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PABOYAS NTIPOI'PAMMA YUEBHOI'O IPEIMETA «XUMMWUS
10-11 xmaccel

YIJYBJEHHBINA YPOBEHD

PaGouass mnporpamma pa3paboTaHa B COOTBETCTBUM C HOPMAaTHBHO-TIPABOBBIMU
JIOKYMEHTaMU:

1. ®enepanbHblii 3akoH «O0 oOpazoBanuu B Poccuiickoit @enepamum» ot 29.12.2012 N
279-@3 (pen. ot 12.05.2019r.)

2. denepallbHBIH TOCYAAPCTBEHHBIM 0Opa30BaTENIbHBIA CTaHAAPT CPEIHEro OOIIero
oOpa3oBaHUs, YTBEPKIEHHBIM TPUKA30M MHUHHCTEPCTBA oOpa3oBaHus U Hayku P®D ot
17.05.2012 r. Ne 413 (pemakuus ot 29.06.2017 1.)

3. Canurapusie npaBwia u HopMmbl CanlluH 1.2.3685-21 «'urneHndeckue HOPMATUBBI U
TpeOoBaHus K oOecreueHUr0 0e30MmacHOCTH W (WiIM) OEe3BPETHOCTH IS 4YejoBeKa (DaKkToOpoB
cpenbl ooutaHus» (yTBEPKACHBI MMOCTAHOBJICHUEM [ JIaBHOTO TrOCyIapCTBEHHOTO CAHUTApHOTO
Bpaya P® ot 28 sauBaps 2021r. Ne2.

4. OcHoBHas o0Opa3oBareibHas IporpamMmma cpeanero oomero oopazosanus ['bOY COIL
No2 umenu I'epost CoBerckoro Coro3a [ H.I'ypesinoBa x.-1. cT. lllenTana

OOpa3oBaTeNbHBIN MPOIECC OCYIIECTBISECTCS C HMCIIOJIB30BAHUEM yUCOHHKOB, YICOHBIX
nocoOuii, BXOAAIIUX B ACUCTBYIOMIMIA (enepalbHblil epedenb. [lepeuenb yueOHUKOB €Xero Ho
YTBEPKJIa€TCS MPUKA30M JUPEKTOPA IIKOJIBI.

IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A YUEBHOI'O ITPEJIMETA
«XHUMU S
JIMYHOCTHBIE pe3yabTaThl B c(epe OTHOILIEHUH 00y4amMxcsi K cebe, K CBOEMY
310POBbI0, K O3HAHUIO Ce0s:

—  OpueHTaIus o0y4JarIMuXcs Ha JOCTHKEHHUE JIMYHOTO CUACThS, PeaTu3aIiio MO3UTHBHBIX
JKU3HEHHBIX TEPCIEeKTUB, WHUIMATUBHOCTh, KPEATHMBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEICIICHUIO, CTIOCOOHOCTh CTABUTH €M M CTPOUTH )KM3HEHHBIE TUTAHBL;

— TOTOBHOCTb U CHOCOOHOCTH OOECTHeuuTh cebe W CBOMM ONHM3KUM JOCTOHHYIO JKU3Hb B
MPOLECCE CAMOCTOSITENBHOM, TBOPYECKOM U OTBETCTBEHHOM JEATEIBHOCTH;

— TOTOBHOCTh M CIHOCOOHOCTH OOYyYarolUXCsl K OTCTAaMBaHUIO JUYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHMSI, TOTOBHOCTh U CIIOCOOHOCTH BhIpa0aThIBATh COOCTBEHHYIO MO3HUIMIO 110
OTHONIICHHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITUSIM TPOILIOT0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHUSA U OCMBICIICHUS UCTOPUH, TYXOBHBIX IIEHHOCTEH M IOCTHKEHUHN HAIIeW CTpaHBbI;

