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1. IloacnumenvHas 3anucka

1.1. OOmias xapakTepucTUKa IPOrpaMMbl Kypca
Pabouas nporpamma cocTaBiieHa Ha OCHOBAHUU CIIEAYIOIIHUX IOKYMEHTOB:

e @enepa’bHbIl  rOCyJapCTBEHHBIH  00pa3oBaTelbHBI  CTAaHIAPT CpPEAHEro  OOIIero
o0pa3oBaHus, yTBEpKIACHHOTO TTprKa3zoM Muno6prayku Poccun ot 17 mast 2012 1. Ne 413;

e [Ipuka3 Munucrepcrsa oOpazoBanus u Hayku P® ot 30 aBrycra 2010 r. N 889 "O BHecenun
U3MEHEHUH B (eiepaibHbIN Oa3UCHBIM Y4eOHBIN IUIaH U MPUMEpHBbIE y4eOHbIC IUIaHbI IS
oOpa3oBaTenbHBIX yupexaeHuit Poccuiickoit @enepanuy, pealu3yoOUMX [TPOrPaMMbI
obmero oOpa3oBaHus, YTBEpKIACHHBIC MpHKa3oM MuHHCTEpCcTBa 00pazoBanus Poccuiickoii
Oenepanmn ot 9 mapra 2004 r. N 1312 "OO6 yrBepkaeHun (enepaibHOr0 0a3WCHOTO
y4eOHOro IUIaHa M TNPHUMEPHBIX YYEOHBIX IJIAHOB A OOPa30BaTENbHBIX YUPEKICHUN
Poccutickoit deneparuu, peaqu3yomux TporpaMmmMel 0011ero oopazoBanus’;

e @enepa’bHOTO IMEpeyHs Y4eOHHKOB, MOMYIIEHHBIX K MCIIOJB30BAHUIO MpPU peaTu3aluu
UMEIOIIUX TOCYJApCTBEHHYIO AaKKPEIUTALMI0 O00pa30BaTeNbHBIX IPOrpaMM HadajabHOI'O
o0miero, OCHOBHOrO 00Iero, cpeaHero oOmero o0pa3oBaHUs  OpraHU3alMIMU,
OCYLIECTBIIIOUIMMHU  00pa30BaTelbHYI0  JCATEIbHOCTb,  YTBEPXKIEHHOI'O  IPHUKA30M
Munnpocsenienust Poccun ot 20.05.2020 Ne 254;

e  VYueOnsiii uiad [BHOY «CIIb I'’ITIO» AanukoB nuteit Ha 2022-2023 y4eOHbIN TOT;

e VMK B. B. Epemuna, H. E. Ky3pmenko, A. A Jlpo3nosa, B. 1. Tepenuna, B. B. Jlynuna
«Xumus 10-11, yroyGieHHbIH ypOBEHb.

[Iporpamma coctaBiieHa Ha OCHOBe DYyHIAMEHTAIBHOTO SApa COACpXKAHHS OOIIEeTOo
cpenHero oOpa3oBaHus U TpeOoBaHMiI K pe3yiabTaTaM CpeIHEro oO0mero oOpa3oBaHUs,
npeCTaBiIeHHbIX B DenepaibHOM TOCyIapcTBEHHOM 00pa30BaTENbHOM CTaHIAPTE CPEIHEro
o01rero oOpa3oBaHus.

B paGoueii mporpaMmme npeaycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BUOB JEATEIBHOCTU
oOyuyaembIx. [Ipy U3yueHHN XUMUH, TJ€ BEAYIIYIO POJIb UTPACT MIO3HABATENbHAS JCSITEIBHOCTD,
OCHOBHBIC BUJbI JEATEIBHOCTH OOYYaIOIIMXCS Ha YPOBHE Y4YeOHBIX ICHCTBUI BKIIOYAIOT
YMEHUSI XapaKTepU30BaTh, OOBICHATH, KIACCH(DHUIMPOBATH, OBJIAACBATH METOJAAMH HAYYHOTO
MMO3HAaHHA, TOJHO W TOYHO BbBIPAXKATH CBOU MBICIHU, APryYMCHTHUPOBATH CBOIO TOYKY 3pCHUA,
paboTaTth B TpyIIe, MPEACTaBIATh W COOOMIATh XMMHYECKYH0 HWH(POpMAlMI0 B YCTHOW H
MUChMEHHOU (hopMme.

1.1. Bkiag yueOHOro npeamera B 10CTHKEHHe Leslell cpeHero oomero oopa3oBaHus

Cpennee obiiee 00pa3oBaHue — TPEThs, 3aKIIOYUTENbHAS CTYIEHb 00IIET0 00pa30BaHuUs.
Copepxanue cpeHero oouero oopa3oBaHue HaMPaBICHO HA PellleHue ABYX 3aau:

1. 3aBepiieHne 001e00pa3oBaTEIbHON MOATOTOBKM B cOOTBEeTCTBUU ¢ DenepanbHbIM

3ak0HOM 00 oOpazoBanuu oT 29 mexadbpst 2012 r. N 273-®3 "OO6 obpazoBanuu B Poccuiickoii

Oenepaunn.

2. Peamuzamust  npeanpodeccrnonanbHOTO  00mIer0o 00pa3oBaHMs, KOTOPOE IMO3BOJISET

o0ecreynTh MPEeMCTBEHHOCTh 001Iero U MpodecCHoHaNbHOTO 00pa30BaHusI.

OpHOoll W3 BaXHEWIHMX 3aJad JTOT0 JTama SBISETCS MOJITOTOBKA OOYYArOIIUXCS K
OCO3HaHHOMY W OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO M HPO(eCCHOHAIBHOTO IIyTH.
O6y‘IaIOH_[I/I€CSI JOJOKHBI HAYYUTBHCA CaMOCTOATCIIbHO CTABUTH LCIHW W OINPCACIIATH IMYTU HX
JOCTHXEHUS, UCTIONB30BaTh MIPUOOPETEHHBIN B IIKOJIC OIBIT AEATEIBHOCTH B PEATLHOMN JKH3HH,
3a paMKaMu y4eOHOTo mporiecca.

1.2. I'maBHbIE e CpeHero o01ero 00pa3oBaHus:



. (dbopMHpOBaHKE IEIOCTHOTO IMPEICTABICHUS O MHpPE, OCHOBAHHOM Ha MPHOOPETEHHBIX
3HAHMAX, YMEHUAX U CTIOcO0axX AEATEILHOCTH;

. nproOpeTeHne ONbITa pa3HOOOPa3HON AEATEIBHOCTH, ONBITA MO3HAHUS U CAaMOTIO3HAHMS,
. MNOATOTOBKA K  OCYHIECTBICHHIO  OCO3HAaHHOTO  BBIOOpa  WHIMBHUIyaTbHOW
o0pa3oBaTebHON WK MPO(PECCHOHATBHOM TPACKTOPHUH.

Bonbmioli Bkiag B JOCTMIKEHHE TJIABHBIX IEJIel CpeaHero oOImero oOpa3oBaHUsS BHOCHT
U3y4eHHE XUMUHU, KOTOPOE IPU3BAHO 00ECIICUNTh:

. (dbopMHpOBaHHE CHUCTEMBl XMMHUYECKMX 3HAHMH KaK KOMIIOHEHTAa €CTeCTBEHHOHAYYHOU
KapTUHBI MUPA;
. pa3BUTHE JUYHOCTH OOYy4alONIMXCS, WX HWHTEIUICKTyaJlbHOC W  HPABCTBEHHOE

COBEpIICHCTBOBAaHUE, (OPMHUPOBAHUE T'yMAHUCTUYECKHMX OTHOIICHUH U  HKOJOTHYECKU
11e51eco00pa3HoOro MOBEJACHHUS B OBITY U TPYAOBOU ACATEIbHOCTH;

. BBIpabOTKa y OOyYalomuxcs TOHMMaHHUS OOIIECTBEHHON IMOTPEOHOCTH B Pa3BUTHHU
XUMHHU, a TaKke (OPMUPOBAHHME OTHOIICHUS K XMMHMU KaK BO3MOXKHOHM obOmactu Oymymieit
MPAKTUYECKON AESITEbHOCTH;

. ¢dbopmupoBaHHe yYMEHMI O€30MacHOr0 OOpaIleHUs C BEIIECTBAMH, HCIOIb3yeMBIMH B
IIOBCEIHEBHOM XU3HHU.

1.3. MecTo npeamera B y4eOHOM IJIaHE

bazucHbiit yueOHBIN (00pa3oBaTeIbHBIN) IUJIAaH Ha W3yYE€HHWE XHMUU B CPEIHEU IITKOJe
OTBOAUT 2 y4eOHBIX yaca B Hezenmto B TedeHue 10 - 11 kmaccoB. 3a cyeT BapHATHBHOM 4YacTH
ba3ucHoro mana B AHUYKOBOM JiHIlee yueOHOE BpeMs Ha U3y4eHHUe Kypca XUMHUH YBEJIUYEHO Ha
oIuH yac B Hexemto Ha mpoTskeHnu 10 - 11 kmaccoB. Takum 00pa3oM, BCEro Ha W3YYCHHE
xumud B 10 u 11 kmaccax orBoautcs 204 yaca. [Iporpamma 10 - 11 kiaccoB paccuntana Ha 102
yueOHBIX Yaca B TOJ, U3 pacdera 3 yacoB B Henenmo. ColepikaHue MporpaMMbl HAIIPABICHO HA
OCBOEHHUE yUYallUMHCS 3HAaHUH, YMEHUN U HaBBIKOB Ha MPO(UIBHOM YPOBHE, UTO COOTBETCTBYET
OOpasoBarenpHON mporpamme mKoubl. OHa BKIIOYaeT BCE TEMbI, MPEIyCMOTPEHHbBIS
dbenepalbHIM KOMIIOHEHTOM TOCYJIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJapTa MPO(HUIBHOTO
00pa30BaHus 110 XUMHUH B CPEHEN IIKOJIE U aBTOPCKOM MporpaMMoii yueOHOTo Kypcea.
[Iporpamma pa3paboTaHa ¢ y4eTOM Hay4HO-HCCIIEAOBATEIbCKOW HAMpPaBICHHOCTH AHHUYKOBA
JUIes ¥ YTIyOJIeHHOTO YPOBHS U3YUEHUS IPEIMETOB €CTECTBEHHOHAYYHOTO ITUKJIA.

1.4. Ileqin n3y4eHusi XMMHH B CPeAHEH IKoJIe:

* ¢opmMupoBaHue y OOy4aromIMXxcs YMEHHS BUICTh M TOHMMATh IEHHOCTH OOpa3OBaHUS,
3HAYUMOCTh ~XMMHUYECKOIO 3HAHMS JJI1 KaXIOro YeloBeKa, HE3aBUCUMO OT  €ro
po(hecCHOHANEHOM e TeIbHOCTH,

* (¢opmupoBaHHE y OOydYarOINIMXCS YMEHHH pa3nuuarth (akThl M OILEHKH, CPaBHUBATH
OIICHOYHBIEC BBIBOJABI, BHUJETb HUX CBS3b C KPUTEPHUSIMH OIICHOK U CBSI3b KPUTEPHUEB C
OTIPENICTICHHON CHCTEeMOM IIEHHOCTeH, (OpPMYIHpOBaTh W OOOCHOBBIBATH COOCTBEHHYIO
MO3HILIUIO;

* (opmupoBaHMe y 0OyYarOIIMUXCS LIEIOCTHOTO MPEACTABICHUS O MHpPE U POJIU XHMHUU B
CO3IaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KApTHUHBI MUPA; YMEHHs OOBSICHATH OOBEKTHI U
MPOIECCHl  OKPYXAIOMIEH JEeUCTBUTEIBHOCTH — MPHUPOJHOM, COUHUAIBHOMN, KYJIbTYPHOI,
TEXHUUYECKOH Cpeibl, — HMCIIONB3YS ISl STOTO XUMUYECKIE 3HAHWS;

* mpuoOpeTeHre OOYYAIOIIMMUCS ONBITa Pa3HOOOPA3HOUN ACATEIBHOCTH, ONBITA MO3HAHUS W
CaMOIIO3HAHUS;, KITIOYEBBIX HABBIKOB, WUMEIONINX YHUBEPCATbHOE 3HAYCHHE I PA3TMYHBIX
BUJIOB JESTENbHOCTH (HAaBBIKOB pEIICHUs MpoOJeM, MPUHATHSA pPEUIeHUH, MOWCKa, aHajiu3a U
00paboTku uWHPOpPMAIUM, KOMMYHHKATUBHBIX HAaBBIKOB, HABHIKOB H3MEPEHUN, HABBIKOB
COTPYIHUYECTBA, HABBIKOB 0€30M1aCHOTO OOpAICHHsI C BEUIECTBAMU B MIOBCEHEBHON KHU3HU ).



Ilennocmuosle opuenmupsl COCPKAHUS Kypca XUMUU B CPEAHEH IIKOJIE HE 3aBUCST OT
YPOBHSI U3YUEHHUS U OMpEeNsoTcs creunuKkod XUMUK Kak Hayku. [Ipu 3ToM Bemymiyio poiib
UTPAIOT TO3HABATENIbHBIE IIEHHOCTH, TaK KaK JAaHHBIA Y4eOHBIM MpeaMeT BXOAUT B TPYIILY
IPEIMETOB I[O3HABATENBHOIO IIMKJIA, TJaBHAs LeJdb KOTOPHIX 3aKII0YaeTcsi B HU3YYEHUU
npupoabl. OCHOBY nO3HABAMENbHbIX YEHHOCHel COCTABISIIOT HAYYHBbIC 3HAHWs, Hay4YHbIC
MeToasl To3HaHUS. lleHHOCTHBle opueHTanuu, GopMUpyeMble y Yydaluxcs B Ipoliecce
W3YYCHUS XUMUH, IPOSIBIISIOTCS:

* B IIPU3HAHUU [IEHHOCTU HAYYHOT'O 3HAHUS, €r0 MPAKTUYECKON 3HAUUMOCTH, JOCTOBEPHOCTH;

* B IICHHOCTH XUMHUYECKHX METOJIOB HUCCIICIOBAHUS KUBOU U HEXKUBOU MTPUPOJIBI;

* B [IOHMMaHHUHU CIOXHOCTU U MPOTHUBOPEUMBOCTU CaMOT0 Ipoliecca MO3HAHUS KaK W3BEYHOTO
crpemiieHus k Mctune.

B kadectBe O0OOBEKTOB yewnocmeti mpyoa u Ovbima BHICTYMAIOT TBOpYECKas
co3yaTenbHas IeATeIbHOCTh, 30POBBIN 00pa3 Ku3HU. [|eHHOCTHBIE OPUEHTAIIMK COJIEPIKAHUS
Kypca XUMHH MOTYT paccCMaTpUBaThcs Kak (OpMUpPOBaHUE:

*  YBAXHUTEIHHOTO OTHOIIEHUS K CO3UAATEIHHON, TBOPUECKON JEATEILHOCTH;

* TIOHMMaHHS HEOOXOJAMMOCTHU 3I0POBOTO 00pa3a KU3HH,

* MmOTpeOHOCTH B 0€3YCIIOBHOM BHITIOJHEHHUH MPABUIT O€30MIaCHOTO UCTIOIH30BAHUS BEIIECTB B
MMOBCEIHEBHOMN JKU3HH;

*  CO3HATEJNBHOTO BhIOOpA OyayIeit mpodecCHOHATBHON ACSITENLHOCTH.

Kypc xumun o6nagaer BO3MOXHOCTSIMHU i  (OPMUPOBAHUS  KOMMYHUKAMUBHBIX
yenHocmell, OCHOBY KOTOPBIX COCTAaBISIIOT MPOIIECC OOIICHHS, rpaMOTHas pedb. L[eHHOCTHBIE
OpHEHTAIK Kypca HallpaBJIeHbl HA BOCIUTaHHE Y O0y4YaIOLIUXCS:

*  MPaBWIBHOTO UCIOJIB30BAHUS XUMHUECKON TEPMUHOIOTUU ¥ CHMBOJIUKHY;
*  MOTpeOHOCTU BECTHU JAUAJIOT, BHICTYIIMBATh MHEHHUE ONMIMOHEHTA, Y4aCTBOBATh B JUCKYCCUU;
*  CIOCOOHOCTU OTKPBITO BBIPAXKaTh M apPTYMEHTHPOBAHO OTCTaUBATh CBOIO TOUKY 3PCHHUS.

