenknarypa. CTpykTypHas W HpOCTpPaHCTBEHHas (reoMeTpuyecKasi) H30Mepusl.
[IpombInieHHOE TOJyYeHHE aKeHOB: KPEKHWHI M JIerHJIpHpoBaHHe ajkaHOB. JlaGopartopHoe
MOJYyYeHUE OTUJIEHA — peakluss Jeruapartaldd JTaHoja. Peakuuu NpPUCOEIMHEHHUS:
ruAparanysi, THUIPOTraJOr€HUpPOBaHUE,  TaJOTEHHpOBaHWE, mnoaumepusauuu.  IIpaBuio
MapkoBHukoBa. OkxuciieHHMe  aJkeHOB. KadecTBeHHBIE peakuuu Ha  HEnpeAesibHbIE
YTJIEBOJIOPO/IBI.

Anxaauennl. Kayuyku. Onpenenenue. Homenknarypa. Conpsbk€HHble aueHbl. byranuen-
1,3,u30mipen. Peaknus JleGeneBa. Peakuum MIPUCOCTMHEHUST  alKaaueHoB. Kaydyku:
HaTypaJIbHbIM, cHUHTeTHYeckue (OyTaJMeHOBBbIN, W30NMPEHOBHIN). Bynkanuzanmus Kaydyka.
Pe3una. D0oHMUT.

Aaxunbl. Onpenenenune. Homenknarypa. [lojiydueHue u npuMeHeHue aneTuieHa. XUMUYECKUe
CBOMCTBA alIETUJIEHA: TOPEHUE, PEAKLIUU TPUCOECAUHEHUS: TUAPOTaJIOTeHUPOBAHUE,
raJioreHupoBanue, rujparanus (peakuust Kydueposa). Bunuinxmopu, moTMBHHUIXIOPUL.
Apensl. Onpenenenue. beHszon: ero crpoenue, HeKOTopbie GU3NYECKHE U XUMUYECKHE CBONCTBA
(ropeHue, peakiuu 3aMelleHns — raJoreHUPOBaHKUEe, HUTPOBAHKE), TOJTYUYCHHUE U IPUMEHEHHE.
DKCTpaKIus.

Hpuponnbiii ra3. CoctaB npuponHoro rasa. Ero naxoxnaenuwe B mpupoze. lIpenmymiecta
MPUPOJHOTO Tra3a KakK TOIUIMBa. XHMHUECKas IepepadoTKa MPUPOTHOrO rasza: KOHBEpCHS,
nupoin3. CUHTE3-Tra3 U €ro UCHOJb30BaHUE.

Hedg1b u cnocodbl eé mepepadorku. IlomyTHbiil HedTsAHON ra3, ero coctaB U (pakiuum —
ra3oBblii O€H3MH, NpomaH-OyTaHoBas, cyxod ra3. Hedtp, e€ cocraB u mnepepaboTka —
NeperoHka, KpekuHr, pudopmunr. Hegrenpoaykrsl. OkTaHOBOE 4KCII0; OCH3UH.

Kamennblii yrojb u ero nepepadorka. MckonaeMblil yroyib: aHTpalUT, KaMEHHbIH, Oypblil.
KokcoBanne kameHHOro yriis. KokcoBblii ra3, aMmMuauHas BOAA, KAMEHHOYTOJIbHAS CMOJIa, KOKC.
lasudukanus 1 KaTaTUTUYECKOE THAPUPOBAHNE KAMEHHOTO YTJIsl.

Jemoncmpayuu. I'openue MeTaHa, sTaHa, aneTwieHa. OTHOLIEHUE METaHa, ITUIIEHA, alleTUIICHA
u OeH30J1a K pacTBOpaM IlepMaHraHara Kanus u OpomHo#t Boze. Ilonmyuenue sTuneHa peakuuei
JeTUpaTalliy 3TaHOJIA M alleTUJICHA TUPOIN30M KapOuaa kanblus. PaznokeHue kaydyka mnpu
HarpeBaHUU, UCTIBITAHUE TPOAYKTOB PA3T0KECHHS HAa HEMPEAeTbHOCTh, Koyuiekuuu «HepTth u
He(TenpoaykTh», «KaMeHHBI# yroab W TPOAYKTHI ero mepepaboTku», «Kaydaykmy.
Jlabopamopnuvie onvimpl. OOHapyKeHHE NMPOIYKTOB TopeHus cBeud. MccinenoBaHue cBOMCTB
Kay4yKOB.