— TOTOBHOCTh U CHOCOOHOCTH OOYYAIOIIMXCS K CAMOPAa3BUTHUIO UM CAMOBOCIHUTAHHUIO B
COOTBETCTBUU C OOIICUETOBEYECKUMH IIEHHOCTSIMU W HJI€ajJjaMU T'PakJIaHCKOTO O0OIIecTBa,
NOTPEOHOCTh B (PU3NYECKOM CAaMOCOBEPIICHCTBOBAHHUH, 3aHATHSIX CIIOPTUBHO-03/10POBUTEIHHON
JIeATEIIEHOCTBIO;

— TpHUHATHE W peanu3aius IEHHOCTeH 3I0poBOro M Oe3omacHOro oOpa3a KHU3HH,
OepeXHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY W
MICUXO0JIOTHYECKOMY 3JI0POBbIO;

—  HETPUSTHE BPEIHBIX MPUBBIYEK: KypEHUS, YIOTPEOICHHUS aTKOTOJIsI, HAPKOTHKOB.

JInuHocTHBIE pe3yabTarbl B chepe oTHOomeHHi olOydaromuxcs k Poccum kak k
Poaune (OTevecTBy):

—  poccuiicKas HACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHIO POCCHUICKOM WACHTUYHOCTH B
MOJIMKYJIBTYPHOM COIIMYME€, YYBCTBO TPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH OOITHOCTH
poccuiickoro Hapojaa u cyapbe Poccun, maTpuoTH3M, TOTOBHOCTH K clyKeHUI0 OTedecTBy, €ro
3aIUTE;



—  YBaXEHHUE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH mepen PomuHoili, ropmoctu 3a
CBOM Kpa#, cBOl PoauHy, mpouuioe W HacTosee MHOTOHAIlMOHAJIbHOrO Hapoma Poccuwm,
YBa)KCHHE K TOCYIapCTBEHHBIM CUMBOJIaM (Tep0, diar, TuMH);

— ¢opMHpOBaHHE YBAKCHHS K PYCCKOMY S3bIKY KaK T'OCYJapCTBEHHOMY SI3BIKY
Poccuiickoit ®denepauuu, SBIAIOMIEMYCS OCHOBOM POCCHMCKOW HWICHTHYHOCTH M TJIABHBIM
(haKTOpOM HAITMOHAIBHOT'O CaMOOTIPEICTICHNS,;

— BOCHHUTAHHWE YBAXCEHHUS K KYyIbType, S3bIKaM, TPAJAWIHUSIM M OObIUAsM HapOJIOB,
npoxkuBaroux B Poccuiickoit @epepanuu.

JIMYHOCTHBIE pe3yJbTaTbl B cdepe OTHOMIEHHH O0Yy4YalOUIUXCA K 3aKOHY,
rOCy/1apCcTBY H K IPa’KIAHCKOMY 001eCTBY:

—  TPaXJaHCTBEHHOCTb, TI'PAa)XJAHCKasg MO3ULMUS AKTUBHOIO M OTBETCTBEHHOIO 4YJEHA
POCCHIICKOTO OOIIECTBa, OCO3HAIOUIETO CBOM KOHCTHTYLIMOHHBIE TIpaBa M O0OS3aHHOCTH,
YBAXKAIOIIEr0 3aKOH W  IPaBOMNOPSAJOK, OCO3HAHHO IPUHHUMAIOMIETO  TPaJWLIMOHHBIE
HAl[MOHAJbHBIE U OOIIEYEIOBEYECKUE T'yMAaHUCTHUECKHE M JIEMOKPaTHUYECKHUE LIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOI JKU3HH;

— TIpU3HAHWE HEOTYY)KJAeMOCTH OCHOBHBIX IIpaB W CBOOOJ| 4YENIOBEKa, KOTOPHIE
MPUHAJJICKAT KKIOMY OT POXKICHHS, TOTOBHOCTh K OCYIIECTBIEHHIO COOCTBEHHBIX MpaB U
cBOOOA 0e3 HapylleHUs TpaB W CBOOOJ APYTUX JUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
mpaBa U CBOOOJIbI YEJIOBEKA U IPaKJaHHHA COTJIACHO OOIIENPU3HAHHBIM MPUHIIUIIAM M HOpMaM
MEXIYHApOJHOIO mpasa U B cooTrBeTcTBUM ¢ KoHcTuTynmen Pocculickont denepanuu, npaBoBas
Y MIOJINTUYECKAsi TPAMOTHOCTb;