2. Obwan xapakmepucmuka yuedHo2o npeomema

OcobeHHOCTH conepKaHHUsT OOYy4eHUsT XHMHUU B CpPEIHEW MIKoJe OOYCIIOBJICHBI
cienuGUKON XMMHUHM, KaK HAyKH, W IIOCTaBJICHHBIMU 3anadamMu. OCHOBHBIMH IpOOJIeMaMH
XUMHU ABJIAKOTCA HM3Y4YCHHC COCTaBa M CTPOCHUSA BCIICCTB, 3aBUCHUMOCTU HX CBOMCTB OT
CTPOCHHMS, IMOJY4YEHHE BEIIECTB C 3aJaHHBIMH CBOWCTBAMH, HMCCIIECAOBaHHE 3aKOHOMEPHOCTEH
XUMHAYECKHX PEaKUUN U MyTe YNpaBieHUS UMHU B IENAX MOIYyYEHHs HEOOXOIUMBIX UYECIIOBEKY
BEILIECTB, MaTepHaoB, YHeprun. [1o3ToMy B paboueii mporpaMme Mo XMMUHU HAIUIA OTPayKCHHE
OCHOBHbBIE coJeprKaTebHbIe TUHUU:

* «BemecTBO» — 3HAaHHWSA O COCTaBE M CTPOCHHH BEIIECTB, X BAKHEUIUX (DU3UUCCKUX U
XHMHYECKHX CBOMCTBAX, OMOJIOTHYECKOM JICHCTBUH;
*  «XWMHYECKasl peaKIus» — 3HaHUSA 00 YCJIOBHSIX, B KOTOPBIX IMPOSBISIOTCS XUMHUYECKHE

CBOMCTBA BEIECTB, CIIOCO0aX YIPaBICHUS XUMHUECKUMU MPOIECCAMH;
* «lIpumeHeHue BemiecTB» — 3HAHUS U OMBIT NMPAKTUYECKOW IESATENIbHOCTH C BEIIECTBAMHU,
KOTOpBIE HAaMOOJIEee YacTo YMOTPEOIISAIOTCS B TOBCEAHEBHOMN JKU3HH, TUPOKO HUCIIOIB3YIOTCS
B IIPOMBIIIJIEHHOCTH, CEJIbCKOM XO031CTBE, HAa TPAHCTIOPTE;
*  «SI3BIK XUMHUHM» — CHUCTEMAa BAXKHEHIIMX TMOHATUH XUMUU U TEPMHUHOB, B KOTOPBIX OHU
OTMCHIBAIOTCS, HOMEHKJIaTypa HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB, T. €. UX HA3BaHUS
(B TOM 4YHCIIe U TPUBHAIBHBIC), XUMUYECKHE (DOPMYIIBI M ypaBHEHHUS, a TaKXKe MpaBHIa
nepeBoa MHPpOpMAIMK ¢ POJHOTO UM PYCCKOTO A3bIKa Ha A3bIK XUMHH U 00paTHO.
Oco0eHHOCTH CTPYKTYPBI U JIOTUKU MOCTPOCHHSI Kypca XMMHH HAIILJIM CBOE OTPAKEHUE B
yueOHUKax JUHUU, KOTOPhIE XapaKTEPHU3YIOTCS COYETAHHEM HAYYHOH CTPOrOCTH H3JIOKEHUS U
[IMPOKON HAIMPABJICHHOCTHIO HA MPUMEHEHHE XUMHUYECKUX 3HAHUI B MOBCEIHEBHON XKM3HU U B
)ku3HM obmecTBa. B yueonukax YMK B. B. Epemuna, H. E. Ky3pmenko, A. A Jlpo3nosa, B. U.
Tepenuna, B. B. Jlynuna «Xumust 10-11, yrinyOneHHbI ypOBEHB» peallu3yeTcs CUCHIEMHO-
deamenvHocmuwlil nonxon, jaexamuid B ocHoBe DPI'OC. DTOT moaxoa OpUEHTUPOBAH Ha



KOHKPETHBIE pe3yJabTaThl 00pa3oBaHus, KaK CUCTEMOOOPA3yIOMIUN KOMIIOHEHT CTaHAapTa, Tie
pa3BUTHE JIMYHOCTH YYalerocsi Ha OCHOBE YCBOEGHMSI YHHUBEpPCAIbHBIX YUEOHBIX JEHCTBUIA,
MIO3HAHUS ¥ OCBOEHHS MUPa COCTABJISIET 1IeJIb 1 OCHOBHOM Pe3y/bTaT 00pa30BaHMSL.

N3yyenne xumun B 10 u 11 xiaccax moctpoeHo mo nmHeWHoON cxeme. B 10 knacce
W3JIaraeTcsl MaTepray OPraHMYecKo XuMuH, a B 11 Kimacce — HeopraHU4ecKas XUMUs, 001mas
XUMHS, XuMH4eckas TexHojorus. Ilocinenmnue rmaBel yueOHMKa 11 Kilacca 3HAKOMSAT
HIKOJIbHUKOB C IPUMEHEHUEM XUMUHU B OKPYKAIOIIEH )U3HU U Ha CIyx0e 001eCcTRY.

Cucrtematnueckuii Kypc opraHudeckoil xumuu B 10 Kiacce mnpenBapsieT paszen,

HaIpaBJICHHBIN Ha 0000IEeHNEe U TTOBTOPEHHE MOTYYEHHBIX B OCHOBHOM IIKOJIC 3HAHUH. B HeM
Tak)Ke JTAIOTCS T€ CBEACHUS U3 OOIIeH M HEOPraHMYECKON XMMHH, KOTOPbIE HEOOXOIUMBI AJIs
U3Y4EHUsS OpraHWYecKo XHMMHH, HO HE BONUIM B MPOrpaMMy OCHOBHOM  IIKOJIBI
HeoOxonuMbIMu 1711 Havaaa M3y4eHUs] OPTraHMYECKON XMMHU SIBIISIOTCSI CBEJICHUS O CTPOCHUU
aTOMa W BHJIaX XMMHUYECKOW CBSI3U, TIOBTOPEHUE U YIIIYOJIEHHE HTHX TEM OCYIIECTBISETCS B
paMKax 4acoB, OTBEJIEHHBIX JJIs BBEIACHUSA. 3a 3TOT MEPHOJl OCYILIECTBIISIETCS BHIPABHUBAHUE
3HAaHUW yyaluxcs B INpejesiax Mapajjienyd, B TOM YKCJIEe M 3a CUYET BHEKJIACCHBIX 3aHATUN U
BBICTpAUBAHUS WHANBHUIYAIbHBIX 00pa30BaTEIBHBIX MAPIIPYTOB.
Kypc oprannueckoid XuMHUHM NMOCTPOEH TPaguMOHHO. OH HAYMHAETCS C OCHOBHBIX IMOHATHI
OpraHWYECKOM XHMMHH, 3aT€M H3JIaraercs CTPYKTYpHasi TEOpUs OPraHUYECKUX COEIUHEHHH,
paccMaTpuBaeTcsi UX DOJEKTpOHHOe cTpoeHue. [loToM wH3ydaroTcsi BakKHEHIIME KIAcChl
OpPraHMYECKUX COEIMHEHUM: YIIEBOAOPOABI, KHCIOPOACOAEpXKAIME COEAUHEHHUs, a30T- U
cepocofepkame coeauHeHus. CHCTeMaTHYeCKOE HU3JIOKEHHE CTPOSHUS] UM CBOWCTB
OpPTaHMYECKUX COCTUHEHHH IMO3BOJSET MEPEeHTH K OMOJOTMYECKH AKTHBHBIM BEIIECTBAM —
yriaeBojaM, XHUpam, OelKkaM W HYKJIEHMHOBBIM KHCIOTaM. 3aKaHYMBAeTCs KypC OpraHudecKoi
XUMHH PAaCCKa30M O MOJIMMEpax U MX UCTOJIb30BAHUU B OBITY U B TEXHUKE. *

3. Jluunocmuvle, nvemanpeomemusvie u npeoMemuvie pe3yibmamsl 0C60CHUA YUeOHO20
npeomema

3.1 Ilnanupyembie pe3yJibTaThl 0CBOEHHS Y4eOHOTO npeaMeTa « XMMUsD> HA YIJIy0JeHHOM
YPOBHe cpeHero o0mero o0pasoBaHus

3.1.1. I[Inanupyemvie 1uuHOCmHbIE PE3YIbMAMbl 0C80EHUS YueOH020 npedmema «Xumusay Ha
VenybieHHoOM YyposHe
[TnaHupyeMbIMU JUYHOCMHBIMU pe3yTbmamamy B paMKax OCBOCHHUS yueOHOTO IpeaMera

«XUMHUS» Ha YIITyOJIE€HHOM YPOBHE SIBIISIFOTCS:

* B c(epe oTHOLIECHUH 00ydaromuxcs K cede, K CBOeMy 3J0pOBbIO, K TO3HAHUIO CeOs:

— TPUHATHE W PEATU3AIUI0 IIEHHOCTEH 30pOBOT0 M 0€30MmacHOTO 00pas3a KU3HH, OCPeKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (U3HYECKOMY H
IICHXOJIOTHYECKOMY 370POBBIO;

— HeNpUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, yIIOTPEOICHUS aJIKOT0JIsl, HAPKOTHUKOB;

* B cdepe OTHONIEHHH OOYYaIOIIMUXCS K OKpPYXKAIOIIEMY MHPY, K >KMBOW MpHUpOJE,

XYyJI0KECTBEHHOH KYJIbTYpE:

— MHUPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKH, 3HAYUMOCTH
HayKd, TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPYECTBY, BJaJEHUE JIOCTOBEPHOU
uHpopMalel 0 MepeIOBbIX TOCTHKEHUSX U OTKPBITUSX MHUPOBOM U OTE€UECTBEHHOM HAYKH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MUpPA U OOILECTBA;

— TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHHWIO, B TOM WYHCIE CaMO00Opa30BaHHUIO, Ha
IOPOTSKEHUHM BCEW KM3HH; CO3HATEIbHOE OTHOIIEHHE K HENpPEpPHIBHOMY OOpa30oBaHHUIO Kak
YCIIOBUIO YCIIEUTHOM MpodecCHnoHANBHOM 1 00IIECTBEHHOM NesSTeIbHOCTH,

— DKOJIOTHYECKas KyJIbTypa, OepekHOE OTHOILIEHHE K POJHOI 3emile, MPUPOIHBIM OOrarcTBam
Poccuu u Mupa, HOHMMaHue BIUSHUS COLUATbHO-?KOHOMUYECKHUX MPOIIECCOB HAa COCTOSIHUE

6



IPUPOJHON M COLMAILHOM Cpenibl, OTBETCTBEHHOCTH 3a COCTOSIHME NPUPOAHBIX PECYPCOB,
YMEHUH W HaBBIKOB Pa3yMHOr0 MPHUPOJONOJB30BAaHUS, HETEPIHMOIO0 OTHOIIEHUS K
NeHCTBUSAM, MPHUHOCSIIUM Bpea 3KOJOTHM; MPUOOpPETEHHE OIbITa HKOJIOTO-HAlpaBIeHHON
JeATEIbHOCTH;

* B cdepe OTHOIIEHHH oOydaommxcs K Tpyday, B cdepe conmambHO-IKOHOMHYECKHX
OTHOLICHHMN:

OCO3HaHHBIN BbIOOp Oymymiel mpodeccuu Kak MyTh W CIOCOO peanu3anuud COOCTBEHHBIX
KU3HEHHBIX TIAaHOB;

TOTOBHOCTh OOYYAIOIIUXCS K TPYAOBOM MNPOPECCHOHATBHONW MACSITENTbHOCTH KaK K
BO3MOXXHOCTH y4YacTUSi B pCIIEHUH JUYHBIX, OOINECTBEHHBIX, TOCYJapCTBEHHBIX,
00IIeHaIMOHATIBHBIX TTPOOJIEM;

NOTPEOHOCTh TPYAUTHCS, YBAXKECHHUE K TPYAY U JIIOASM TPYAA, TPYAOBBIM JTOCTHKCHUSM,
TO0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIICHHE K Pa3HbIM BHJAM TPYAOBOM
NeSITETTHHOCTH.

3.1.2. IInanupyemvie memanpeomemmvie pe3yibmanmsvl 0C80eHUsl Y4eOH020 npeomema « Xumusiy

Ha yenyonenHom yposHe

[Inanupyemble MeTampeAMETHBIE Pe3yJbTaThl B paMKaX OCBOCHHUS Y4eOHOro mHpeaMera

«XHUMHS» Ha yrIIyOJICHHOM yYpPOBHE MPECTABIICHBI TPEMs TPYIIIAMH YHUBEPCAIbHBIX YUICOHBIX
nevictBuii (YVY ).

3.1.2.1. Pecynamuenvie yHusepcaivbHule yueOnvie 0elicmaus

BoeinyckHUK Hay4duTCS:
CaMOCTOSITENIFHO OMpPENENsATh LENH, CTaBUTh M (POPMYJIHMPOBAaTH COOCTBEHHBIE 33/a4d B
00pa30BaTeNbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYaIUAX;
OLICHUBATh pECypchl, B TOM 4HCII€ BpeMs W Jpyrue HeMaTepHallbHble PEeCypChl,
HEOOXOUMBIE Ui JOCTUKEHHSI IOCTaBICHHOMN paHee 1elu;
COITOCTABJISITh UMEIOIINECS BO3MOKHOCTH U HEOOXOJMBIE JUIs JOCTHXKEHHS LIEJH PECYPCHI;
OpraHu3oBbIBaTh A(PPEKTUBHBIA IMOMCK pECypcoB, HEOOXOAMMBIX JJS JTOCTHIKECHUS
MMOCTaBJICHHOM IICIIN;
OTIpEeIeNIATh HECKOJIBKO MyTeW JOCTUKEHHSI IIOCTaBICHHOM 11eJI;
BBIOMPATh ONTHUMAJIBHBINA MYTh TOCTH)KEHUS IENIU C y4eTOM 3(PPEKTUBHOCTH PACcXO0IOBAHUS
PECYpPCOB U OCHOBBIBASICh HA COOOPaKEHUSIX ITUKU U MODPAJIH;
3aJjaBaTh MapaMeTpPhbl U KPUTEPHH, IT0 KOTOPHIM MOXHO ONPEIENIUTD, YTO LI€Ib JOCTUTHYTA;
COTIOCTABJISATh MOJYYECHHBIN pe3ynbTaT AesITeIbHOCTU C TIOCTABJICHHON 3apaHee LEeJbIo;
OLICHUBATh IOCJIEACTBUS JAOCTH)KCHUS TOCTABJICHHOM LIENU B AESITENbHOCTH, COOCTBEHHOM
YKU3HU U )KU3HHU OKPYKAIOUTUX JIOJCH.

3.1.2.2. IlosnasamenvbHbvie YyHUBEPCAIbHBIE YieOHble OeltiCMBUs.

BrinyckHuK Hay4uTcs:
KPUTHYECKH OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIUIO C Pa3HBIX MO3UIINN;
pacro3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUNS B MH(GOPMALIMOHHBIX UCTOUHUKAX;
UCIIOJIB30BaTh PAa3jMYHbIE MOJIETbHO-CXEMAaTUUYEeCKUE CpPENCTBAa JUIsl  MPEACTaBICHUS
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHUKAX TTPOTUBOPEUHIA;
OCYIIECTBIISITh Pa3BEpHYTHIH MHMOPMAIIMOHHBIM MOWCK U CTaBUTh HAa €r0 OCHOBE HOBBIE
(yueOHBIC ¥ TTO3HABATEIIBHBIC) 3a]1a4H;
UCKAaTh U HAXOAUTH 0000IIEHHBIE CTIOCOOBI pelICHHS 3a1a4;
MPUBOJUTH KPUTUYECKHE apTyMEHTHI KaK B OTHOIICHWU COOCTBEHHOTO CY)KJICHHS, TaK U B
OTHOUIEHUHU JIEUCTBUN U CYKICHHUI APYroro;
aHAJIM3UPOBATH U MPE0oOPa30BbIBATH MPOOIEMHO MPOTUBOPEUUBBIE CUTYAIINH;



— BBIXOAWTH 33 paMKH Y4YeOHOro MpeaMeTa W OCYILECTBIISATH IEJICHANPABICHHBIA MOMCK
BO3MOXKHOCTH HIMPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBHS;

— BBICTpauBaTh MHIUWBUAYAIbHYIO 00Pa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAHUYCHUS CO
CTOPOHBI IPYTHX YYaCTHUKOB M PECYPCHBIC OIpaHHYCHHUS;

— MEHATh M yACP)KUBATh Pa3HbIC MMO3UIUH B TO3HABATEILHON JIESTEIBHOCTH (OBITH YUCHHKOM
U yduTeneMm; (OpMyIHUpOBaTh 00pPa30BATENBHBIN 3aIPOC W BBHITOJHITH KOHCYJIbTATUBHBIC
(YHKIUU CaMOCTOSITETIbHO; CTaBUTh MpoOJIeMy M paboTaTh HaJl €e PELICHHUEM; YIpPaBIIATh
COBMECTHOH ITO3HABATEIILHON IEATEIBHOCTHIO H IOAYMHATHCS).