Kucaopon- um asorcogepskamue opraHuveckue coequHeHuss OIHOATOMHBIE CIIMPTHI.
Onpenenenne. @yHKIMOHANbHAS THAPOKCUIIbHAS Tpymmna. ['oMosiornueckuil psija MnpeaeabHbIX
OJIHOATOMHBIX CIIUPTOB. M30Mepus nonokeHus GyHKIUMOHAIBHOH rpymmbl. Bogopoanas cBs3b.
XUMUYECKUEe CBOMCTBAa CrUpTOB. AJbjaerunHas rpynmna. Peakums stepudukanuu, CIIOKHBIC
s¢upsel. [Ipumenenune cnuptoB. JleHiCTBHE METHJIOBOTO M ATUJIOBOTO CIMPTOB HAa OPraHU3M
YEJI0BEKA.

Mmuoroatomuble cnuptbl. Ornpenenenue. OtuineHriukonb. [unepun. Ilonyuenue wu
XMMHMUYECKHE CBOMCTBA MHOTOATOMHBIX cnupToB. KauecTBeHHas peakuuss Ha MHOrOaTOMHBIE
cnupThl. AHTU(DPU3.

®enoj. CtpoeHue, MoyiydeHrue, CBOWCTBA U NMpuMeHeHue (eHona. KayecTBeHHbIE peakiuy Ha
¢denon. BzanMHoe BiHsiHEE aTOMOB B MOJIEKYIe (heHOIA.

Aasbaeruapl. Omnpenenenue. @Popmanbaeruj U aneTaibAerua. XHUMHUYECKHe CBOHCTBa
anprernyioB. KauecTBeHHble peakuu Ha aupJerujpl. Peakuuy  MOJUMKOHAEHCAILUU.
Kap6onunbsHas rpynna. Ketonsl Ha nmpumepe aneToHa.

KapGonoBbie kuciaorbl. IIpenejsbHble OJHOOCHOBHBbIE KapOOHOBBIE  KHCIOTBHI, UX
romosiornueckuit pan. [lonyuenue n npumeHnenue. XuMHUUECKUe CBOMCTBa KapOOHOBBIX KHUCIOT.
Peakuust arepuduxanmm.

Caoxubie 3¢upsbl. Kupsbl. Peakuus srepudukanuu. Croxuasie 3¢pupbl. Kupbl, uX coctaB u
ruposiu3 (KUCIOTHBIM U IienouHoi). Mewa. 'uapupoBaHue >KUpOB. YTJIeBOAbI. YTIIEBOJBI.
Momnocaxapuapl. [roko3a kak ampaerupocnupr. CopOut. MOJOYHOKHCIOE M CIHUPTOBOE
opoxenue. Dorocunres. ucaxapuasl. Caxaposa. [lonmmcaxapuapl: Kpaxman, MeJToa03a.
AMuHBI. AMUHOTpyNIIa. AMUHBI IpeieTbHbIE U apoMaTtndyeckrne. AHWINH. [losryueHne amMmuHOB.
Peakuus 3unnHa. XuMHU4eCcKue CBOMCTBA U MPUMEHEHUE AMUHOB.

AMMHOKHCI0TBI. Beakn. AMUHOKHCIOTBI Kak aM@OTEpHblE OPraHUYECKHE COEAMHEHMS.
I'munuu. Peakuust nonukonaeHcanuu. Ilentuanas cBs3b. I[lepBuuHas, BTOpUYHAs, TPETUYHAS
CTpyKTypsl OenkoB. KadecTBeHHble peakiuu Ha Oenku. [wmaposmms. Jlenarypamws.
buonornyeckue ¢yHkuuum OenkoB B opraHusme. emoncmpayuu. OKHUCIEHHE CIMPTA B
anpaerus. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CIIUPTHL. PacTBOpuUMOCTh (peHosla B Boze
npu OOBIYHON Temmeparype W THpu HarpeBaHuu. KadecTBeHHbIE peaklMM Ha (EHOI.
KadecTBeHHBIE peakuuu Ha anbleruipl. BzaumopeiicTBue rimroko3sl ¢ ruapokcugom meau(Il)
Kak anpjerngocnupra. KauecrBenHas peakius Ha kpaxMai. L[BeTHbIe peakiuu OenKoB.
Jlabopamopuwvie onvimbi. CpaBHEHHE CKOPOCTH MCIApEHHUs BOABI M dTaHOJa. PacTBOpMMOCTh
[JIALEPUHA B BOJE. XUMHUYECKHE CBOMCTBA YKCYCHOM KHMCIOTHI. OnpenencHue HeNnpeaeabHOCTU
PaCTUTEIBHOIO MacJa.