—  MHpPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YpPOBHIO pa3BUTHSI HAyKu H
OOIIIECTBEHHON MPAKTUKH, OCHOBAaHHOE Ha JMajore KyJbTyp, a TakKe pa3IudHbIX (opM
OOLIECTBEHHOI'O CO3HAHUSI, OCO3HAHUE CBOEI0 MECTA B MOJIUKYJIBTYPHOM MUDE;

—  HMHTEPUOPHU3aLUs LIEHHOCTEH JEMOKPATHH U COLUAIbHOW COJMIAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOLIEHUN B IPYIIIE UM COLUAIbHON OpraHU3allly;

— TOTOBHOCTh OOYyYaroIMXCsi K KOHCTPYKTMBHOMY YYacTHIO B IPHHATUU pPELICHUH,
3aTparuBaroIIMX WX IpaBa U HMHTEPECHI, B TOM 4YHCIE B PA3IUYHBIX (PopMax 0OIECTBEHHOM
caMOOpraHu3aIiM, CaMOYTIPaBJIEHUs, OOLIECTBEHHO 3HAYMMOI1 1€ TeTbHOCTH;

—  TPUBEPKEHHOCTh HJESM HWHTEpHALMOHAIU3Ma, APYKOBbI, PaBEHCTBA, B3aWMOIOMOIIH
HapoJ0B; BOCIIMTAHUE YBAXUTEIBbHOIO OTHOLIEHUS K HAIMOHATBHOMY J1OCT

—  OMHCTBY JIIOJIEH, UX YYBCTBAM, PEIUTHO3HBIM YOCXKICHUSAM;

— TOTOBHOCTh OOYYaroIIMXCSl MPOTUBOCTOSTH HJAEOJOTHH AKCTPEMH3Ma, HAIMOHAINU3MA,
KceHO(pOoOUH; KOpPYNIUH; JTUCKPUMHHALIMKM 1O COLUAIBHBIM, pPEIUTHO3HBIM, PaCOBBIM,
HallMOHAIBHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLIUAIIbHBIM SIBIICHUSIM.

JInyHOCTHBIE pe3yJbTaThl B c(epe OTHOMICHHH 00Yy4arOIIMXCA C OKPYKAIOIMUMHA
JIOAbMU:

— HPABCTBEHHOE CO3HAaHME U TIOBEJCHME Ha OCHOBE YCBOEHHs OOIEYETI0BEYECKUX
HeHHOCTeﬁ, TOJICPAHTHOTO CO3HAaHWA W NOBCACHUA B IMOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH U
CHOCOOHOCTH BECTU AMUAJIOT C APYTHUMH JIOAbMH, TOCTUTATh B HEM B3aMMOIIOHUMAaHHUs, HAXOIUTh
06HH/Ie oEJI U COTPYAHUYATD AJId UX JOCTHUIKCHUSA,

— IpUHATHE  TyMAaHUCTHMYECKMX  IEHHOCTEH,  OCO3HAaHHOE,  YBAXKUTEIBHOE W
n00poXkKenaTeabHOe OTHOIICHHE K JPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

—  CIIOCOOHOCTH K COTEPEKUBAHUIO U POPMHUPOBAHUE MTO3UTUBHOIO OTHOILEHHS K JIIOJIM, B
TOM YHCJIC K JMIOaM C OrpaHWYCHHBIMH BO3MOXHOCTAMHU 300POBbS W WHBAJIIMIAM, 6epe)KH06,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3MYECKOMY M TMCUXOJOTMYECKOMY 370POBBIO
JIpYTHX JIIO/IEH, YMEHHE OKa3bIBaTh MEPBYIO TTOMOIIIb;

— (¢opmHpoBaHUE BBIPAKEHHOW B MOBEJCHUM HPABCTBEHHOW IO3UIMH, B TOM 4YHCIE
CITOCOOHOCTH K CO3HATEIBLHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS M TIOBEJACHUS HA