3.1.2.3 KommyHnuxamugHvle YyHUBepCaibHble yuebHbvle 0elcmeust
BeinyckHuKk Hay4uTcs:

— OCYILECTBJISThH JETOBYI0O KOMMYHHKAIMIO, KaK CO CBEPCTHUKAMHU, TaK M CO B3pPOCIBIMU (Kak
BHYTpH 00pa30BaTEILHOM OpraHU3alliy, TaK U 3a €€ Mpe/eamMu);

— TMpH OCYLIECTBICHHM TpPYNIOBOH pabOThl OBITh KaK PYKOBOAUTENIEM, TaK M UICHOM
IPOEKTHOM KOMaHIbl B pa3HbIX pPOJISIX (FEHEpATOPOM HAEH, KPUTHKOM, HCIIOIHUTEIEM,
MPE3CHTYIONIUM U T. 11.);

— Pa3BEPHYTO, JOTMYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM aJIEKBATHBIX
(YCTHBIX ¥ MIUCHMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH(QJIMKTOI€HHbBIE CUTYallUH U MPEeIOTBpaliaTh KOH(MIUKTHL 0 UX aKTUBHOM
dassr;

— KOOpPAMHHUPOBATH U BBHIMOJHATH PaOOTy B YCIIOBUSX BUPTYAJIbHOI'O B3aUMOJCHCTBUS (WU
COUYEeTaHMsI PEabHOTO U BUPTYAJILHOTO);

— COTJIacOBBIBATH IO3MIMM  WIEHOB KOMaHABI B IMporecce paboThl Haj — 0oOUIMM
IPOAYKTOM/pEIICHHEM;

— TPEACTaBISATh MyONIMYHO Pe3yNbTaThl MHAMBHUAYAJIbHON U TPYIIIOBOM AESITENBHOCTH, Kak
nepes 3HaKOMOM, TaK U Mepe]] HE3HAKOMOM ayIuTOPUEH;

— mnoaduparh TapTHEPOB [UIA JEJOBOM KOMMYHHMKAIMM, UCXOIs U3 COOOpakeHUit
pE3yJIbTaTUBHOCTH B3aUMOJIEHCTBUS, a HE JIMYHBIX CUMIIaTHI;

— BOCIPUHUMATh KPUTHYECKHE 3aMEUYaHMsI KaK pecypc cOOCTBEHHOTO pPa3BUTHS;

— TOYHO U eMKO (JOpMYIUPOBATH KaK KPUTUYECKUE, TAK U 0JI0OpUTENbHBIE 3aMEUYaHUsI B apec
JpYrux JIIOJeH B paMKax JeJIOBOM M 00pa3oBaTeIbHONH KOMMYHMKAIMU, U30eras mpu 3TOM
JMYHOCTHBIX OLIEHOYHBIX CYKJIECHUM.

3.1.3. I[Inanupyemvie npedmemHule pe3yibmamsl 0COEHUS Y4ieOH020 npeomema « Xumusy Ha
VenyOieHHOM YPOBHe

B pesynbrare m3yueHus ydeOHOTO mpenMera «XUMHS» HA YPOBHE CPETHETO OOIIETro
00pa3oBaHMs BBIMYCKHUK HA YIITYOJICHHOM YPOBHE HAYIHUTCS:
— pacKphIBaTh Ha MpHUMEpax Pojib XUMHH B (DOPMHPOBAHHH COBPEMEHHOW HAYYHOW KApTHUHBI
MHpa U B MPAKTUYECKON NESITEIBbHOCTH YEJIOBEKA, B3aMMOCBSA3b MEXKIY XUMHUEW U JIPYTUMH
€CTECTBEHHBIMU HAayKaMH;
— COIOCTABJIATh UCTOPUUYECKHE BEXU PA3BUTHS XUMHUHU C UCTOPUUYECKUMHU NIEPUOAAMU PA3BUTHUSA
MPOMBIIUICHHOCTH U HAYKHM JUIsl MPOBEJCHUS aHAIM3a COCTOSIHUS, MyTeW pa3BUTUS HAYKH U
TEXHOJIOTHIA;
— aHaJIM3UPOBATh COCTAaB, CTPOEHHUE U CBOWCTBA BEIIECTB, MPUMEHSS IMOJOKEHUSI OCHOBHBIX
XHMHYECKUX TEOPHUM: XMMHYECKOIO0 CTPOCHUS OpraHMuecKkux coenuHeHuid A. M. bytiepona,
CTPOEHUS aTOMa, XMMUYECKOU CBS3U, DJIEKTPOJUTUYECKON TUCCOLMAIMU KUCIOT, OCHOBAaHUNA U
COJIEH, a TAaK)KE€ YCTaHABIMBAaTh MPUUYMHHO-CIIEACTBEHHBIE CBA3M MEXK]Yy CBOMCTBAMH BELIECTBA,
€ro COCTaBOM U CTPOEHUEM;
— MOPUMEHSATh NpaBUJia CUCTEMATHYECKOM MEXIYHAPOJHOW HOMEHKJIATypbl KaK CpeacTBa
pa3iuueHus U UICHTU(PUKALUY BEUIECTB 110 MX COCTABY M CTPOCHHUIO;



— COCTaBIIAITh MOJIEKYJISIPHBIE U CTPYKTYypHBIE (DOPMYJIBI HEOPTaHUYECKUX U OPTaHHMYECKUX
BEUIECTB Kak HocuTeldell HHQOpMAalMM O CTPOCHUM BEIIECTBA, €ro CBOMCTBaX U
MPUHAJJICKHOCTH K ONPEICIICHHOMY KIIACCy COeIUHEHUH;

— OOBACHATH NMIPUPOY U CIIOCOOBI 00Pa30BaHUS XUMUYECKON CBSI3M: KOBAJICHTHOU (ITTOJISIPHOM,
HEMOJISIPHOM), HMOHHOM, METaJUIMYeCKOW, BOJOPOJHOW C LEJIbI0 OMNPENEICHUS XUMHYECKOU
AKTUBHOCTH BEILIECTB;

— XapakTepu3oBaTh (PHU3UYECKHE CBOWCTBA HEOPTaHMYECKUX W OPraHMYECKHUX BEIIECTB H
YCTaHABIMBATh 3aBUCHUMOCTh (U3NYECKUX CBOMCTB BEUIECTB OT THIA KPUCTALTMYECKOU
peIIeTKH;

— XapaKTepu30BaTh 3aKOHOMEPHOCTU B M3MEHEHMHM XMMHMYECKHUX CBOMCTB MPOCTHIX BELIECTB,
BOJIOPOJHBIX COSAMHEHUM, BBICIIUX OKCHUIOB U THIPOKCHJIOB;

— TMPUBOAUTH MPUMEPHl XMMHUUYECKHX PEaKIUil, pacKphIBAIOIIMX XapaKTEpHbIE XUMUYECKHE
CBOMCTBA HEOPraHMYECKUX M OPraHUYEeCKHX BEIIECTB HW3YYCHHBIX KIIACCOB C IIENIbI0 HX
uaeHTU(UKAIUN U 00BICHEHHs 001aCTH MPUMEHECHHUS;

— OIpenensaTh MEXaHW3M pEaKIHH B 3aBHCHMOCTH OT YCIIOBHUU MPOBEICHHUS pPEAKINU U
MPOrHO3UPOBATh BO3MOKHOCTh IPOTEKAHUSI XUMUUECKUX PEaKIUii Ha OCHOBE THUIA XUMHYECKON
CBSI3HM U aKTUBHOCTH PEareHTOB;

— YCTaHaBJIMBAaTh 3aBUCUMOCTb PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKHX COEIWHEHUN OT
XapakTepa B3aUMHOTO BJIHSHHS aTOMOB B MOJIEKYNIaX C IIENBI0 MPOTHO3UPOBAHUS MPOAYKTOB
peaxiuu;

— yCTaHaBIMBATh 3aBUCHUMOCTh CKOPOCTH XWMHYECKOW pPEaKIMH M CMEIICHUS XUMHUYECKOTO
paBHOBECHSI OT pAa3IMYHBIX (AKTOPOB C LENbI0 ONpPENeNIeHUs ONTHUMAJIbHBIX YCJIOBUMN
MPOTEKAHUS XUMHYECKUX TPOIIECCOB;

— yCTaHaBJIMBaTh T'€HETUUYECKYIO CBSI3b MEXIY KilaccaMHd HEOPraHMYEeCKHMX M OpPraHUYECKUX
BEIIECTB JUIi OOOCHOBAHWS TPHUHIMUIUATIHHONW BO3MOXHOCTH TOJIYUYEHUSI HEOPTraHMYECKHX
OpPraHMYECKUX COCIMHEHUN 3aJJaHHOTO COCTaBa U CTPOEHUS;

— moa0upaTh pEareHThl, YCIOBHUA U ONPENeISITh MPOIYKTHl PEAKIM, MO3BOJISIOMINX
peasim3oBaTh  JabOpaTOpHbIE ¥  MPOMBIIUIEHHBIE  CIIOCOOBI  TMOJYYEHHS]  BaKHEHIINX
HEOPraHMYECKUX M OPTaHMYECKHUX BEIIECCTB;

— OMNpeAeNsATh XapakTep CpeAbl B pe3yibTaTe T'MIPOJU3a HEOPraHMYECKHX M OPraHUYECKUX
BEIICCTB M TPUBOJUTH MPUMEPHl THAPOIU3a BEHIECCTB B IOBCEAHEBHOW JXU3HU YEIIOBEKA,
Ouonoruuecknux 0OMEHHBIX MPOIeccax U MPOMBIIUIEHHOCTH;

— TPUBOAUTH TPHUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUid B  TPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEACATEIIbHOCTH OPraHU3MOB;

— 00OCHOBBIBATh MPAKTUYECKOE MCIOJIB30BAHNE HEOPTAHUYECKUX M OPraHUYECKHX BEIUIECTB H
UX peakUuuil B IPOMBILUIEHHOCTH U OBITY;

— BBIMOHITh XUMHUYECKUH SKCIIEPUMEHT 110 PACTIO3HABAHUIO U MOJYYCHUIO HEOPTAHUYECKUX U
OpPraHMYECKUX BEUIECTB, OTHOCSIIMUXCS K Pa3MYHBIM KJIaccaM COEIMHEHUH, B COOTBETCTBUU C
MpaBUJIaMU M TIpHEeMaMH O€30MacHO paboThl ¢ XMMHUYECKUMH BEIIECTBAMH U JIA0OPATOPHBIM
000pyI0BaHUEM;

— TPOBOJUTH PacyeThl HA OCHOBE XMMHUYECKUX (HOPMYI M ypaBHEHUN peakluii: HaXOXKICHHUE
MOJIEKYJISIPHOM (POpPMyYJIbl OPraHMYECKOTO BEIIeCTBa MO €ro IUIOTHOCTH M MAacCOBBIM JOJISIM
DJIEMEHTOB, BXOMSINUX B €r0 COCTaB WJIM IO MPOJYKTaM CTOPaHUsS; pacdyeThl MAacCOBOW IONU
(Macchl) XUMHUYECKOTO COCMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBa BEIIECTBA)
MPOAYKTOB PEAKIMU, €CIIM OJHO W3 BEIIECTB JAaHO B HM30BITKE (MMEET NPHUMECH); PACUEThI
MaccoBOM WJIM OOBEMHOM [OJIM BBIXOJAa MPOAYKTA PEaKIUU OT TEOPETHUUYECKH BO3MOXKHOIO;
pacueTsl TeroBoro dddexra peakun; pacdeTbl 00bEMHBIX OTHOIICHUN Ta30B MPH XUMUYECKUX
peaKIMsIX; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUH, €CIU OJHO U3
BEIIECTB JIaHO B BHJIE PACTBOPA C OMPECIIEHHON MacCOBOM JTOJIEH paCTBOPEHHOTO BEIIECTBA;

— HCHOJIb30BaTh METO/bl Hay4YHOTO MMO3HAHUS: aHAJIU3, CUHTE3, MOJCIUPOBAHUE XUMUYECKUX
MIPOIIECCOB U SIBJICHUH MPHU PEIICHUN Y4eOHO-HCCIEN0BATENbCKUX 3aa9 TI0 H3YUYEHUIO CBOWCTB,
CIoco0O0B MOJIyYEHHUs U PacliO3HABAHUS OPTraHUYECKUX BEIIECTB;



— BJIaeTh NpaBWiIaMud O€30MacHOro oOpameHus C eAKUMH, TOPIOYMMHU M TOKCHUYHBIMHU
BEIIECTBAMH, CPEJCTBAMU OBITOBOM XMMHUU;

— OCYWIECTBIISITh TMOMCK XHUMHMYECKOW HH(OpManMy MO Ha3BaHUAM, HIAECHTH(PHUKATOPaM,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

— KPUTHYECKU OIICHWBATh U MHTEPIPETHPOBATH XUMUUYECKYI0 MH(OPMAIHIO, COACPIKALIYIOCS B
COOOLIEHUAX CPEACTB MaccoBOW HH(popMmaunuu, pecypcax HHTepHeTa, HaydyHO-HOMYJSPHBIX
CTAaThAX C TOYKHU 3PEHUS €CTECTBEHHOHAYYHOW KOPPEKTHOCTH B IIEJISAX BBISBICHUS OMIMOOYHBIX
CYXXJIeHU 1 (PopMUPOBaHUST COOCTBEHHOM MO3UITUH;

— HaxOJHTh B3aUMOCBSI3U MEXy CTPYKTYpPOil U (yHKIHEH, IPUUMHON U CIEICTBUEM, TEOpUEH
U (pakTaMH IpU aHaIM3€ MPOOJIIEMHBIX CUTyallMii U 0OOCHOBAaHMM IPUHMMAEMBIX PELICHUN Ha
OCHOBE XHMHUYECKUX 3HAHUM;

— NPEACTaBIATh IYTH pEIIeHHs] INIOOANbHBIX MPOOJIEM, CTOALIMX IMepes 4YelOBEYECTBOM, U
NEPCIEKTUBHBIX HANPABICHUM pa3BUTHUS XUMHUYECKMX TEXHOJOIMM, B TOM YHCJIE TEXHOJOTUMI
COBPEMEHHBIX MaTEpUaJIOB C pa3IMYHON (PYHKIMOHAIBHOCTHIO, BO30OHOBISIEMBIX HCTOYHHKOB
CBIPbSI, IEPEePaOOTKU U YTHIIN3AIIUH TPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB.

4. Bbll’lyCKHuK Ha y&llyﬁﬂeHHOM YPO6HE nojtydum 603MOHCHOCHIb HAYUUMDbCA:

— ¢hopmynuposams yenp NCCIEAOBAHMS, BBIABUTATh U MPOBEPATH SKCIEPUMEHTAIBHO THITOTE3bI
0 XMMHYECKHX CBOMCTBaxX BEIIECTB HAa OCHOBE MX COCTaBa M CTPOCHUS, MX CIOCOOHOCTH
BCTYIaTh B XUMHYECKHE PEAKIIMU, O XapaKTepe U MPOAYKTaX Pa3IHUHBIX XUMHUECKUX PEAKLINH;
— camocmosamenvHo NIaHUposams M MPOBOANTh XUMUYECKUE SKCIEPHUMEHTHI ¢ COOII0ICHHEM
npaBuiI 6e30MacHON PaboOThI C BELECTBAMU M Ja0OPaTOPHBIM 000pYIOBAaHHEM;

— uUHmMepnpemuposams OaHHvle O COCTaBE M CTPOCHHU BEIIECTB, IMOJYYEHHBIE C ITOMOILIBIO
COBPEMEHHBIX (PU3UKO-XMMHUYECKHX METO/IOB;

— onucwieams COCMOSIHUE JJIeKMPOHA B AaTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHUUECKUX MPEJICTABICHUI O CTPOSHUH aTOMa JJIsi OOBSICHEHUS Pe3yJIbTaTOB CIEKTPAIbHOTO
aHaJIM3a BEIECTB;

—  Xapaxkmepu3oeamb  PONb  A30TOCOJACPXKAIIMX  TIETEPOLUKIMYECKUX COEAMHEHUH H
HYKJIEHHOBBIX KHCJIOT KaK BKHEHITNX OMOJIOTHYECKH aKTUBHBIX BEIECTB;

— NpOocHO3up0o8ams BO3MOKHOCTh MPOTEKAHUS OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEaKLUH,
JeXKAIIUX B OCHOBE IMPUPOTHBIX M ITPOM3BOJICTBEHHBIX MPOIIECCOB.