Ilpakmuueckasa padoma. Vinentudukanusi OpraHMueCKuX COCAMHCHUH.

Opranuyeckasi XumMusi 1 001IECTBO

Bbuorexnosiorusi. Ilepuoasl e€ paszputus. Tpu HampaBieHUs OMOTEXHOJOTMM: IeHHas (WU
TeHEeTUYEeCKasl) MH)KEHEepus; KJIeTOUHasi MHKEHepus; Ouosoruyeckas MHXeHepus. I eHeTuuecku
Moau¢uimpoBanusle opranusMbl  (I'MO) wu  TpancrenHas mnponaykuus. KioHupoBaHue.
HMmmoOuin3oBaHHbIe (PEPMEHTHI U UX IPUMEHEHHE.

IMoaumepsl. Kiaccuduxanus nonumepoB. VIckyccTBeHHbIE TOJUMEPBIL: LEJUTYJI0OUT, alleTaTHbIN
HIENK, BUCKO3a, IIeJUI0(paH.

Cunrernyeckne mnoauMepbl. CrocoObl TMOMYy4YEHHs MOJMMEPOB: TOJUMEpU3ALUS U
noysmKoHaeHcanus.  CuHTeTHdyeckue  Kaydykd. [lmacTMaccsl:  MOJMCTHPOJ, — Te]IIoH,
MOJIMBUHUIXJI0pUA. CUHTETUYECKUE BOJIOKHA: KallpOH, HalJIOH, KEBJIAp, JIABCAH.
Hemoncmpayuu. Komiekuuu IUIacTMAacC, CHHTETHMYECKHX BOJIOKOH W M3AEIUN W3 HUX.
PaznoxeHue mepokcuaa BOJOPOJA C MOMOLIbIO KaTajladbl MPUPOAHBIX 00bekToB. Kosutekuus
cuHTeTHYecKuX Moromux cpeacts (CMC), comepxamux SH3UMBI. McnbiTaHHE cpelibl pacTBOpa
CMC nHauKaTopamu.

Jlabopamopnwie onvimol. 3HAaKOMCTBO C 00pa3aMy IJIACTMACC, BOJIOKOH U Kay4yKOB.
Ilpakmuueckasn paboma. PacriozHaBaHUE IIACTMACC U BOJIOKOH.