OCHOBE YCBOCHMS OOIICUYEIOBEUECKUX IEHHOCTEH W HPABCTBEHHBIX YYBCTB (YECTH, JOJTa,
CIIPaBEUTMBOCTH, MHJIOCEPIUS U IPYKETIO0HS);

— pa3BUTUE KOMIIETEHIMI COTpyIHHUYECTBA CO CBEPCTHUKAMH, JETbMHM MIIAJIIETO
BO3pacTa,  B3pOCIBIMH B  00pa3oBaTelbHON,  OOIIECTBEHHO  IOJE3HOH,  y4yeOHO-
HCCIIEI0BATENIbCKOM, IPOCKTHOM U IPYTUX BUJAX JEATEIBHOCTH.

JIMYHOCTHBIE pe3ybTaThl B cepe OTHOUIEHHH O00YYAIOIIHXCH K OKPY:KAKIIEMY
MHUPY, ’KHBOH NMPHUPO/IE, XYT0:KeCTBEHHOH KYJIbTYype:

—  MHUPOBO33pPEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YpPOBHIO Pa3BUTHS  HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TE€XHUYECKOMY TBOPYECTBY, BIAJICHUE JIOCTOBEPHOMN
uHpopMaLreil 0 MepeloBhIX TOCTHKEHUSX M OTKPHITHAX MHUPOBOW M OTEYECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

— TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIE CaMOOOpa30BaHHIO, Ha
MNPOTSKEHUH BCEW MKU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMpephIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTICIIHON MPOPECCHOHAIIBHON U 00I1IECTBEHHOM JIeATETbHOCTH;

— DKOJIOTMYECKas KyJbTypa, OEpeXHOe OTHOIIEHHS K PpOJHOM 3emje, MHPUPOIHBIM
oorarctBam Poccuu u MHpa; NTOHUMAHUC BJIUAHUA COLHUAIIBHO-ODKOHOMHWYECKUX IMPOHCCCOB Ha
COCTOSTHUE TPUPOIHONW M COIMAIBHON Cpelabl, OTBETCTBEHHOCTh 3a COCTOSIHME MPHUPOIHBIX
pecypcoB; YMEHHUS M HABBIKA Pa3yMHOI'O NPUPOAONOJIB30BaHUSA, HETEPHMMOE OTHOILICHUE K
NEUCTBUSAM, MPUHOCALIMM BpEA JKOJIOTUU;, TPUOOpPETEHHE OIMbITa 3KOJOr0-HANPABICHHOM
JesATeIbHOCTH;

— DCTETHYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTb K JCTETHUECKOMY OOYCTPONCTBY
COOCTBEHHOTO ObITA.

JIuuHOCTHBIE pe3yJbTaThl B cdepe OTHOMIEHHH O00y4YalOIIMXCA K ceMbe H
poaMTEsIM, B TOM YHCJIe MOATOTOBKA K CeMeHOM KU3HM:
—  OTBETCTBEHHOE OTHOIICHHE K CO3/JIaHMI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPUHATHUS
LICHHOCTEH CEMENHOM KU3HU;
—  TOJOXWUTEIbHBIH 00pa3 CceMbH, pOIAUTENHCTBA (OTIIOBCTBA H  MaTEPUHCTBA),
WHTEPUOpHU3AIUS TPAAUIIMOHHBIX CEMEMHBIX IIEHHOCTEM.

JInyHoCTHBIE pe3yJbTaThl B cdepe OTHOUIEHHs] 00y4aloIMXCcA K TpyaAy, B cdepe
COMAJILHO-I)KOHOMHYECKHX OTHOIIEHUIA:

— yBaXeHHe Ko BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTb K 3alllUTe€ CBOEH
COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOp OyayIel mpodeccun Kak MyTh U COcO0 peann3alui COOCTBEHHBIX
KU3HEHHBIX TUIaHOB;