5. Kpumepuu u nopmol ouenku 3Hanuii 00y4aOUUXca no Xumuu

5.1. OneHka ycTHOro 0TBETa

OtMmetka «5»:
- OTBET MOJIHBIN ¥ MPaBUJIbHBIM HA OCHOBAaHWU MU3YYEHHBIX TCOPHUIA;
- Marepuang M3J0XKEH B ONPEACJICHHOM JIOTMYECKOW MOCIeA0BATEeIbHOCTH, JIMTEPATYPHBIM
A3BIKOM;
- OTBET CaMOCTOATEIJIbHBIM.

OTtBeT «4»;
- OTBET IOJIHBIM U ITPABUJILHBIN HA CHOBAHUU U3Y4YCHHBIX TEOPUH;
- Marepuaj U3J0XKEH B ONPEIECICHHON JJOTHYECKON NOCIIEI0BATENBHOCTH, IIPX ATOM JTOIYILEHbI
JIBE-TPH HECYIIECTBEHHBIE OITMOKH, UCTIPABJICHHBIC 110 TPEOOBAHUIO YUHUTETIS.

OtmeTtka «3»:
- OTBET TOJIHBIA, HO TPU ITOM JOMYIICHA CYIIECTBEHHAs OINMMOKAa WM OTBET HEMOJHBIM,
HECBSI3HBIN.

OtMmetka «2»:
- IpU OTBETe OOHAPY)KEHO HENMOHMMAHHE YYallUMCS OCHOBHOIO COJAEpXKaHMS Yy4eOHOIo
MaTepuaa Wiu JOMYIIEHBI CYIECTBEHHBIC OMMOKH, KOTOPBIC yUaIIHiCS HE MOKET UCTIPABUTh
IIPU HABOASAIIMX BOIIPOCAX YUUTEIIS.
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OtMmetka «1»:
- OTCYTCTBHUE OTBETA.

5.2. OneHka 3KCIepMMeHTATbHbIX YMEHHU I
OreHka cTaBUTCS HA OCHOBAHUHU HAOJIO/IEHUS 32 yYalllUMUCSA U TUCBMEHHOIO OTYEeTa 3a paboTy.

OtMmetka «5»:
- paboTa BBINOJIHEHA TIOJTHOCTHIO U MPABHIIBHO, CJIEJIaHbl IPaBUIIbHBIC HAOIIOCHUS U BHIBOJIBI;
- OSKCIEPUMEHT OCYIIECTBJICH IO TUIAHY C YY€TOM TEXHUKH O€30MacHOCTH M MPaBUI pabOTHI ¢
BelIeCTBaMH U 000py0BaHUEM;
- TPOSBIICHBI OPTAHU3AIMOHHO-TPYIOBBIC YMEHHUS, TOICPKUBAIOTCS YHCTOTa pabodyero mMecra
Y TIOPSIIOK (Ha CTOJIe, SKOHOMHO MCTIONB3YIOTCSI PEaKTHBHI).

OtMmetka «4»:
- paboTa BBHINOJHEHA MPABWJIBHO, CIIENaHbl MPaBUIIbHbIE HAOIIOACHNUS U BBIBOJBI, HO IIPU 3TOM
OKCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO WM JOMYIIEHbI HECYIIECTBCHHBIE OIMMUOKK B padoTe ¢
BElIECTBAMU U 000PYAOBAHUEM.

OtMmetka «3»:
- paboTa BBINOJHEHA MPaBWIBHO HE MEHEE YeM HArOJOBHHY WM JOMYIEHA CYIIEeCTBEHHAs
omOKa B X0JIe 9KCIIEPUMEHTa B O0BSICHEHUH, B 0(OPMIIEHUHN pabOTHI, B COOIIOACHUN TPaBUII
TEXHUKH O€30MaCHOCTH Ha paboTe ¢ BEMIECTBAMU M 00OPYIOBaHHEM, KOTOpPAsi UCIIPABIISETCS 110
TpeOOBAHUIO YUUTEIS.

OtMmeTka «2»:
- nmomymieHsl aBe (M Oosee) CylecTBEHHbIC OIMOKH B XOJ€: SKCIIEPUMEHTA, B OOBSICHCHHUH, B
obopmiieHnn pPabOThI, B COOJIOJIEHWM TIPABWJI TEXHUKH OE30MacCHOCTH TMpU paboTe ¢
BEIIECTBAMH U 000PYAOBaHUEM, KOTOPBIC YUAIIHIACS HE MOKET UCTIPABUTh JJake M0 TPEOOBAHUIO
YUUTENS;

OtMmetka «1»:
- paboTa He BBHINOJHEHA, Y YUalllerocs OTCYTCTBYIOT 3KCIIEPUMEHTAIbHbBIE YMEHHUSI.

5.3. OueHka ymeHuii peliaTh pacyeTHble 3a1a4U

OtmMmeTKa «5»:
- B JIOTMYECKOM pACCYKIEHHUHM M PEIICHWH HeT OIIMOOK, 3aJaya pelieHa palroHaIbHbIM
CrocoooM.

OtmeTka «4»:
- B JIOTMYECKOM PACCYKIIEHUU H PEIICHUS HET CYIIECTBEHHBIX OIMOOK, HO 3a/iaya pelieHa
HEpaIrMoOHAIBHBIM CITOCOOOM WITH JIOMYIIEHO He 0oJiee AIBYX HECYIIECTBEHHBIX OIMIMOOK.

OtmeTka «3»:
- B JIOTMYECKOM paCCYKJIEHHH HET CYIIECTBEHHBIX OIIMOOK, HO JOMyIIeHa CYIIEeCTBEHHAas
OIIMOKa B MATEMATUYECKUX pacyeTax.

Ot1MmeTKa «2»:
- IMEETCS CYIIECTBEHHBIC OIMOKHU B JIOTHUYECKOM PACCYKICHUH U B PEIICHUU.

OtmeTtka «1»:

OTCYTCTBHE OTBETA Ha 3a/IaHUE.

5.4. OneHka nucbMEHHBIX KOHTPOJIbHBIX PadoT
OtMmeTKa «5»:
OTBET MOJIHBIN U MTPABUIIbHBIN, BO3MOKHA HECYIIIECTBEHHAS OLITHUOKA.
OtMmeTKa «4»:
OTBET HEMOJIHBIN WU TOMYIIEHO He 60iee ABYX HECYNIECTBEHHBIX OITHOOK.
OtMmeTKa «3»:
paboTa BBINIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, IOMYIIEHA OJHA CYIIECTBEHHAsl OIMOKa U
JIBE-TPH HECYIIIECTBCHHBIE.
OTMeTKa «2»:
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- paboTa BBHINOJHEHA MEHBIIE YEM HAIMOJOBUHY WM COACPKHUT HECKOIHKO CYIIECTBEHHBIX
OIINOOK.

OtMmetka «1»:
- paboTa He BBIIOJTHEHA.

[Ipu olieHKe BBIMOJIHEHUSI TUCEMEHHOW KOHTPOIBHOW PabOThl YUUTHIBAIOTCS TPEOOBAHUS
equHoTo opdorpaduueckoro pexxuma. Pabora MoxeT ObITh Mepenucana B TEUCHHE 2 Helleb CO
JTHSI TIPOBEJICHUS TIPU YCIIOBUU BBITIOJTHEHHS paOOThI HaJl omnOKamMu. [Ipu ycrenHoit nepenucke
B )KYpHaJI BBICTABIIICTCS CPEIHSS OLICHKA.

5.5. Onenka TecToBBIX padoT

TecThl, coCTOAIIME W3 TATH BOIMPOCOB, MOTYT OBITh HCIIONB30BAHBI TMOCTE HM3YyYCHUS
Marepuasia Kaxaoro ypoka. Tect u3 10—15 BompocoB ucCHoOnb3yeTcss Uil MEPUOTUYECKOTO
koHTposst. Tect n3 20—30 BOMpPOCOB MCMONB3YETCs UIsl UTOMOBOIO KOHTPOJs. OpHEHTHPOM
OLICHUBAHUSI TECTOBBIX PA0OT CIYKUT COOTHOLICHHE TMPOIEHTA BBIIOJHEHHOTO 3a/JaHus U
COOTBETCTBYIOLIEH OTMETKH:
0-30% - «1» 0-49% - 2» 50-70%-<«3» 71 —85% - «4» 86 —100% - «5»

5.6. Ouenka pedepara
B onenke pedepara ucronb3yrOTCs CIEAYIONUE KPUTCPUH:
* coOmosieHre TpeboBaHM K ero 0(hOpPMIICHHUIO;
*  HEoO0XOAMMOCTh M JOCTaTOYHOCTh NPUBEACHHOW B TekcTe pedepara uHopManmu s
PaCKpBITUS TEMBI;
* yMeHHe 00y4aronierocsi CB0O0OOIHO H3JIaraTh OCHOBHBIE HJICH, OTPAKEHHEIE B pedepare;
*  CcIOCOOHOCTH 00YHYarOIIerocs MOHATh CYTh 3aJaBaeMbIX UJI€HAMH aTTECTAllMOHHON KOMHCCHUU
BOIIPOCOB U C(HOPMYIIUPOBATH TOYHBIE OTBETHI HA HUX.

6. Yueono-memamuueckuii nnan, 10 knacc

B mom uucne
Ne Konuuecmeo
Tema KOHmMpOJbHbIE
n/n uacoe meopus npakmuxa
padomol
OCHOBBI XHMUM.
1 | TloBTOpeHue u 7 3 4 0
yriyOJaeHue 3HAaHUH
) OcHOBHEIE TOHATHS 12 5 1
OpPraHUYECKON XUMUH
3 | YrueBonoposast 28 14 13 1
Kucnopoacoaepxaiue
4 | opraHuueckue 15 7 7 1
COCIMHEHHS
A3oT- 1
5 | cepoconepxkariie 5 3 2 0
COCJIMHEHHUS
6 Buonoruyecku akTHBHBIC 14 7 6 |
BCIIICCTBA
7 BricokoMosexysipHbie 3 2 1 0
COCJIMHEHHUS
8 | [pakTukym 9 9 0
9 O6006mmenue u } 6 2 3 1
yrITyOJieHne 3HAHWHA
10 | PesepBHOE Bpems 3 3 0
Htoro 102 44 53 5

B nactosimeit [Iporpamme no cpaBaenuto ¢ YMK B.B.Epemuna u nip.
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* U3MEHEHBl JaThl TPOBEIEHHs NPAKTUYECKUX pPabOT, KOTOpbIE CrPYNIHPOBAHBI B
«[IpakTKyM», B COOTBETCTBUM C BO3MOXHOCTbIO HX IpOBEJICHHMs Ha Oaze DKoJoro-
buonornueckoro Llenrpa;

* YMEHBIIICHO YHCJIO YacoOB Ha MOBTOpeHHE Marepuana 8-9 kiacca (m.1) B monwe3y pasmena
«OCHOBBI OpraHU4ecKOr XUMHUM» (M. 2-7) ¢ LEeNIbI0 BIPABHUBAHUS COOTHOIICHUS 00HEMOB
4acoB Ha IIOBTOPEHHE U HOBBI MaTepual, COOTHOLIEHHs OOBEMOB COJCpPKAHUSA
COOTBETCTBYIOIIMX pa3nenoB (cTp. 13-20).

7. Cooepicanue yueono2o npeomema «Xumus» Ha y2iyoi1eHHOM YPOGHE CPEOHE20 00uie2o
oopazoeanusa (10 knacc)

1. OcHoBbl xumuu. [loBTOpeHue u yriaydjeHue 3HAHN I

Atombl, MoJekynbl, BemectBa. CrpoeHue aroma. Ilepuonuueckuii 3aKOH U
Ilepuonnueckasa cucrema xumuueckux syemeHToB . M. MenaeneeBa. XuMHUYECKast CBA3b.
ArperaTHbl€ COCTOSTHUSI.

Knaccudpukanus xumudeckux peakinuid. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIHU.
Baxneiime Kigacchl HEOPraHWYECKHWX BeEIIeCTB. Peakmuu wWOHHOTO oOOMeHa. PacTBophI.
Komnounusie pactBopsl. I'uaponus coneil. KommekcHble coenquuenus. PacueTsl o ypaBHEHUSIM
XUMHYECKHUX peakiuid. ['a30Bbie 3aKOHBI.

OCHOBBI OPraHNYeCcKOl XUMHUHU

2. OCHOBHbBIE MOHATHS OPraHUYECKOl XUMHH

IlosiBleHMEe ¥ pa3BUTHE OPraHUYECKOM XMMHUM Kak Haykd. IIpenmer u 3ajgaum
OpraHNYeCKOM XUMUU. MeCTO M 3HaUeHUE OPraHNYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
B3aumocBsI3b HEOpPraHWYECKUX U OpraHuyeckux BemecTB. OCOOCHHOCTH OpraHuYeCKUX
BeulecTB. [IpuumHbl MHOroOOpasusi opraHudeckux BemiecTB. OpraHuueckue BeIIeCTBa B
IPUPOJIE.

VYrnepoaHslid CKEIET OPraHUYECKON MOJIEKYJIBI, €r0 TUIBL: [UKINYECKUE, AlUKINYECKHE.
KapOouukinnyeckue W TETepOLUKINYECKUE CKelleThl. KpaTHOCTh XMMHUYECKOW CBS3H (BUIBI
CBsI3€H B MOJIEKyJaX OPraHWYeCKMX BEIIECTB: OJWHAPHBIC, BOWHBIE, TpPOWHbBIC). 3MeHeHue
SHEPTUU CBSA3EH MEXIY aTOMaMH YIJiepoja IpH YBEIMUYEHUH KPAaTHOCTH CBsi3u. HachlilieHHbIe 1
HEHACBIIICHHBIE COCAMHEHUsS. DJIEKTPOHHOE CTPOECHHWE M XMMHYECKHE CBSI3M aTOMa YIJIEpOJa.
'uOpuan3alys aTOMHBIX OpOMTAaNeil, ee TUIIBI IS OpPraHMYECKHX COEIMHEHHMit: sp’, sp> sp.
O6pa3oBaHue ©- W T-CBs3eld B MOJIEKYJIaX OpPraHUYECKUX coeauHeHuil. [IpocTpaHcTBeHHOE
CTPOEHHE OPraHUYECKUX COEIUHEHUI.

XHUMHUYECKOE CTPOEHUE KaK MOPSAOK COEIMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJICHTHOCTH. (OCHOBHBIE TMOJOXXEHUSI TEOPHUM XHUMHYECKOTO CTPOEHUS OpPraHUYeCcKHX
coequHeHnnit A. M. byrtiepoBa. 3aBUCMMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOCHHUS
monekyn. CtpykrypHas gopmyna. M3omepus u u3omepsl. CTpYKTypHass U TPOCTPAHCTBEHHAs
nzomepusi. zomepus yriaeponHoro ckenera. Mzomepus nosoxenus. MexkinaccoBasi ©30Mepus.
Bunel npoctpancTBeHHONW un3oMepud. Onrudeckas u3oMepusi. ACHUMMETPUYECKUI aTOM
yraepona. OnTuyeckne aHTUNOJAbl. XHUPaIbHOCTb. XHPAJIbHBIE M aXUPAIbHbIE MOJIEKYJIBI.
I'eomerpuueckast uzomepus (yuc-, mpaHc-u30Mepus).