Coaepikanue kypca. 11 kinacc. ba3oBblii ypoBeHb
Crpoenne BemectB. OCHOBHBIe CBeleHMsI O cTpoeHMH atoma. CTpoeHue aroma: sSApo U
aNIeKTpoHHast oOosnouka. M3otompl. XuMHUYecKUl >7eMEHT. BobInoil aapoHHBIM Kosuaiaep.
YPpOBHM CTPOECHUS BEILIECTBA.
Ilepuonnueckas cucrema xumuuyeckux djemMeHToB JI. M. MennesieeBa B cBeTe Y4eHHs O
crpoeHur aroMa. DU3NYECKUI CMBICI HOMEpOB: JJIEMEHTa, NEpHoJa, I'pynnsl. BaeHTHbIE
AJNIEKTPOHBL. DJEKTPOHHAs KOH(UTypalus aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBONCTB
AJIEMEHTOB B IIEPUOJAX U IpyMnax. JINEKTPOHHBIE CEMEICTBA XUMUYECKUX JIEMEHTOB.
dunocopckne ocHOBbl 00mHOCTH I[lepuoguyeckoro 3aKoHa W TeOPUM XUMHYECKOTO
crpoenus. Ilpennoceuiku OTKpbITHA Ilepuoanyeckoro 3akoHa M TEOPUM XUMHUYECKOTO
cTpoeHus. Poiab JMYHOCTH B UCTOPUM XUMHH. POJIb NpPAaKTHUKKM B CTAaHOBICHUM U Pa3BUTUHU
XUMHUYECKON TEOPUHU.
HNonnas xuMnueckasi CBsi3b M1 MOHHbIE KPUCTAUINYecKHe pemléTku. KaTHoHbBI Kak IpoayKT
BOCCTaHOBJIEHUS! aTOMOB METAJUIOB. AHMOHBI KaK MPOAYKT OKHCIIEHHS aTOMOB HEMETAJLIOB.
HNoHHas xumuyeckas CBsi3b U HOHHAs KPUCTAIIINYECKAs pelETKa. IOHBI ITPOCTHIE U CIIOXKHBIE.
KoBajieHTHasi XuMH4ecKkasi cBsi3b. ATOMHbBIE U MOJIEKY/ISIPHbIE KPUCTAJIMYECKHE PeIIéTKH.
KoBanentHass HemosispHass ¥ TOJSApHas CBS3M. OJIEKTPOOTpULIATENBHOCTh. KpaTHOCTh
KOBaJIeHTHOM cBs3U. OOMEHHbII U JOHOPHO-aKUENTOPHBIH MEXaHU3Mbl 00pa30BaHUS
KOBAJICHTHBIX CBsA3eU.II0IpHOCTD CBA3M M MOJSAPHOCTh MOJEKYIIBI. MOJIEKYIsIpHBIE U aTOMHBIE

KPUCTAJUIMYECKUE PELIETKU.

Mertauinyeckasi CBsi3b. MeTaNIMUECKUE KPUCTAUIMYECKHE PemETKH. MeTammnyeckas
XUMUYECKasl CBS3b. MOH-aTOMBI W JJIEKTPOHHBIM Ta3. DU3WUYECKHe CBOWCTBA METAIJIOB U UX
MIPUMEHEHHE Ha OCHOBE 3THX CBOMCTB. CriaBbl YEPHBIE U I[BETHHIE.

Boxoponnas xumuyeckasi c¢Bsi3b. BomopoaHas XMMHYECKas CBSA3b: MEXMOJIEKYISIpHAS H
BHYTPHUMOJIEKYJISIpHAs. 3HAYEHHUE BOJIOPOJHOM CBSI3HM B IPUPOJE U KU3HH YETIOBEKA.
HHonumepsl. [loaumepsl, UX MNOTy4YEHUE: PEAKLHMM IOJIUMEPU3ALMA U IMOJIMKOHACHCALNU.
[Tnactmaccel. Bonokna. Heoprannueckue noamMepsl

JucnepcHble cucteMbl. JlucnepcHble CUCTEMbI: AucIiepcHas (aza M JUCHEPCHOHHAs Cpena.
Knaccudukanus nucnepcHbIX CUCTEM MO arperaTHOMY COCTOSIHMIO U 10 pa3Mepy YacTHll ¢a3bl.
I'pyOoaucriepcHble CUCTEMBI: AMYIbCHH, CYCIEH3HH, a’p030Jiu. TOHKOIUCIEPCHBIE CUCTEMBI:
30J U renu. CHUHEpe3HC U KoaryJssiuus.

Jlemoncmpayuu. Paznmuunsie dopmbl [lepuoanueckoit cucteMbl XuMudeckux siemeHtoB 1. U.
MenneneeBa. Mojenb KpUCTaLIMYECKOW peméTku xinopuaa HaTpus. OOpaslbl MUHEPAJIOB C
MOHHOM KPUCTAJUIMYECKON PEMIETKOM: KajJbLUTa, TAJINTA, MOJAEIN KPUCTAUIMYECKUX PEHIETOK
«cyxoro Jpaa» (MiId hoja), aimMasa, rpadura (uiau KBapia). Mojenb MOJIIpHOTO 00bEMa Trasa.
OO0pa3ipl pa3MyYHBIX JUCIEPCHBIX CUCTEM: IMYIbCHI, CYCIEH3UH, adpo30Jeil, rejaeil u 30eH.
Koarynsauus. Cunepesuc.