— TOTOBHOCTh OOYyHalOIIMXCsl K TPYIOBOH NpodecCHOHAIbHON IEesITEIbHOCTH KakK K
BO3MOXXHOCTH  Y4acTHsl B  pEIIEHWH  JIMYHBIX, OOIIECTBEHHBIX, T'OCYAapPCTBEHHBIX,
00IIeHAI[MOHAJIBHBIX MPOOIIEM;

—  TOTpeOHOCTh TPYAWUTHCS, YBOKEHHE K TPYAY U JIIOJISM TPYyJa, TPYAOBBIM JOCTHIKCHHSIM,
NOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOLIEHHWE K pa3HbIM BHJaM TPYAOBOM
NeSITeTTHHOCTH,

— TOTOBHOCTh K C€aMOOOCITY)XHBaHUIO, BKJIIOYas OOyYEHHE U BBIMOJHEHHE JIOMAIIHUX
00513aHHOCTEH.

JInyHOCTHBIE pe3yabTaThl B chpepe GU3HIECKOr0, ICUXO0JIOTHYECKOr0, COMATLHOIO
U aKAJeMHYECKOro 0,1aronoay4us o0y4aroumxcs:
—  ¢usuueckoe, SMOLMOHAJIBHO-TICUX0JIOTHYECKOE, COLIMAJIBHOE Onaromnony4dne
oOyJaromuxcsi B )KU3HU 00pa30BaTeIbHOM OpraHU3aliH, OIIYIIEHHWE JAETbMU O€30MacCHOCTH U
IICUXOJIOTHYECKOr0 KoM(popTa, UHPOPMALIMOHHON 6€3011acHOCTH.



IlnaHupyemblie MeTanpeaMeTHbIe pe3yabTaTbl 0cBoeHus 0011
MertanpeameTHble pe3yibTaTbl OCBOEHUS OCHOBHOM 00pa3oBaTENbHOM IPOrpaMMBI
MIPEACTABIICHBI TPEMS TPYNIaMU YHHUBEPCAIbHBIX YUeOHBIX AeiicTBuid (Y'Y /I).

1. PeryasiTuBHbIE YHHBepPCaJbHbIe yueOHbIe JelcTBUSI
BbInycKHUK HAYYHTCS:

—  CaMOCTOSITENIbHO ONpENENATh IIeNId, 3a/laBaTh MapamMeTpbl U KPUTEPHUH, MO KOTOPHIM
MO>KHO OIPENICIHNTh, YTO IEJIb JOCTUTHYTA;

—  OIICHMBAaTh BO3MOXKHbIE MOCIIEJCTBUS JOCTUXKEHUS IMOCTABJICHHON LIENH B JI€ATEIbHOCTH,
COOCTBEHHOW JKM3HH W JKU3HH OKPYXKAIOIIUX JIFOJIEH, OCHOBBIBASICH HA COOOPAKECHUSIX STUKU U
MOpaJH;

— CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIC 3a/la4Ml B 00Pa30BATEIBHOU JEATCIHLHOCTH H
JKU3HEHHBIX CUTYaIUsX;

— OIICHWBATh PECYpChl, B TOM 4YHCIICE BpeMs H JApyrde HEMaTepHaIbHBIC PECYPCHI,
HEOOXOUMBIE JJI JOCTUKESHHSI IOCTABJICHHOM 11eTH;

— BBIOMpaTh TYyTh JOCTHXKCHUS II€TH, TUIAHUPOBATh PEIICHHWE ITOCTABJIICHHBIX 3aj1ad,
ONTUMM3HUPYS MaTepUAIbHbIEC U HEMaTePHAIbHbIEC 3aTPAThL;

—  OpraHu3oBBIBaTh 3(PPEKTUBHBIA TOHUCK PECYpCOB, HEOOXOIUMBIX JUISI JAOCTHIKCHHS
MOCTaBIICHHOW LIENH;

—  COIOCTaBJISITh MOJTYYEHHBIN pe3yibTaT JESATENIbHOCTU C IOCTABJIEHHOW 3apaHee LIETIbIO.