DJIEKTPOHHOE CTPOEHUE OpPraHUYECKMX BEUIECTB. B3anMMmHOE BIIMSHME aTOMOB WU IPYII
aToMOB. DneKTpoHHbIe 3(dexTsl. MHAyKTHBHBIN U Me30MepHBbIi 3 dexTsl. [Ipencrasnenue o
pe30HaHce.

Knaccupukamms  opranmueckux  BemecTB. OCHOBHBIE — KJIACCHI  OpTraHUYECKHX
coemuaeHuil. [lpuHmmmel  knaccudukanmum — opraHuyeckux — coeauHeHuil. [loHsTHe O
¢ynkunonanpHOM rpymme. Kinaccudukaims opraHHu4ecKuX COEIMHEHUH Mo (hYHKIIMOHAIBHBIM
rpynnaM. ['omosorus. ['omosioru. I'omosorudeckast pa3HocTb. ['oMonornyeckue pssl.
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Homenknarypa  opranuueckux  BemiecTB. MexayHapoaHas — (CUCTeEMaTHuecKas)
HOMEHKJIaTypa OpPraHMYeCKHUX BEUIECTB M MPUHIMIBI 00pa30BaHUS HA3BAHUN OPraHUYECKHUX
coeMHEeHUN. PanmonanbHas HOMEHKIIATypa.

Knaccudukanmst 1 0COOEHHOCTH OpraHndeckux peakiuidi. CriocoObl 3amuceil peakiuii B
opranndeckoil xumuu. Cxema U ypaBHEHHe. YcIoBUs mpoBeneHHs peakuuid. Knaccuduxanms
peaklMil OpraHNYeCKUX BEIIECTB 0 CTPYKTYPHOMY IPU3HAKY: 3aMEIICHUE, MPUCOEINHEHUE,
oruieruieHne. PeaknuoHHble LeHTpbl. llepBoHadanpHblE NOHATHA O THIAX M MEXaHHU3Max
OpPraHMYeCKUX peakuuid. ['OMOIUTHYECKHI UM TEeTePOJUTUYECKUUA pa3pblB  KOBAJIECHTHOM
XUMHUYEeCKON CBsi3u. CBOOOTHOpAJMKAIBHBI M WOHHBIM MeXaHU3Mbl peakuuu. lloHsTHE O
CBOOOJIHOM pajukaiie, Hykieoduse, snekrpoduie, kapookatuoHne u kapdannone. O003HaueHNE
VMOHHBIX pEaKUui B OpraHnyecko Xumuu. OKHUCIUTEIbHO-BOCCTAHOBUTEJIbHBIE pEAKLUU B
opraHuyeckod xumuu. HaeHTudukaiums OpraHUYecKHX coeauHeHud. [ eHeTmdeckas CBS3b
MEXy KJIacCaMU OPTraHMYECKUX COECAUHEHUM.

OU3NKO-XUMUYECKUE METO bl UCCIIEIOBAHMSI CTPOCHHUS U PEAKLMOHHOW  CHOCOOHOCTH
opranuueckux coeauHeHuil. Crekrpockornus SAMP, wmacc-cnekTpomerpus, HWH(paKpacHas
CIIEKTPOCKOIIHSL.

JemoncTpauuu. Moaenu OpraHud4ecKux MOJIEKYII.

3. Yraesoaopoasl

AJIKaHbl. OJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbI MeTaHa. Sp3-
['ubpuauzanus opouTaneit atoMoB yrieposa. ['oMonorndeckuii psa u odmas Gpopmysia aakaHoB.
Cuctematnueckass HOMEHKJIAaTypa alKaHOB U paaukayioB. M3omepusi yriepogHOro cCKelera
ankaHoB. [lonstre o kKoHpopMammsx. DuU3NYECKUE CBOMCTBAa allKaHOB. 3aKOHOMEPHOCTH
U3MEHEHUsI (U3UYECKUX CBOWCTB. XHMHUYECKHME CBOWMCTBA aJKaHOB: TaJIOTEHUPOBAHUE,
HUTPOBaHUE, JNErHJIpUPOBAaHUE, TEPMHUUYECKOE paslio’KeHUe (MHUPOJSU3), TOpEeHUEe Kak OJWH U3
OCHOBHBIX HCTOYHHMKOB TeIJIa B MPOMBINUICHHOCTH U OBITY, KaTaJIUTHYECKOE OKHCIICHHE,
KPEKUHI KaK CHOCOObI TMOJY4YeHHsS] Ba)KHEHIIMX COEAMHEHHH B OpPraHMYECKOM CHHTE3eE,
u3oMepH3aIys Kak Croco0 TOJy4deHHs BBICOKOCOPTHOTO O€H3MHA. MeXaHu3M peakiuu
CBOOOJIHOPAIMKATIFHOTO 3aMeIleHHs (Ha TMpuUMepe XJIOpHpoBaHWs MeTaHa). CHHTETHYECKUE
CrocoOBl TIONyYeHHUS aNKaHOB. METO/bI MONYYCHUS aTKaHOB M3 AJKHJITAIOTCHUIOB (peaKius
Bropma), nekapOoKcHInpoBaHueM cojiel KapOOHOBBIX KHCIIOT M DJIEKTPOJIM30M PacTBOPOB COJIEH
KapOOHOBBIX KUCIOT. HaxoxkeHne ankaHoB B IPUPOJIE U MPUMEHEHHE alTKaHOB.

Huxaoankanbl. CTpoeHHe MOJEKYN HUKIoaNKaHoB. OOmas (Gopmyna IMHUKIOATKAHOB.
Homenknarypa  nukinoankaHoB.  M3oMepusi — UMKJIOAIKaHOB:  YIVIEPOJAHOTO  CKeJeTa,
MEXKKJIacCoBasi, MPOCTpaHCTBeHHas (yuc-, mpanc-uzomepus). HanpsokeHHbIE U HEHANPSKEHHbIE
kel Crenuduka CBOWCTB IIUKIOATKAHOB C MaJbIM pa3MepoM LUKIIA. XUMUYECKUE CBOHCTBA
LUKJIOTIPOTIaHa: TOPEHHE, PEeaKuu MPUCOeAUHEHUS (TUIPUPOBAaHUE, PUCOECTUHEHNE TaOT€HOB,
rajioreHOBOJIOPOJIOB, BOJbI) M LMKIOIEKCAaHA: TOPEHHUE, PEaKUHMH PAAUKAIBHOTO 3aMEIICHUS
(x7opupoBanue, HUTpoBaHue). [lonydyeHne HUKIOATKAaHOB U3 aJIKAHOB U JUTajJOreHAKAHOB.

AJKeHbl. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOSHHE MONEKYIbl OJTHIEHA. Sp°-
['ubpumuzanmst opOutaneit atomMoB yriepona. 6- U n-CBs3u. ['omonmoruueckuii psig U oOImas
dopmyna amkeHoB. Homenknarypa aikeHoB. M3oMepus ajakeHOB: YIIEPOAHOTO CKEJNeTa,
MOJIO’KEHUSI KPATHOW CBSI3HM, MPOCTPAHCTBEHHAs (T€OMETpUYECcKas U30MEPHsl, WU YUC, -MpaHc-
u3zomepus), MexkiaccoBasi. dusnueckue CBONCTBA AJKEHOB. XUMHUYECKHE CBOMCTBA AJIKEHOB.
Peakuuu 31ekTpodUIBHOIO MNPHUCOEAMHEHUS KaK CHoco0 TMosydeHus (PyHKIMOHAIBHBIX
MPOU3BOJHBIX YIIEBOAOPOAOB: THUIPUPOBAHHUE, TaJOTCHUPOBAHUE, TUAPOTAIIOTCHUPOBAHUE,
ruapaTanys ajJkeHoB. MeXxaHu3M 3JeKTpO(UILHOTO TNPUCOEIUHEHHUS K ajikeHam. llpaBuio
MapKoBHUKOBa ¥ €ro OOBSICHEHHE C TOYKHM 3pEHHs ODJEKTPOHHOH Teopuu. Pamukanbhoe
MPUCOCIMHEHHE OpOMOBOJOPO/Ia K ajJKeHaM B TMPUCYTCTBUU Tepekuced. B3ammopeiicTBue
QIKEHOB ¢ OpOMOM M XJIOpOM B Ta30BOH (haze MpH BBICOKOW TeMIlepaType WU Ha CBETY.
OxucneHne alkeHOB: TOpeHHe, OKUCIEHHE KUCIOPOAOM B MPUCYTCTBUU XJiopuaoB namiaaus (1I)
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u menu (II) (Bakep-mporecc), OKHMCICHHE KHCIOPOIOM B MPHUCYTCTBUHM cepebpa, OKUCICHHE
rOpsAYMM MOJKHCIEHHBIM PAacTBOPOM II€PMaHIaHaTa Kajus, OKHCICHHE NEPMaHTaHATOM KaJlHs
(peakuust Barmepa), o3oHupoBanue. KauecTBeHHbIE peakUMM Ha JIBOMHYIO  CBS3b.
[IpombinieHHble U JabopaTopHble CHOCOObI TOMy4YeHUs ankeHoB. [lodydeHue alkeHOB
JNErUPUPOBAHUEM aJIKaHOB; peaKIMed HIMMUHUPOBAHMUS U3 CIHUPTOB, TaJOT€HAIKAHOB,
nuranoreHankanoB. [IpaBunmo 3aitueBa. Ilomumepusanua ankeHoB. [lomumepuzanusi Ha
karanu3aropax L{uriepa—Harra. [IoaudTHIEH KaK KPYIHOTOHHAXKHBIM IIPOLYKT XUMUYECKOIO
npou3BOACTBA. [[puMeHeHne anKeHOB (3THIICH U TIPOITHIICH).

Aakanuenbl. Kiaccudukamus ankaJgueHOB MO B3aWUMHOMY PACIOJIOKEHUIO KPATHBIX
cBazet B Monekyne. (OcoOEHHOCTH 3JEKTPOHHOTO M MPOCTPAHCTBEHHOTO  CTPOEHUS
CONPsDKEHHBIX ankaaueHoB. OOmas ¢opmyna ankaaueHoB. HomeHknatypa W u30Mepus
ankaaueHoB. PU3MYECKHE CBOMCTBA alIKaAUEHOB. XMMUYECKHE CBOMCTBA AJIKAJIUCHOB: PEaKIIMU
npUCcOeANHEeHNS (THAPUPOBAHUE, TaJOTEHUPOBAHUE), TOPEHUs U monuMepusanuu. 1,2- u 1,4-
[Ipucoenunenune. Ilomyuenune ankaauenoB. CuHTe3 OyragumeHa w3 OyTraHa | 3TaHOJA.
[omumepuzanus. Kayuyku. Bxian C. B. JlebeneBa B mosiyueHHE CHHTETHUECKOTO KaydyyKa.
Bynkanmzanus kayuykoB. Pe3swna. MuHorooOpaswe BHIOB CHHTETHYECKHX KaydyKOB, HX
CBOMCTBA U IPUMEHEHHUE.

AJIKMHBI. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJbl AalETUJIEHA. Sp-
I'uGpunuzamms opOutaneil aromoB yriepoja. l'omonormueckuid psim U obmas Qopmyna
anknHoB. Homenknatypa ankuHoB. M30Mepusi alKHWHOB: YIIEPOJHOTO CKEJNETa, MOJIOKEHUS
KpaTHOM CBs3M, MExXKiaccoBass. (DU3MYEeCKHUE CBOWCTBA aJKMHOB. XUMHUYECKHE CBOMCTBA
aNKUHOB. Peaknuy mpucoeIMHEHHs KakK CIOCO0 MOJyYyeHUs MOJIMMEPOB M JAPYTUX MOJE3HBIX
IpoAyKToB. I'mapupoBanue. Peakuuu mpuCOEIUHEHNs TaJIOT€HOB, rajlOr€HOBOAOPOIOB, BOJBI.
Tpumepuzauusi v aumepusanust auetwieHa. Peakuuu 3amemienus. KucnoTHelie cBolcTBa
AJIKUHOB C KOHIIEBOM TPOWHOHN CBs3bl0. AlETWIEHUIbl. B3auMozeiicTBue aneTUIEHUIOB C
rajoreHankadHaMmu. ['openue anerunena. OKUCIEHUE AIKUHOB PACTBOPOM IEPMAHIaHATA KaJIHs.
[lonyyenue aneTuieHa MNHUPOJIM30M MeETaHAa W KapOWIHBIM MeTonoM. CHHTE3 aJKWHOB
aJIKWIMpoBaHUEM aueTwnnaoB. [IpuMeHeHue aneruneHa. ['opeHue aneTuwieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIs1 CBAPKHU U PE3KH METAJLIIOB.

Apenbl. Uctopus otkpeiTus 6en3ona. [lonstue 06 apomatuanoctu. [IpaBmio Xrokkes.
Hebenzounnbie apomatnueckue cucteMbl. COBpEeMEHHBIE IMPEICTaBICHUSI 00 AJIEKTPOHHOM H
MPOCTPAHCTBEHHOM CTpoeHuH OeH3oma. O0mas ¢popmyna apeHoB. M3omepusi 1 HOMEHKIIATypa
roMoJioroB 6eHzoza. M3omepus au3aMenieHHbIX O€H30JI0B Ha MpuMepe KcuiioioB. dusnueckue
CBOMCTBa OcH30y1a. XUMHUYECKHE CBOMCTBAa OcH30y1a. Peaknuu 3amenieHuss B OCH3EIbHOM SApe
(anexTpoduabHOE  3aMelIeHHue): raJIor€HUPOBAHNUE, HUTPOBAHHUE, AJKUIIMPOBAHHUE,
aluIIMpoBaHue, cynb@upoBaHue. MexaHn3M peakiuu 3JIeKTpopHUIbHOrO 3aMenieHus. Peakuuun
NPUCOCIUHECHUST K OeH30iy (THAPUpPOBAHME, TAJIOr€HUPOBaHHE (XJIOPHPOBAHUE HA CBETY)).
Peakmus ropenus. OCOOEHHOCTH XMMHUYECKUX CBOMCTB AJIKHUIOCH30JIOB HA MPUMEPE TOIYOJIA.
B3anMHOe BiMsHHME aTOMOB B MOJEKyle Toiyona. IIpaBuwia opueHTanuu 3aMeCTUTENICH B
peakuMsaX 3aMEIlEeHMs], COIJacOBaHHAas M HECOIVIACOBAHHAs OpHUEHTauus. XJIOPUPOBAHHUE
tonyona. OKHCICHHE aNKWIOEH30JI0B PACTBOPOM IepMaHraHara kanus. [ajmoreHupoBaHue
AJTKUIO0CH3010B B OOKOBYIO Iienb. HuTpoBanue HutpoOeH30ma. [lomydyeHwe OeH3zona u ero
romosioroB. Ilpumenenue romosioroB Oen3zona. IloHsATHE O TONMMANEPHBIX apeHax, HuX
duznonornyeckoe 1eHCTBUE Ha OPraHU3M YeJIOBEKa.

I'enemuueckan c6a3p MEXAY pa3IM4HBIMU KilaccaMH yrieBoaopoaoB. KauecTBeHHbIe
peaklMK Ha HENPEAEIbHbIE YTIIIEBOAOPOIBI.

I'anorenonponsBoaHbIe YIJ1€BOAOPOI0OB. ONEeKTpOHHOE CTpOEHHE
raJOreHONPOU3BOIHBIX  YIIEBOAOPOAOB. Peaknuu 3amemieHus rajaoreHa Ha THAPOKCHI,
HUTPOTPYIIY, LUAHOTPYNNy, amMuHOTpynmy. JlelicTBHe Ha TalloreHNpOU3BOAHBIE BOJHOIO U
CIIUPTOBOTO pacTBopa mienoun. CpaBHEHHE PEaKIIMOHHON CIIOCOOHOCTH aJIKMII-, BUHWII-, (DEHUII-
U OeH3wiIranoreHu10B. BzanmopaelicTBue ITUrajgoreHajskaHoB ¢ MarHueM U IMHKoM. [loHsTue o
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METaJUIOOPraHNYeCKUX COCNMHEHUAX. Marnunopranndeckue coenvHeHus. Peaktus ['punsspa.
Vcnonp30BaHue raloreHoIpon3BOAHBIX B OBITY, TEXHUKE U B CHHTE3E.