Jlabopamopnwvie onvimsl. MoaenupoBaHWE METAUIMYECKOW KPUCTALIMYECKON PpEHIETKH.
Henarypanus Oenka. [lomyueHue sMmynbcud pacTuTeNnbHOro Macna. llomydyenue cycrieH3uu
«U3BECTKOBOTO MOJIOKay. [lomyueHne KOUIOMAHOTO pacTBOpa KypuHOTO Oelka U HCCle0BaHue
€ro CBOWCTB C MOMOIIBIO J1a3€PHOM YKa3KHU.

XuMHYECKHE peaKkunu

Kaaccudpukanuss xumuyeckux peakumii. Peaknun 0e3 W3MEHEHHMs] COCTaBa BEIIECTB:
aloTponu3au U uzoMepuzanuu. [puannsl amnorponuu. Knaccudukaius peakuuid mo 4uciy
U COCTaBy pEareHTOB U MPOJYKTOB M MO TeruioBoMy dddekty. TepMoxuMuueckue ypaBHEHHUS
peaKuum.

Cxopocth xumuueckux peakuuil. CKOpPOCTh XHUMHYECKOW peakuuu u  GakTopbl eé
3aBUCHMOCTH: IPUPOJA PEarupyronIuX BEIIECTB, MJIOMIAb UX COIPUKOCHOBEHUS, TEMIIEPATYpPA,
KOHIIEHTpAalUs U Han4yue karanusaropa. Kartanusz. ®epmeHTsl. UTHTHOUTOPEIL.

Xumuyeckoe paBHOBecHe M Ccrnocodbl ero cmemenusi. OOpartumble peakiuu. OOrmmas
XapaKTEepUCTHKA pPEAKIUU CHUHTE3a aMMHaka M  YyCIOBHUS  CMEIIEHUS PaBHOBECHUS
MIPOU3BOJICTBEHHOT'O ITpOIiecca BIPaBo.



I'vaposmm3. I'maponu3 HeoOpatuMmblii U oOpatumblii. Tpu ciydas ruzaposnmsza cousieil. Poisb
TUApOJIN3a B 0OMeHe BemiecTB. Poib THAPOIN3a B JHEPTETUUECKOM OOMEHE.
OxkucIuTEeIbHO-BOCCTAHOBUTE/IbHBIE peakuun.Ctenenb  okucieHus.  OkuciouTeNnb U
BoccTaHOBHUTENb. OKHUCIIEHNE ¥ BOCCTAaHOBIICHUE. DIIEKTPOHHBIN OamaHc.

DJIeKTPOJIM3 pacimiaBoB M pacrtBopoB. IIpakTnuyeckoe mnpuMeHeHHMe 3JIEKTPOJIM3A.
lNanpBanomnactuka. 'anpBanocrerus. Pagunuponanue.

Jlemoncmpayuu. OK30- U HIOTEPMHUYECKUE PEaKIUU. TeruioBbie SIBICHUS MPU PACTBOPECHHUU
CEpPHOM KHCIIOTBI M aMMHAYHOW CEIHUTPhl. 3aBUCUMOCTh CKOPOCTU PEAKIUU OT MPUPOIBI
BEIIECTB Ha TMpPUMEpPE B3aUMOJCUCTBUS PACTBOPOB PA3JIUYHBIX KHUCIOT OJMHAKOBOMH
KOHIICHTPAIlUM C OJMHAKOBBIMU KycOoukamu (TpaHyllaMH) LMHKAa W OJMHAKOBBIX KYCOYKOB
Pa3HBIX METAUIOB (MarHus, LIMHKA, jKelie3a) C pacTBOPOM COJITHOM KHUCJIOThL. B3aumoneiictue
PacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMU THOCYJIb(aTa HATPUS PA3THUYHON KOHIEHTPAIUU U
TeMmneparypbl. Mojenb KHUISIIero cios. PasnoskeHue mepokcuaa BOJIOpoJa C TOMOIIBIO
HEOPraHMYECKUX KaTalu3aTopoB (cojiel jkene3a, MOoAuAa Kajiusl) U IMPUPOJHBIX OOBEKTOB,
cojepxamux  Karamasdy (celpoe  Msico, kaptodens). [lpocTeilimne  OKUCTUTETHHO-
BOCCTAHOBUTEIIbHBIE PEAKIMU: B3aMMOJICHCTBHE LHMHKA C COJIIHOW KHUCJIOTOM W JKele3a C
cynbearom meau(Il). Moaens snextponusépa. Mojenb 3MeKTPOJIM3HON BaHHBI 7Sl TIOJTYUCHHS
ATFOMUHHSL.