2. [lo3HaBaTe/IbHbIEC YHHBeEpPcaIbHbIe YueOHbIe el CTBUSA
BbInyCKHUK Hay4uTCH:

—  HCKaThb U HaXOAUTh 00OOIIEHHBIE CIIOCOOBI PEIIEHU 3aay, B TOM YHUCIIE, OCYLIECTBIISTh
pa3BepHyThI HMH(OPMAIIMOHHBIA TOUCK W CTaBUTh HA €ro OCHOBE HOBble (yueOHble H
MO3HABaTEJIbHbIE) 3a/1a4H;

— KpPUTHUYECKHM OLIEHUBAaThb W HHTEPIPETHPOBATH HMHPOPMALMUIO C pa3HbIX MO3UIMMH,
pacrno3HaBaTh U (PUKCUPOBATh MPOTHUBOPEUHS B MUH(POPMAIIMOHHBIX UCTOYHHKAX;

—  HCIOJIb30BaThb pa3IUYHBIE MOJEIbHO-CXEMAaTUYECKUE CPEICTBA [UIsl IPEICTaBICHUS
CYIIECTBEHHBIX CBS3€M M OTHOLIEHWMH, a TakKKe€ NPOTUBOPEYMH, BBIABICHHBIX B
UH(POPMALIMOHHBIX HCTOUYHUKAX;

—  HaxOJWUTh M MPUBOAUTH KPUTUYECKUE ApPTyMEHTHl B OTHOIICHUU JIEHCTBUN U CYKICHUM
JIpYroro; CIHOKOWHO M pPa3yMHO OTHOCHUTBCS K KPHUTHYECKUM 3aMEYaHHUSIM B OTHOLICHHH
COOCTBEHHOTO CYXXJIEHUsI, pacCMaTpUBaTh UX KaK PeCypc COOCTBEHHOT'O Pa3BUTHS;

—  BBIXOJMTH 3a pPaMKH y4yeOHOro mpeaMeTa M OCYLIECTBIATH IIeJeHAINPaBICHHbBIN MOUCK
BO3MOXKHOCTEH JIJIsl IIMPOKOI0 EpeHoca CPeICTB U CIIOCOO0B NeCTBHS;

—  BBICTpauBaTh MHIUBHUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAsI OTPAaHUYEHUS
CO CTOPOHBI APYI'MX YYACTHUKOB U PECYPCHBIE OIPAHUYCHHS;

—  MEHATH U YAECPKUBATh Pa3HbIE MIO3UIMH B TI03HABATEIBHOMN AESITEIbHOCTH.

3. KoMMyHHMKaTHBHbIE YHUBEPCAJIbHbIE yUeOHbIe 1elicTBUS
BbInyCKHUK Hay4YuTCH:

—  OCYHLIECTBJIAATH JEJIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAaMHU, TaK M CO B3POCIBIMH
(xak BHYTpH oOpa3oBaTelIbHON OpraHW3alluy, TaKk M 3a €€ MpejesiaMu), MoA0UpaTh MapTHEPOB
JUIS JIeJIOBOM KOMMYHUKAILIMU UCXO/S M3 COOOpa’keHHH pe3ylbTaTMBHOCTH B3aUMOICHUCTBUS, a
HE JINYHBIX CUMITaTU;

— TIpU OCYILECTBJIIEHUH TPYNIOBOH pPabOThl OBITH Kak PYKOBOJIUTENEM, TaK U YJICHOM
KOMaH/bl B Pa3HbIX poOJsiX (FeHepaTop HJed, KPUTHK, UCIIOJHUTEINb, BHICTYAIOMINM, SKCIIEPT U
T.1.);

—  KOOPIMHHUPOBAaTh U BBIIOJHATH pPabOTy B YCIOBHUSX pEAIbHOrO, BHUPTYAIbHOIO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;



—  pa3BepHYTO, JIOTUYHO M TOYHO M3JaraTb CBOIO TOYKY 3pEHHS C HCIIOJIb30BAaHUEM
a/IEKBATHBIX (YCTHBIX M MMCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

—  pacrmo3HaBaTh KOH(DIMKTOTCHHBIE CHUTYallMM W TPEAOTBPAIIATh KOH(PIUKTH A0 HX
aKTUBHOM (ha3bl, BBICTpaMBaTh JEJIOBYH0O U O0pa30BaTeIbHY0 KOMMYHHUKAIUIO, H30eras
JIMYHOCTHBIX OLEHOYHBIX CYXKJIEHUH.