JdemoHcTpauuu

1. CocraBnenue mojaenel MojieKys ajakaHoB. 2. bpomupoBaHue rekcaHa Ha CBETY. 3.
['openue MeraHa, sTUieHa, aneTuieHa. 4. OTHOIIIEHWE METaHa, dTUJICHA, alleTUJIeHa U OeH30a K
pacTBopaM IepMaHraHata kKaiausg W OpomHoil Boxe. 5. IlomydeHue >TuieHa peakuei
Jeruaparanuu dtanona. 6. [lomydenue aneTwieHa ruapoan3om kapouaa kaupius. 7. OKUCIeHHEe
TOJIyOJIa pPAcTBOpPOM mepMmaHranara kanus. 8. Ilomydenuwe crTuposia aenoIuMepu3alue
MOJIMCTHPOJIA U UCIIBITAHUE €r0 OTHOIIEHUS K pPaCTBOPY MepMaHTaHaTa Kajusl.

4. Kucjopoacoaep:xaimue OpraHudecKue coeIMnHeHnst

Cnuptsl. Knaccudukaims, HOMEHKIATypa U U30MEpHUsS CIIUPTOB. | OMOJIOTHUECKHI PsiJT
U obmas GopMmyna MpeaesbHBIX OJHOATOMHBIX CIUPTOB. PU3MUECKHe CBOWCTBA MpEACIbHBIX
OJIHOATOMHBIX CHHUPTOB. BogoponHas cBsA3b MeXIy MOJIEKYJIaMH U €€ BIMsSHHE Ha (u3nyecKue
CBOMCTBAa CIMPTOB. XMMHUYECKHE CBOMCTBA CIIUPTOB: KUCIIOTHBIE CBOICTBA (B3aUMOJEHCTBUE C
HaTpUeM KakK CIOCO0 YCTaHOBJICHHMS HaJIM4YWs TUIPOKCOTPYIIbI); PEaKIuu 3aMelleHus
THJIPOKCUIIBHOM IPYIIIBI HA TaJIOTeH KaK CIIOCO0 MOIyYeHHUs] paCTBOPUTENICH; MEXKMOJICKYIISIpHAS
U BHYTPUMOJIEKYIJISIpHas JeTupartainus; oopa3oBaHUe CIOKHBIX 3()UPOB C HEOPraHUYECKUMHU U
OpraHMYECKUMH KHUCJIOTaMu; ropeHue; okuciaeHue oxcuaoM wmenu (II), nmogxuciaeHHBIM
pacTBOpPOM IE€pMaHraHaTa Kajius, XpOMOBOH CMECBIO; PEaKIUMU YIJIEBOJOPOIHOIO paauKaia.
CpaBHeHUE pPEaKIMOHHOW CIMOCOOHOCTH TEPBUYHBIX, BTOPHYHBIX U TPETHUYHBIX OJHOATOMHBIX
CIUPTOB B PEAKIMH 3aMelIeHMs. AJIKOToJsAThL. ['MAponu3, alKuIupoBaHue (CHHTE3 MPOCTHIX
apupoB 1o Bumbsimcony). D¢upsl dochopHbeix kuciaor. Poiab MoHo-, au- u Tpudocdaros B
OMoxuMHUEcKHX Mpoueccax. [I[pombiluieHHbIN cuHTEe3 MeTaHoa. [lonydyenue sTaHona: peakus
OpoXKeHMsI  TJIOKO3bl, THIpaTanus dTuieHa. [IpuMeHeHne MeTaHOJIa ©  3TaHOJA.
®uU3HOIOrnYecKoe JIEHCTBHE METAHOJIa M 3TAaHOJA HAa OpPraHU3M YeloBeKa. MHOroaToMHbIE
CIUPTHL. ODTWICHIIMKOIb M TJIULUEPUH KaK MPEICTABUTENM TMPEACIbHBIX MHOI0ATOMHBIX
CIUPTOB, UX (QU3MUECKHEe U XUMUYEeCKue cBoicTBa. KauecTBeHHas peakiysi HA MHOTOATOMHbIE
CIUPTHI U €€ NMPUMEHEHHUE JJIs PACIIO3HABAaHUS INIMIIEPUHA B COCTaBE KOCMETHYECKUX CPENICTB.
CuHTe3 JAMOKCaHAa W3 OJTWICHIVIMKONSA. TOKCHMYHOCTh ATWiIeHrMKois. [Ipaktuueckoe
MPUMEHEHUE STUICHTIUKOJIS U TJIULIEpPUHA.

[TpocTteie 3¢hupbl Kak H30MEpHl MPEAETbHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE HX
(¢U3NUEeCKUX M XMMHUYECKHX CBOWCTB CO CIHMPTaMU. Peakius pacuieryieHusi MpoCThIX 3(UpoB
1oJ10Bo10poAoM. [lepokcuabl IpOoCThIX 3PUPOB, MEPHI PEIOCTOPOKHOCTH IIPU paboTe ¢ HUMHU.

®enoabl. CTpoeHue, H30MepHs 1 HOMEHKIaTypa GpeHosoB. B3auMHoe BIUsSHIE aTOMOB B
MoJsiekysie (eHosa. Du3nUecKue W XUMHUYECKHE CBOWCTBa (heHoja W Kpe3ojoB. KucioTHbe
CBOWCTBA (DEHOJIOB B CPAaBHEHMM CO CIUPTAMHU: PEAKIIMM C HATPUEM, TUAPOKCHIIOM HATpHSL.
Peakiuu 3amenienrst B OEH30JbHOM KOJIBIIE (rajioreHupoBaHue (OpOMHpPOBAHUE), HUTPOBAHHE).
[Ipocteie »¢upel QenonoB. Oxucinenue ¢enonoB. KadecTBeHHblE peakuuu Ha (HEHOI.
[Toyuenue dhenona. [Ipumenenne geHona.

KapOonunbHble coequHeHHsl. AJubJerugbl M  KeTOHbl.  JJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE KapOOHWJIBHOM TPYNIbl, €€ MOJSPHOCTh U MOJSPU3YEMOCTb.
Knaccudukanus anpaernoB 1 keToHoB. CTpoeHUE MPEebHBIX alIbJeTHA0B. I oMoIornyeckuii
PN, HOMEHKJIATypa, W30MEpUs NpeNeibHbIX anpaeruaoB. CTpoeHHE MOJIEKYJbl aleTOHA.
I'omonoruueckuil psia, HOMEHKIATypa M H3oMepus KeToHoB. OOmias (opmyna mnpenenbHbBIX
anpaeruioB U keroHoB. dusnueckue cBoicTBa (opmanbaeruaa, aleranblIeruaa, aneToHa.
[lonaTue 0 KeTO-eHONBHON TayTOMEpHUU KapOOHMIIBHBIX COCIMHEHMHA. XHUMHYECKHE CBOICTBa
IpelebHbIX albJETHI0B U KETOHOB. MeXaHu3M peakiui HyKIeo(UIbHOT0 IPUCOEAUMHEHUS TI0
KapOOHMIIBHOM rpymme. Peakuuu mNpuUCOETUHEHUs BOJIBI, CHUPTOB, I[IMAHOBOAOPOAA H
ruapocyinbuta Hatpus. [lomydenume ameranmeld W ketanei. CpaBHEHHE PEAKIIMOHHOM
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CHOCOOHOCTH QJIBJIETUAOB U KETOHOB B pEaKIMIX MpUcOoeIuHeHNs. Peakiiun 3aMerieHnst aToMoB
BOJIOpPOJa TMpH YriepogHoM arome Ha ranoreH. [lomumepusaunus ¢opmManbpaeruaa u
aneranpaernga. CuHTe3 CIMPTOB B3aMMOECHCTBHEM KapOOHWIBHBIX COEAMHEHHH C pPEaKTHBOM
I'punbsipa. OxwuciieHne KapOOHWIBHBIX coenuHeHu. (OCOOCHHOCTH pEaKIUH OKUCICHUS
aneroHa. CpaBHEHME OKHCIIEHMs ajbJAETUAOB M KETOHOB. ['mapupoBanue. BoccraHoBieHue
KapOOHUJIbHBIX COEAMHEHUH B cnupThl. KauecTBEeHHBbIE peakIUM HA albJETHAHYIO TPYIILY
(peakius «cepeOpstHOTO 3epKaniay, B3aumonencTBue ¢ ruapokcuaom meau (II)). AmapmonbHO-
KPOTOHOBAsI KOHJACHCALUS albJeruI0B U KeToHOB. OcoOenHocTH ¢opmanbiaeruna. [lomyduenue
NpeAesibHbIX aJbJACTUIOB: OKUCJICHHE CIUPTOB, TMiapaTtanus ameTtwieHa (peakiusi Kyudepona),
OKHCJICHHEM dTUJIEHA KUCIOPOoAoM B mpucyTcTBUM xsopuaa namiaaus (II). Ilomyyenue anerona
OKHCIICHHEM TPOMAaHOJIa-2 1 Pa3ioKeHUEM KalbI[MeBON MM OapHeBOI COJIM YKCYCHOM KUCIIOTBHI.
TokcuuHOCTH anpaeruaoB. Baxkueliue npecTaBUTENN ajdbJAETHAOB U KETOHOB: (hopMasbAeTu,
YKCYCHBIN aJIbJIETU], ALIETOH U UX IPAKTUYECKOE UCIIOIb30BAHUE.

KapGonoBbie kucorbl. CTpoeHHE MpeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
Knaccudukanusi, wu3zomepuss ¥ HOMEHKJAaTypa KapOOHOBBIX KHCJIOT. OJEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIIHLHOM TPpyMIIbl. ['oMoorudeckuid psa u odmas popmyna
IpeJeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT. (DPU3NWYECKHE CBOWCTBA TNpEACTIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha MpPHUMEpPEe MYpPaBbHHOH, YKCYCHOH, MPOMHUOHOBOM,
NaJIbBMUTHHOBOW U CT€apUHOBOM KUCIOT. BogopoaHblie cBsi3M, acconuanus KapOOHOBBIX KHCIIOT.
XUMHYEeCKUE CBOMCTBA MpeeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. KucioTHBIE CBOMCTBA
(M3MEHEeHHE OKPACKH MHAUKATOPOB, PEAKIIMK C aKTUBHBIMHU METAJIJIaMH, OCHOBHBIMH OKCHJIAMHU,
OCHOBaHUSIMHU, coyiiMH). VI3MeHeHHne cuiibl KapOOHOBBIX KHCIOT MPU BBEACHUU JOHOPHBIX U
aKIENTOPHBIX 3amecTuTenell. B3aummopelicTBue KapOOHOBBIX KHUCJIOT CO CIUPTaMHU (peaxius
sTepuUKaIun), 00pPaTUMOCTh PEAKIINU, MEXAHU3M PEaKIuu dTepudukanun. ['aroreHupoBanme
KapOOHOBBIX KHCIOT B OOKOBYIO Ienb. OCOOEHHOCTH XMMHUYECKHX CBOWCTB MYpPaBbUHOM
kucnotel. [lodydyeHue mpeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJOT: OKHCIICHHE
aJbJIETUI0B, OKHMCIIEHUE IEPBUYHBIX CIIMPTOB, OKUCJIECHHME AJKAHOB M AJKEHOB, T'MAPOJIU30M
FeMHUHAJIbHBIX TpUrajJoreHuaoB. B3anmogeiictBuem peaktuBa ['apHbepa ¢ YIIIEKHCIBIM Ta30M.
[TonyueHue MypaBBUHON M YKCYCHOM KHUCJIOT B IIPOMBILIIEHHOCTH. [IppuMeHeHne MypaBbUHOU U
YKCYCHOM KHCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCIOTBL: OOIIME CHOCOOBI MONYyYeHHS, OCOOEHHOCTH
xumuueckux cBoiicTs. ll{aBeneBass u MaloHOBasi KMCIIOTa KaK HPEICTaBUTENN AUKAPOOHOBBIX
KucIoT. CHHTE3bI HA OCHOBE MAJIOHOBOT'O 3pHpa. AHTHAPUIBI 1 UMUABI TUKaPOOHOBBIX KHCIIOT.

HenpenenbHble U apomMaTHYeCKHE KHCIOTHI: OCOOCHHOCTHM MX CTPOCHHS M CBOMCTB.
[Ipumenenne O€H30MHON KHUCIOTHL. ApOoMaTH4YecKHe JUKapOOHOBBIE KHUCIOTHI ((Tanenas,
u3zogranenas U TepedraneBas KUCIOThI): MPOMBIIICHHbIE METO/IbI MOJYyYEHUS! U MIPUMEHEHHUE.
[TonsiTHE O THUAPOKCHKAPOOHOBBIX KHUCIOTaX M UX MPEACTABUTENSX MOJIOYHOH, JTUMOHHOM,
A0710YHON U BUHHOM KHUCIIOTaX.

Bricue npeaenbHble U HeNpeAeabHbIe KapOOHOBBIE KHCIOTHL. 3HAUYECHHE U IIPUMEHEHUE
KapOOHOBBIX KHCIIOT.

@DYHKIHMOHAJIbHbIC TMPOU3BOAHbIC KApPOOHOBBIX KHCJIOT. X1opanzuopuowvl u
anzuopuobl KapOOHOBBIX KHUCJIOT: TIOJYYCHHE, THAPOIN3. B3auMoaeicTBUE XJTOPAHTUIPHIOB C
HYKICODUIbHBIME ~ peareHTaMu. [lomydeHue CIOXHBIX 3(QUPOB €  HCIOJIB30BaHUEM
XJIOPAHTUAPUIIOB U AHTUJPUJIOB KUCIIOT.

Cao:xnble 3¢pupsbl. CTpoeHue, HOMEHKIATypa U U30MEpHsl CIOXKHBIX 3(upoB. C1oxKHbIE
3(HUpHI KaK U30MEPbl KAPOOHOBBIX KUCIOT (MEXKiIaccoBas uzomepus). CpaBHeHHE (HU3MUIECKUX
CBOWCTB M PEaKIIMOHHON CIIOCOOHOCTH CIOXKHBIX 3(UPOB M M30MEPHBIX UM KapOOHOBBIX KUCIOT.
['uppomu3  cnoxkHbiX 3¢upoB. CrocoObl TOMYyYEeHHUS CIOXKHBIX d3(PHUpOB: 3TepuduKaIys
KapOOHOBBIX KHCJIOT, AIMJIUPOBAHUWE CIHPTOB M AalKOTOJSATOB TaJIOTCHAHTHAPUAAMH U
aAHTUAPUJIAMH, AITKWIUPOBAHHE KapOOKcHaaT-uoHOB. CHHTE3 CIOXHBIX 3(PUPOB (HEHOJIOB.
CrnoxHnble 3¢pupbl HeopraHmueckux KucioT. Hurpornunepun. [Ipumenenne cioxHbIX 3(HPOB B
MUIIEBON ¥ apPIOMEpPHOI MPOMBIIIICHHOCTH.
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Amuovl KapOOHOBBIX KUCJIOT: TIOTYYE€HUE U CBOWCTBA HA IPUMEpE alleTaMU/a.

ITonsTHE 0 HUMPUAGX KapOOHOBBIX KUCIOT. LlMaHIUPUHBIL.

Conu KapOOHOBBIX KHCIOT, MX TEPMHUYECKOE PpA3JIOKEHHE B NPUCYTCTBUU IIETOYH.
CuHTe3 KapOOHWIIBHBIX COEAMHEHUH Pa3JI0KeHUEM KaJbIIMEBbIX COJIeH KapOOHOBBIX KUCIIOT.

JemoncTpauuu. 1. B3aumopeiictBue HaTpust ¢ 3TaHonoM. 2. OKHUCIIEHHE 3TaHOJA
okcumom Menu (II). 3. Topenue stanona.4. B3aumopeiicTBue TpeT-OyTHUIIOBOTO CIHPTA C
constHOM kucnoToil. 5. Momodopmuas peakuus. 6. OmnpeneneHue aabAETHIOB MPH TTOMOIIH
Ka4eCTBEHHBIX peakiuid. 7. OKUCIEHUE allbJIETU0B IEPMAHTaHATOM KaJIHSI.

JlabopaTopHbie onbIThl. 1.CBolicTBa 3THIIOBOrO crnupTa. 2.CBOMCTBA TIULEPHHA.
3.CpoiictBa ¢enomna. 4. CoiictBa ¢gopmanuna. 5. CBoicTBa yKCycHO#M Kuciotel. 6. Comu
KapOOHOBBIX KHCIIOT.