Jlabopamopnwie onvimui. [IpoBeneHre peakuuid, UAYIIHUX 10 KOHIA, 1O mpaBuily beproie.
Paznosxenue nepoxcuaa BOAOPOAA € MOMOIIBIO JUOKCHIA Maprania. CMerieHrue paBHOBECHUS B
cucreme Fe** + 3CNS ~ Fe(CNS)s. McnwiTaHne WHIMKATOpPaMH Cpefbl PAacTBOPOB coleil
pasnmuuHBIX TUMOB. B3ammoseiictBue pactBopa cynbdara meau(Il) ¢ xene3omM U ruApoKCHIOM
HaTpHsI.

Ilpakmuueckasa paboma. PeuieHWEe OHKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «XUMUYecKas
peakuus».

BemecrBa u ux cBoiicTBa

Metamabl. O6mue gusnueckue cBorcTBa MeTauioB. Kiaccudukaius MeTamioB B TEXHUKE U
xuMun. OOIMEe XUMHUYECKHE CBOICTBA METAUIOB. YCJIOBHUSA B3aWMOJIECHCTBUAS METAIOB C
pacTBOpamMu KUCJOT U cojieid. MeTtaimmoTepMus.

Hemeranubl. baaropoanbie ra3pl. Hemerauibl kak okucauTend. Hemeramibl — kak
BoccTaHoBUTENH. Psint anekTpooTpuniaresbHOCTH. HEepTHBIE Wi 6J1aropoIHbIE Tas3bl.

Kuciaorel Heopranuveckue M opraHmyeckue. Kuciaorel ¢ TOUKM 3peHUsT aTOMHO-
MOJIEKYJIIPHOTO y4eHHs. KUCIIOTBI ¢ TOUKM 3pEHUs] TEOPUH JIEKTPOIUTHYECKON TUCCOLMALNH.
Kucnorsl ¢ Touku 3peHuss npoToHHOW Teopuu. OOIIME XUMUYECKHE CBONCTBA KHCIOT.
Knaccudukanus kucior.

OcHoBaHMsI HeopraHuveckue M opranmyeckue. OCHOBaHUS C TOYKM 3PEHHUS ATOMHO-
MOJIEKYJIApHOTO  y4yeHusa. OCHOBaHUA C TOYKM 3PEHHS TEOPHUM  3JIEKTPOJIUTUUYECKOU
mucconuanuu. OCHOBaHUS C TOUKH 3pEHUs MPOTOHHOH Teopuu. OOIIKMe XMMHYECKUEe CBOHCTBA
ocHoBanuil. Kimaccudukanus ocCHOBaHUH.

AM@oTepHble COeIMHEHUS] HeOPpraHuYecKHe M oOpraHuveckue. AmM(GOTEpHbIE OKCHUIBI U
ruapokcuabl.  [lomyuenme u  cBoiicTBa aMOTEpHBIX HEOPraHMYECKHX  COCAMHEHUI.
AMUHOKHUCIOTHI — aM(OTepHbIe OpraHudecKue coenHeHus. [lenTuapl ¥ nenTHaAHAs CBS3b.
Commn. Knaccudukainus coneir. XKéctkocTh Boasl M cnocoObl e€ ycrpaneHus. llepexon
KkapOoHaTa B THIpoKapOoHaT 1 00paTHO. O0IIMe XUMUYECKIE CBOWCTBA CONEH.

Jemoncmpayuu. Komnexkuus metannos. Kosekius HemMeTamioB.