5. A30T- u cepocoepxkalIue COeTUHEeHNUS

Amunsl. Knaccudukanus mo Ty yrieBoJgOpOIHOTO paavKalia v YHCITy aMUHOTPYIII B
MOJIEKyJie, HOMEHKJIaTypa, u3oMepusi aMUHOB. [lepBUuHbIe, BTOpUYHBIE U TPETHUYHBIE aMUHBI.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE NpelebHbIX aMUHOB. DuU3nuecKkue CBOWUCTBA
aMUHOB. AMHUHBI KaK OpPraHMYECKHME OCHOBAaHMS: pEaKUuu C BOJAOHM, kuciaoramu. Coaun
alKuIaMMoHus. Peakiys ropenus aMuHOB. AJTKUJIMPOBAHUE U allJIMPOBAaHUE aMUHOB. Peakuuu
aMUHOB C a30TUCTOM Kucjotoil. [loHsiTHE O UYETBEPTHUUHBIX aMMOHHEBBIX OCHOBAHUSX.
Hutpozamunpl. MeToasl WIEHTUDUKANUNA TEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX aAMHUHOB.
[ToryueHne aMUHOB aJKUJIMPOBAHUEM aMMHaKa M BOCCTAHOBJIIEHHEM HHUTPOIPOU3BOJHBIX
yIIEBOIOPOAOB, U3 crupToB. [IpuMeHeHne aMUHOB B (apMaleBTHUECKON MPOMBIIUICHHOCTH.
Apomatuyeckue aMuHbl. AHWIMH KaK TNPEICTaBUTENb apoMaTH4yecKuX amMuHOB. CTpoeHue
aHuWiIuHa. B3auMHOe BiMsiHUME TPyNI aTOMOB B MOJIEKYJIe aHWJIMHA. BiusiHue 3amectutenieid B
apoOMaTHYECKOM SIIpe Ha KUCIOTHbIE U OCHOBHBIE CBOMCTBA apuiaMUHOB. [Ipuunnbl ocnabieHus
OCHOBHBIX CBOMCTB aHWJIMHA B CpPAaBHEHUMM C aMUHAMH TMPEIEIbHOTO psla. XUMUYECKUE
CBOICTBa aHWJIMHA: OCHOBHBIE CBOMCTBA (B3aMMOJIEICTBIE C KMUCIOTaMHU); PEaKIIMK 3aMeIleHuUs B
apoMaTH4ecKkoe sapo (TamoreHupoBaHue (B3aMMOJCHCTBHE ¢ OpPOMHOUM BOJOI), HUTPOBaHUE
(B3aMMOJIEHCTBHE C A30THOM KHUCJIOTOH), Cynb(UpPOBAHUE); OKHUCIICHHE, AJKIIMPOBAHUE U
alMJIMPOBaHUE IO aTOMy a30Ta. 3alluTa aMUHOTPYIILI MMPU PEaKIUUd HUTPOBAHUS aHWIMHA.
Aneranununa. [IumazocoeauHenus. Jlua3oTUpoBaHWE TMEPBUYHBIX apWiIaMUHOB. Peakiuu
JINA30COEMHEHUN C BBIJICJICHUEM a30Ta. Y CIOBUSL a30COUYETaHUs, a30- U JIMa30COCTABIIAIONIME.
A30kpacuTeny, 3aBUCUMOCTh MX cTpoeHust oT pH cpenbl. Unaukaropsel. [lonydenue anwimHa
(peakuust 3UHMHA). AHWIMH KaK ChIpbE Ul MPOM3BOJICTBA AHWIMHOBBIX Kpacutenei. CHHTE3bI
Ha OCHOBE aHUJIMHA.

Hutpocoennnenus. DIEKTPOHHOE CTpOeHue HUTPOTPYIIIIBL. [Tonyuenne
HUTPOCOETUHEHHUI. BoccranoBnenue HUTPOAPEHOB B aAMUHBI. ApoMarndeckue
HUTPOCOCIUHEHUsA.  AKIENTOPHbIE  CBOMCTBA  HUTPOrpyMmbl.  AJbAOJIbHO-KPOTOHOBAS
KOHJICHCAllUs HUTpOcoeuHEH. B3pbIiBuaThie BemecTna.

Cepooprannueckue coeanHeHus. [IpeacraBieHue o cepoOPraHUYECKUX COCIUHEHUSX.
Tuonbl, THOPEeH. OCOOEHHOCTH WX CTPOCHUS W CBOWCTB. 3HAYCHHE CEPOOPTaHUYECKHX
COEIMHEHU.

I'erepounkibl. A30T-, KUCIOPOA- U CEPOCOACPIKAIINE TeTepolUKibl. DypaH, TUPPOI,
THOpEH W UMHUAA30] KaK TPEICTaBUTENM MATUWICHHBIX reTeponukioB. [Ipupona
apOMaTHUYHOCTH TMATUWIEHHBIX TETEPOLMKIOB. DJIEKTPOHHOE CTPOCHHME MOJIEKYJbl MUPPOJa,
apoMaTHYeCKUH XapakTep MoseKyibl. KucioTHele cBoiicTBa nuppoia. Peakiuu runpupoBanus
rerepouukyioB. I[loHarne o mnpupomHbix nophupuHax — xyopodmwmne u remme. OOmue
npecTaBiIeHuss 00 UX PONU B JKUBOU mpupoze. [IupuauH Kak MpeacTaBUTENh MIECTUYICHHBIX
FeTePOLMKIIOB. OJEKTPOHHOE CTPOCHHWE MOJIEKYJIbl MNHPUIMHA, apOMaTUYECKUN XapakTep
MoJiekyJibl. OCHOBHBIE CBOWCTBa TNUpUAMHA. Pa3nuuuve B MPOSBIEHUUM OCHOBHBIX CBOMCTB
nupposia U NHpUAMHA. Peakuuu nupuauHa: >JIeKTpOoPHIbHOE 3aMelleHHe, THIpUpPOBaHHUE,
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3aMelIeHre aTOMOB BOJOPO/a B -TI0JI0KEHUH Ha TUAPOKCOrpymiy. [THKOTMHBI 1 UX OKUCIIEHHE.
Kero-eHonbHast TayTromepusi P-ruapokcunupuauHa. Tayromepusi [B-TUAPOKCUIUPUIUNHA U
ypammna. IlpeacraBienne 00 uMuaazoie, MUIEPUIUHE, NMUPUMUIMHE, WHAOJNE, HUKOTHHE,
aTponuHe, ckarone, Gypdypoae, TUCTUAMHE, TUCTAMUHE, MypUHE, MYPUHOBBIX U
MUPUMHUUHOBBIX OCHOBAHUSIX.

JdemoncTpauuu. 1. OcHOBHBIE CBOWCTBa aMUHOB. 2. KauecTBeHHbIE peaKIIMy HAa aHUJIMH.
3. AHUnTMHOBBIE KpacuTend. 4. OOpa3Iibl reTEPOIUKIMUESCKIX COSIMHEHHUH.

6. BuoJjornuyecku akTUBHbBIE BellleCTBA

Kupbl Kak crokHble 3QUPHI TIUIEPUHA U BBICIIMX KapOOHOBBIX KHCIOT. PacTurenbHbie
U JKUBOTHBIC XKUPBI, UX cOCTaB. PU3HUECKUE CBOMCTBA JKUPOB. XUMHUYECKUE CBOMCTBA JKUPOB:
TUJIpupoBaHue, okucienue. [lepokcuaHoe okucienue xkupoB. [Iporopkanue xupoB. ['maponns
WIA OMBUICHHE KUPOB KaK CHOCOO MPOMBIIUIEHHOTO TOJIY4YEHHUS CONEH BBICIIMX KapOOHOBBIX
kucnotT. ['unporenuzanus xupoB. [IpuMenenue xupoB. MbIa Kak CONM BBICHIMX KapOOHOBBIX
KucIoT. Moromue cBoiictBa Mmbuia. IlpencraBnenue o nunupax. OOmuye MpencTaBIeHHUS O
OuosIornuecKuX (PYHKIUAX JIUTTHUIOB.

Yraesoawl. O6mas popmyna yriaeBonos. Knaccudukanus yrieBogoB. MoHO-, OUTO- U
nonucaxapuabl. OU3NUECKHe CBOWCTBA M HAXOXACHHE YIJIEBOJAOB B INpHUPOJE (Ha MpUMEpe
TJIIOKO3BI U PpyKTO3bl). JIMHEWHAs U UKInYeckas GopMbl IITIOKO3bI U GpyKTO3bl. [Tupano3s! u
dbypanossl. opmyner Oumiepa u Xeyopca. [loHsTHE 0 TayTOMEpHH KaK BUIE U30MEPUU MEKTY
UKJINYECKON M JUHEHHOU dopmamu. OnTudeckas U30MepHsl INIIOKO3bl. XUMHUECKUE CBOICTBA
TJIFOKO3BI: OKHCIICHHE XJOPHOM WM OpOMHOW BOJOH, OKHCICHHE a30THOW KHCIIOTOM,
BOCCTAaHOBJICHME B IIECTHATOMHBIA CIHUPT, AlMIMPOBAHUE, AJTKUIMPOBAHHUE, H30MEpHU3aLs,
KaueCTBEHHbIE pEaKIMM Ha T[IIOKO3y (IKCIEpUMEHTaJbHbIe JO0Ka3aTelIbCTBA HAIMYUS
albJETUJIHOM M COHUPTOBBIX IpPyHNIn B TJIIOKO3€), CIUPTOBOE,  MOJIOYHOKHUCIIOE,
IPOMUOHOBOKUCIOE M MAacisgHOKHCIOoe OpokeHue. [ THMKO3MIHBIM — THIPOKCHI,  €ro
cnenuduyeckne coiicTBa. [lonstue o rmuko3ugax. [loHATHE O MTIOKO3UIaX, UX HAXOXKICHUH B
npupoje. [lomyduenue rimroko3sl. OpykTo3a Kak W30Mep TIIOKO3bL. Pubo3a m nme3okcupubosa.
[Ipumenenne u Ouosoruyeckasi poib yriaeBogoB. OKUCIIEHHE YIIIeBOJOB — HUCTOYHHK SHEPTHH
JKUBBIX OPraHU3MOB.

Hucaxapuowi. Caxapo3a Kak IpeJICTaBUTEIb HEBOCCTAHABIMBAIOUINX HCAXapUIOB.
Crpoenue, ¢puznueckue 1 XUMHIECKHE CBOMCTBA caxapo3bl. MaybTo3a, JJAaKTO3a U 1eJII00103a;
UX CTpOeHHe, (pu3nueckue W XHUMHUYECKHue cBOHCTBa. ['maponus aucaxapunoB. [lomyuenue
caxapa u3 caxapHoil cBekibl. [I[puMeHeHne caxapossl.

THonucaxapuovr. Kpaxmain, TIMKOTEH W IEJUIIOJ03a KaK OHOJOTMYECKHE MOIUMEPHI.
Kpaxman kak cMmech aMmJIo3bl W aMWJIONEKTHHA, €ro (PU3MYECKHE CBOMCTBA. XUMHUYECKHE
CBOMCTBAa Kpaxmaia: THUAPOJU3, KaueCTBEHHAs pEaklUHus C HOJAOM U €€ MNPUMEHEHUE id
oOHapyXeHHsI KpaxMaia B MPOAYKTaX MUTAHUA. [ TUKOreH: 0COOEHHOCTU CTPOCHHS M CBOWCTB.
Hemnmono3a: crpoeHre u GU3NIECKUE CBONCTBA. XUMHUYECKHE CBOMCTBA IIEJUTIONO03bI: THIPOIIH3,
oOpa3oBaHue CIOXHbIX 3(upoB. IlpuMenenue kpaxmana u ueslIoia03bl. [IpakTHueckoe
3Ha4YeHue nojucaxapuaoB. [loHsaTre o mpou3BoICTBE OyMaru.

HyxkneunnoBbie kuesaotrbl. Hykneosuasl. Hykneotuasl. HykienHOBBIE KHCIOTHI Kak
npupoanbie nonuMepsl. CoctaB u ctpoenue HykiaenHoBbIx kucioT (AHK u PHK). I'mpponus
HYKJIEUHOBBIX KHUCJIOT. POJb HYKIEMHOBBIX KHUCIOT B JKU3HEIEATEIBHOCTH OpPraHU3MOB.
Oyuknuu JHK u PHK. Kommnementapuocts. ['enernueckuit kon. Mccnenosanue cocrasa JJTHK
YeJI0BEKa U €ro NPakTUYeCKOe 3HAYCHHUE.

AMuHOKHCJI0TBI. COCTaB, CTPOEHHE M HOMEHKJIaTypa aMUHOKHUCIOT. ['oMosiornueckuit
PN OpeleabHbIX aMUHOKHCIIOT. M30MepHs npeaenbHbIX aMUHOKUACIOT. OnTHYeckast U30Mepusl.
dusznuecKkue CBOMCTBA NpEACTbHBIX aMHUHOKUCIOT. OCHOBHBIE aMHMHOKHUCIOTBHI, 00pa3ylomiue
6enku. CrocoObl MOJSy4yeHUS! aMUHOKHUCIOT. AMMHOKHUCIOTHI Kak aM(OTepHbIE OpraHUYecKue
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COCIMHEHMS, PAaBHOBECHUSI B PACTBOpaX aMUHOKHUCIOT. CBOWCTBA aMUHOKHUCIIOT: KUCJIOTHBIE U
OCHOBHBIE  CBOMCTBA; HM30QJIGKTpUYECKass TOYKA; QJKWIMPOBAHWE U  allWJIMPOBAaHUE
AMUHOTPYIIBL, 3TepUPUKALNS, PEAKIHH C a30THCTON KuclIoToi. KauecTBeHHBIE peakiuu Ha
aMUHOKHCJIOTHI ¢ rtuapokcuaom wmeau (1), wuarmapuaoMm, 2,4-muHUTPOGTOPOSH30IOM.
Crnenuduyeckne KadecTBEHHBIE pEaKIUM Ha apOMaTUYECKUE H  TeTePOIMKIMYECKUe
AMHUHOKHCJIOTHI C KOHIICHTPUPOBAHHOM a30THOM KHMCJIOTOM, HA UCTeHH ¢ aneraroM cBuHna (II).
[TonsTHE O NMKIMYECKUX aMUJax — JlaKTaMax U JUKeTONWIlepa3uHaxX. buomormueckoe
3HaYeHHE 0-aMUHOKHUCIIOT. O0acT MPUMEHEHUS! aMUHOKHCIIOT.

Ilenmuovl, ux crpoenue. IlenTuaHas cBsA3b. AMUIHBIM XapakTep MENTUAHON CBA3H.
Cuntes nentuioB. ['uapoan3 nenTuaoBs.

Beaku xak mnpupoansle Ouomonumepsl. CoctaB u crpoenue OenkoB. I[lepBuuHas
CTpyKTypa OenkoB. XHUMHUECKHE€ METOJbl YCTAHOBJEHHMS AaMHUHOKHCIOTHOTO COCTaBa U
nocliea0BaTeIbHOCTH. DEepPMEHTATUBHBIN THIpOIN3 OeinkoB. BropuuHas cTpykTypa OEnKoB: o-
criipanb, P-cTpykrypa. TpeTudyHas W YeTBepTUYHAs CTpyKTypa OenkoB. [lucynbdumHbie
MOCTUKH W WOHHBIE W BaH-AEp-BAaIbCOBHI (TUAPOGOOHBIC) B3aMMOICHCTBHUS. XHUMHUYECKUE
CBOMCTBa OENKOB: THAPOJIM3, JCHATypallvs, KadeCTBEHHBbIC (I[BETHBIC) PEAKIMA Ha OEIKH.
[IpeBpatenust 6ekoB MU B opraHu3me. buonornueckue ¢yHkuun OenkoB. JlocTmkeHus B
U3YYEHUU CTPOEHUS U CUHTE3a OEJIKOB.

JdemoncTpauuu. 1. PacTBopuMOCTh yIrieBOJOB B BoAe W dTaHojie. 2. OOpasibl
AMUHOKHCIIOT.

JlaGoparopuble omnbIThl. 1. CBoiicTBa TIOKO3bl. 2. OrmpenesieHHe Kpaxmanaa B
npoaykTax nutanus. 3. JKupsl u ux cBoiictsa. 4. L[BeTHbIE peakiuy OenKoB.

7. BLICOKOMOJIEKYJIPHBIE COCAUHEHHU S

OcHOBHBIE TOHATHA  BBICOKOMOJIEKYJISIDHBIX ~ COCOUHEHHMI: MOHOMEp, IOJIHMMED,
CTPYKTYpPHOE  3BEHO, CTemneHb mnonuMmepusaiuu. OCHOBHBIE  CIIOCOOBI  MOJYYECHHUS
BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHUW: pEakUuu IIOJIMMEPU3alud W IMOJIMKOHICHCALHH.
Cononumepusanus. CTpoeHUE U CTPYKTYpa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB ITOJIMMEPOB OT
cTpoeHus Monekyn. Kiaccudukanus mnomumepoB: miuacTMaccsl (IUIACTHKH), 3JIACTOMEPHI
(Kay4yKku), BOJOKHA, KOMMO3UTHL. COBpeMEHHbIE IUIacTMacChl (IUTACTUKU) (TIOJMATHIIECH,
HOJIMIPONUIIEH, HOJUCTUPOI, TOJIMBUHIIXJIOPUA, (pTopomiact, Moau3TUIeHTepedTanaT, aKpui-
OyTaIueH-CTUPOJIbHBIA TIACTUK, MOJUKapOOHaThl). TepMOIUIacTUYHBIE W TEPMOPEAKTHUBHBIC
nonumepsl. ®denondopmanpaerunnpie  cmonbl. KommosuTHble Martepuansl. [lepcrekTuBbl
UCIIOJIb30BaHUSI KOMIIO3UTHBIX MAaTEpUaIoOB. YTJICIUIACTUKU. BONOKHA, WX KiIacCU(pHUKAIHA.
[IpuponHbIE 1 XUMUYECKUE BOJNOKHA. MICKyCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA. lloHATHE O
BUCKO3€ M areraTHOM BoisiokHe. [lonmmadupHble W NOJMaMHUIHBIE BOJIOKHA, WX CTPOEHUE,
cBoiicTBa. [IpakThueckoe  HCHOJIB30BAHME  BOJOKOH. OmactoMmepbl. [lpupomueii  u
CHUHTETHYECKUH Kayuyyk. Pe3una u »6onuT. [IprumMenenue nomumepoB. CUHTETHYECKUE TUICHKH.
MemOpanbl. HoBbIE TEXHOIOTUH JJalbHEHIIEr0 COBEPLUICHCTBOBAHUS IOJMMEPHBIX MaTEpHAIIOB.

JdemoncTpauuu. 1. O6pasns! miactukoB. 2. Komekuus BojokoH. 3. [TomukonaeHcamus
ATUJICHIJIUKOJIS € TepeTaieBOil KUCIOTOM.

JlaGopaTtopHbie onbIThbl. OTHOIIIEHWE CUHTETUYECKHUX BOJIOKOH K pacTBOpaM KHUCIIOT U
LIETOYCH.

Tunsl pacyeTHbIX 32124

1. HaxoxxaeHnue MoJIeKysipHO (hOpMYJTbI YTIIEBOIOPOA M0 €T0 IIOTHOCTH U MacCOBOM
JI0JIE 3IIEMEHTOB, BXO/ISIIUX B €r0 COCTAB WIIM 110 IPOIYKTAaM CTrOpPaHUSs.

2. PacdeTrsl MmaccoBo#t 101 (MacChl) XMMHYECKOTO COSTMHEHUS B CMECH.

3. Pacuersl macchl (00beMa, KOTMYECTBA BEIECTBA) MPOIYKTOB PEAKIMHU, €CIIU OJTHO U3
BEIIIECTB JIJAHO B U30BITKE (MMEET PUMECH ).
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4. PacdeTsl MaccoBO# WK 00BEMHOMN JJOJU BBIXO/A MPOIYKTA PEAKIIUU OT TEOPETUICCKU
BO3MOKHOTO.

5. Pacuersl TerioBoro 3¢ ¢exra peakium.

6. PacueTsl 00bEMHBIX OTHOIIICHU Ta30B NMPU XUMHUYECKUX PEaAKITUIX.

7. PacueTsl Macchl (00beMa, KOTMYECTBA BEIECTBA) MPOAYKTA PEAKIMH, €CITU OJHO W3
BEILIECTB JJAHO B BUJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA.

TeMbl NpakTHYECKUX padoT

. I3roroBneHue monenei MOJIEKyJl OpraHU4ECKUX BELIECTB.
. [lonyyeHue 3TUsIeHa U U3y4EHUE €T0 CBOMCTB.
. [Tonyyenue 6pomdTaHa.

. Ilonny4yenue aietona.

. [losryueHue yKCyCHOM KHCJIOTBHI.

. CuHres THIIanieTaTa.

. I'maponus xpaxmaina.

. UnenTudukanus opraHu4ecKux BeIecTB.

. PactioznaBanue nactMacc.

10. Pacrio3zHaBaHuE BOJOKOH.

11. Kpamenue TkaHeil.

O 00 1IN DN B W~

8. Jlumepamypa, 0P u cpeocmea odyuenusn
Y4eOHo-MeTOoAMYECKOE 0OOecTieueHHe 00pa30BaTeJIbHOIO MpoLecca
Y4ebHO-MeTOAMYECKUIT KOMILJIEKC

1. Epemun B. B., Ky3pmenko H. E., /Ipoznos A. A., Jlyaun B. B. Xumus. 10 kiacc.
— M.: poda, 2019.

2. Epemun B. B. Xumus. 10-11 k1. Metonuueckoe nmocooue / B.B. Epemun, H.E.
Kysbemenko, A.A. [Ipo3nos, B.B. Jlyaun. — M.: lpoda, 2017.
3. Xumus. 10-11 kmaccer: pabouas mporpamma k jguaun YMK B. B. Jlynuna:

yueOHO-MeTomdeckoe mocooue / B. B. Epemun, A. A. [posmos, D. F0. KepumoB. — M.:
Hpoda, 2017.

4. Ky3semenko H. E., Epemun B. B. 2500 3agau no xumuu ¢ pemeHussMu. — M.:
Omnmnxc, 2006.
5. [Ipumepnbie nporpammbl 1o yueOHbIM mpeameram. Xumus 10-11 kmaccsl.

Crangaptel BToporo nokosieHus. — M.: IIpocsemienue, 2010.

JlomoJIHUTeIbHAS JIMTepaTypa

1. Kapmosa A.A.. Jleskun A.H. Xwumunueckuit muuen. Xumug 10 kiacc.
[IpodunbHbIi ypoBeHb. YUEOHHMK JJIs yJauxcs oOIIeoOpa3oBaTeNbHBIX yupexkaeHui. - M.:
Benrana-I'pad, 2011.

2. H.E. Ky3nenoBa, Xumus. 10 knacc. Yriyonennsiii yposens. / H.E. Ky3nenosa, H.H.
["apa, U.M. TuroBa. - M.: «Benrana-I'pad», 2014.

3. H.E. Kysnenosa, 3agaunuk no xumuu. 10 kmace/ H.E. Ky3nenona, A.H. JleBkuH. -
M.: «Benrana-I'pad», 2015.

4. Bonosuk B.b., Kpyreukas E.Jl. Opranuueckas xumus. Bompocsl, ynpakHEHUs,
3amauu, Tecthl. - CI16: CMUO IlIpecc, 2018. I'muaka H.JI. O6mast xumus: yae6HOoe mocodue /
H.JI I'munka. — U3n. crep. — M.: KnoPyc, 2016.

5. I'muuka H. JI., PaburoBuu B. A., Pyouna X. M. 3agaun u ynpaxHeHUs 0 00IIeH
xumun. — 2002.
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6. IOposckas M.A, Kypkun A.B. OcHoBbl opranndeckoil xumuu M.: BUHOM.
JlabGopaTtopus 3Hanui, 2010.

7. PeyroB O.A., Kypu A.JL., byrun K.JI. Oprannueckast xumust B 4-x yactsax. M.:
bunowm. JlabopaTtopus 3nanuii, 2007

8. 3aiines, O. C. Xumus. YueOnuk / O.C. 3aiines. - M.: FOpaiit, 2015.

9. [Ty3zakoB, C. A. COOpHHMK 3ama4d W YIpaKHEHUH 1O OO0Imer Xxumuu. YdeOHOe
nocobue / C.A. [Ty3akos, B.A. [Tonkos, A.A. @unumnmnosa. - M.: FOpaiir, 2016.

10. AxwmeroB, H.C. Obmas u Heopranudeckas xumus: YueOnuk / H.C. AxmeToB. -
CIIG.: Jlans, 2014.

11.  Tapmmn, A.Il. O0mas 1 HeopraHuyeckas XUMHUs B CXeMax, pUCYHKax, TaOIuIax,
XUMHYECKHX peanusx: YueoHoe nocodue / A.Il. Tapmun. - CII6.: ITutep, 2013.

12. I'muuka, H.JI. Obmas xumus: Yaednoe mocodue / H.JI. I'munka.. - M.: KuoPyc,

2013.

13. Xomuenko, M.I'. O6mas xumus. / N.I'. Xomuenko. - M.: HoBas Bonna, 2014.

HNHTepHeT-pecypchl

1. http://school-collection.edu.ru - Enunas xomiekius nudpoBex 00pa3oBaTEIbHBIX
pecypcoB
2. http://www.krugosvet.ru/cMenu/23 00.htm - Dumuknoneauss  “Kpyrocser”.
Xumusi. Hayuno-nonynsipabie myOJIUKaIiuu
3. http://www.n-t.org/ri/ps - IlomynsipHas OUOIMOTEKAa XUMHUYECKHX DIIEMEHTOB

Hcropust oTKpbITHS, (PU3UUIECKHE CBOHCTBA DIIEMEHTOB

4 alhimik.ru - "Anxumux". CoBerbl abuTypueHTy. Yunurenao Xxumun. CripaBo4YHUK
5 https://chemistry.ru/ - OTKpBITHIA YICOHUK. XUMUS.

6. chem.msu.su - "DnexTpoHHas 6uGIMOTEKA O XUMUU"

7 hemi.nsu.ru "OcHOBBI XUMHUH" - DJIEKTPOHHBIN YICOHHK.

8 http://school-sector.relarn.ru/nsm/ - sxypHan «XuMHUS U KU3HbY

9. http://www.chemnetru — HWapopManmonHass xumudeckas cetb MIY  wuwm.
M.B.JIomoHOCOBa

10. http://www.chem.msu.su/rus/olimp/ - lIIkoJbHBIE OTUMITHAJIBI TIO XUMUHT

1. http://rsr-olymp.ru/ - Poccuiickuii coBeT 0OJIMMMIHNAJ IIKOJILHUKOB

12. http://www.rosolymp.ru/ - Bcepoccuiickast oTMMITHa 1a IIKOJTbHUKOB

OcHaleHue y4eOHOT0 mpoiecca
[IpoBenenue 1a0OPaTOPHBIX U MPAKTHUECKUX PadOT OCYIIECTBISETCS C MCIOIb30BAHUEM
MaTepuaIbHO-TEXHUYECKUX  PECYpPCOB  XUMHKO-aHAJIUTHUECKON naboparopuu  DKOJIOTo-
Ounonorudeckoro 1eHTpa «KpectoBckuii 0CTpoB»

HatypaabHble 00beKThl, KOJJIEKINH
- MMHEpPAJIOB ¥ TOPHBIX MOPOJI;
- METaJUIOB U CILIABOB;
- MMHEpAJIbHBIX y100OpeHuil;
- IJ1aCTMAacc, Kay4yKoB, BOJIOKOH.

XUMHYeCKHE PEAKTUBBI 1 MATEPHAbI
Haubonee yacto ucnosib3yemble:
1) [Ipoctolie BeliecTBa: Me/ib, HATPUMN, KalbLIUW, MarHUH, 5KeJ1e30, IUHK;
2) oxcunbl: meau (I1), kanwius, xenesa (I111), maraus;
3) KHCIIOTBI: CepHas, COJIsIHAs!, a30THAs;
4) oCHOBaHHUS - TUAPOKCUIBL: HATPHS, KaJlbLius, 25%-HbIi BOJAHBIN pacTBOp aMMHUAaKa;
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5) comu: xmopunel Hatpus, memu (II), amomunumsa, xenesa (III); HuTpaThl Kamus, HATpUS,
cepebpa; cympdarel meau (1), xemeza (II), xemesza (III), ammoHus; womum Kayius, OpoMUI
HATpUS,

6) opraHUYeCKHe COSUHEHHS: aJIkaHbl (T€KCaH/TeNTaH/OKTaH), STUJICH, CTUPOJI, TOJIYOJI, TAHOJI,
UIIC, denon, yKCycHas KHUCJIOTa, CTEapUH, TMOJHATWUICH, METUJIOBBIA  OpaH)KEBHIH,
dbenondTanenH, J1aKMyc.

Xumuyeckas JJadopaTopHasi MOCy/Aa, ANNAPATHI U NPUOOPLI
1) ITpubops! 11 paboTHI ¢ razaMu;
2) anmapathl ¥ IPUOOPHI 7151 OMBITOB C TBEPIABIMHU, KUIKUMH BEIIECTBAMU;
3) u3mMepuTenbHbIE TPUOOPHI U MPUCTIOCOOIECHUS [Tl BHITIOJIHEHUS OIBITOB;
4) cTexsHHAs U IJIACTMAacCOBas MOCYAa U MPUCTIOCOOICHUS JIIsl IPOBEICHHUS OTBITOB.

Mopaeau
- HabOPBI MO/IETIeH ATOMOB JUISI COCTABJICHUS IIAPOCTEPKHEBBIX MOJIeNEi MOJIEKYII;
- KPUCTAJNTMYECKHE PEUICTKH COJICH.

Yu4eOHbIe OCOOUS HA MEeYATHOM OCHOBE
- Ilepnoanueckas cucrema xumuueckux nemeHToB /. M.Menneneena;
- TabauIIa paCTBOPUMOCTH KHUCJIOT, OCHOBAHHM COJICH;
- DJIEKTPOXUMHUYECKUN Psifl HAPSKEHUM METAJLIIOB;
- QJITOPUTMBI TI0 XAPAKTEPUCTUKE XMUMHUYECKUX AJIEMEHTOB, XUMHUYECKUX PEAKIUN, PEUICHUIO
3aj1ad4;
- lumakTryeckue MaTepHalibl: paboure TeTpaau Ha IMeYaTHON OCHOBE, MHCTPYKIIMHU, KAPTOUKH C
3aJaHUAMU, TaOINIIEL.

JKPAaHHO-3BYKOBbIE CPe/ICTBA 00y4YeHH s
- KOMIIBIOTEP
- MYJIbTUMETUAIIPOEKTOP

Tunsl ypokoB, BUIbI KOHTPOJIA
Tun / gopma ypoka:
NHM — n3y4yenue HOBOro marepuasa
31UM — 3akpersieHne U3y4eHHOTro MaTepuania
C3VYH — coBepiiieHCTBOBaHUE 3HAHUM, YMEHUH, HABBIKOB
KY — xoMOMHUPOBaHHBIN YPOK
YOC3 — ypok 0000111eHUs U cCHCTeMaTU3aluy 3HAHUH
K3V — KOHTpOJIb 3HAHUI U YMEHU I

Buabl koHTpOJIA:

T —Ttect

CP — camocrosiTenpHast paboTa
@O — (poHTaNBHBIH OMTPOC
YO — ycTHBIN 0O1poc

I1P — mpoBepouHas pabota
[IpP - npakTyeckas padbora
KP — xonTposbHas pabota

9. @opmul peanuzayuu RPOZPAMMbl

Bo3moskHbI ABE hOpMBI pean3auy yaeOHOH IpOrpaMMBbl;
- 04Has1 B OOBIYHBIX YCIOBHSIX (HU3KOM YPOBHE 3MUIEMHUOJIOTHYECKOI OMaCHOCTH);
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- MHCTAHIUOHHAsT QopMa (IPU OTPAHUYCHHUAX, YCTAHABIMBAEMBIX PocrmoTpeOHAI30pOM B
cilydae yXyIIIEHUS SMHICMHOIOTHIECKONH 00CTaHOBKH, BBICOKOM YPOBHE SITHAEMHUOJIOTHUECKOM
onacHoct Covid-19)

Hacrosimas [Iporpamma B 1ensix npoQopHUeHTaluy MpeanoiaaraeT SKCKypCuio Ha XUMHUYECKHMA
dakynaprer CIIOIY wnm npyroit By3 XMMUYECKOTO TTPOQHIIS.
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