B3anmoneicTBue KOHUEHTPUPOBAHHOW a30THOW KHMCIOTHI C MeIpl0. Bcemblmka TEpMUTHOU
cmecu. Bcenblika 4y€pHOro mnopoxa. BeITeCHEHHE TalloOT€HOB M3 HUX PacTBOPOB JIPYrUMU
rajoreHaMu. B3aumojeicTBre mapoB KOHUEHTPUPOBAHHBIX PACTBOPOB COJIIHOM KHUCIOTHI U
ammuaka («apiM 0e3 orHs»). [lomydenwe amMmuaka W u3ydeHue ero cBoiucTB. [lomydenwe
amM(pOTEepHOTO TUAPOKCUIA M U3yYeHHE ero CBOMCTB. [lomydeHne >KECTKON BOJBI U yCTpaHEHUE
€€ MKECTKOCTH.



Jlabopamopnusie onvimol. 1lonyueHre HEpPaCTBOPHUMOTO THAPOKCHAA M €r0 B3aUMOJICHCTBUE C
KACIOTOW. MccnenoBanne KOHLEHTPUPOBAHHBIX PACTBOPOB COJITHOM W YKCYCHOM KHCIIOT
KaleJIbHBIM METOJIOM TpU HX pa30aBiIeHMHM BOJOW. Pasnuynble ciaydan B3auMOJCHCTBUS

pacTBOPOB COJIEH ATFOMUHUS CO MIENOYBIO. Y CTPaHEHUE KECTKOCTH BOJIBI.

Ilpakmuueckaa padoma. Pemienue sKCHepUMEHTANBHBIX 3a7ad Mo TeMe «BemectBa u ux
CBOMCTBa».

XHMHS ¥ COBpeMeHHOoe 0011eCTBO
Xumuyeckasi TexnoJorusi. [IpousBoacTtBo ammMuaka U MeTaHoJsIa. XUMHUECKas TEXHOJIOTHSL.
XUMUYECKUE IPOLECChl, JIeKAallie B OCHOBE IPOM3BOJCTBA aMMHaKka M METaHOJIA.
XapakTepucTuka 3TUX npoueccoB. OOmMe HaydHble IPUHIMIIBI XUMUYECKOTO POU3BO/ICTBA.

XuMuueckas rpaMmoOTHOCTb KaK KOMIIOHCHT 061116171 KYJbTYPhbI Y€JI0OBCKA.

MapkupoBKka YNakOBOYHBIX MaT€pUAIOB, AJIEKTPOHUKH U OBITOBOW TEXHHUKH, IKOJOTUYHOTO
TOBapa, NPOAYKTOB IUTAHUS, 3TUKETOK IO YXOIy 3a OJekAoU. [emoncmpayuu. Monenb
MIPOMBIIIJIEHHOW YCTAHOBKH IOJIYYEHHsI CEPHOM KUCIOTHI. MOJIeb KOJIOHHBI CHHTE3a aMMHaKa.

BuneogparmeHTs! U ciiali/ibl O CTENEHHN 3KOJOTHYECKON YMCTOTHI TOBApa.

Jlabopamopuvie onvimoei. VI3yueHne MapKUPOBOK pPA3JIMYHBIX BHUJOB IPOMBIIUIEHHBIX U
MPOI0BOJILCTBEHHBIX TOBAPOB.

TemaTuveckoe MIIAHMPOBAHUE
10 kuaacc
(1 4 B Hexem0, Bcero 34 u)

Ne Tema KommuectBo
4acoB
1 [Ipenmet oprannueckoi Xumuu. Teopus CTPOCHHS OPraHUYECKUX 2
coequaenu A. M. byrneposa
2 VYTIeBO0POIbI ¥ KX IPUPOTHBIC HCTOYHHKHI 12
3 Kucnopon- n azoTcoaepxarniye OpraHmuecKiue COSTUHEHUS 14
4 Opraandeckast XUMus U 0OIIECTBO 5
5 IToBTOpenue u o6o6menue kypca. [lonBenenrue nToros 1
Hroro: 34 yaca
TemaTHyeckoe MIIAHMPOBAHHUE
11 xkaace
(1 u B Hexemo, Beero 33 )
Ne Tema KommuectBo
4acoB
1 CtpoeHue BelecTB 9
2 XHUMHYECKUE PEAKIIUN 12
3 BentecrBa 1 ux cBoiicTsa 9
4 XHUMHS ¥ COBPEMEHHOE 00IIECTBO 2
5 IToBTOpenue u o6o0menHue kypea. Iloasenenue nToros 1
Hroro: 33 yaca
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