Xumus

B pesyabTare n3yuenusi y4eOHOro npeamera «XMMHsD> Ha YPOBHe CpeJHero ooiero
o0pa3oBaHus:

BbinmyckHUK Ha 0230BOM YPOBHE HAYYMTCS:

—  packpblBaThb Ha IpHMeEpax pojib XUMHHM B (POPMHUPOBAHMHM COBPEMEHHOH Hay4dHOH
KapTUHBI MUPA U B IPAKTUUECKOM 1€ATEIbHOCTH YEJI0BEKA;

— JIEMOHCTpPUpOBaTh Ha IpUMepax B3aUMOCBS3b MEXAY XHUMHUEH M JIpyrumu
€CTECTBEHHBIMU HayKaMH;

—  packpbIBaTh Ha IpUMepax MOJ0KEHHs TEOPUH XUMUYeckoro crpoenust A.M. bytieposa;

— noHuMmarb Qusnueckuii cmbicn Ilepuoguueckoro 3axona [[.M. MenneneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCHUMOCTb CBOWCTB XMMHUYECKMX 3JEMEHTOB M OOpa30BaHHBIX HMH
BELIECTB OT 3JIEKTPOHHOT'O CTPOECHHUSI aTOMOB;

—  OOBSCHATH NPUYMHBI MHOI0OOpa3us BELIECTB Ha OCHOBE OOLIMX MpPEACTAaBICHUN 00 MX
COCTaBE€ U CTPOCHUU;

— TPUMEHSTH MPaBHUJA CUCTEMATHYECKOM MEXIyHapOJHOW HOMEHKJIATyphl KaK CpeicTBa
pa3nuyYeHHs U UISHTH()UKALNY BEIIECTB 110 UX COCTABY U CTPOCHUIO;

—  COCTaBIATh MOJIEKYJSPHbIE M CTPYKTypHbIE (DOPMYJbl OPraHMYECKMX BELIECTB Kak
HOcuTeNnell WHQPOpPMAaMM O CTPOCHUH BEIIECTBA, €r0 CBOWCTBAX M NPUHAIJICKHOCTH K
OIpeIelIEeHHOMY KJIACCy COeMHEHUI;

—  XapaKTepu30BaThb OPraHWYECKUE BEIIECTBA II0 COCTaBY, CTPOCHHUIO U CBOMCTBaM,
yCTaHaBJIMBATh IPUYUHHO-CIICCTBEHHBIE CBSI3U MEXAY JaHHBIMU XapaKTEPUCTUKAMH BEILECTBA;

—  IPUBOJUTH IPHUMEPHl XUMHUUYECKHX pEaKLUil, pacKpbIBAIOIIMUX XapaKTEpHbIE CBOICTBa
TUIHMYHBIX TPEACTaBUTENECH KJIACCOB OPraHMYECKHUX BEIIECTB C LENbI0 UX HMJICHTU(DUKALUU U
00BsiICHEHUS 00J1aCTU IPUMEHEHUS;

—  IPOrHO3MPOBATh BO3MOKHOCTb INPOTEKAHUS XMMHUYECKHUX PEAKIUI HAa OCHOBE 3HAHUH O
TUIIAX XUMUYECKON CBS3M B MOJIEKYJIaX PEareHTOB U UX PEaKLIMOHHON CIIOCOOHOCTH;

—  HUCIOJIb30BaThb 3HAHUSA O COCTaBE, CTPOCHWU M XMMHYECKHUX CBOWCTBAaxX BEIIECTB IS
0€30MacHOro NPUMEHEHUS B IPAKTUUECKOH 1eATEIbHOCTH;

—  TPUBOJUTH MPHUMEPHI MPAKTHUECKOTO UCIOIb30BAaHUS MPOJIYKTOB MepepaboTku HEPTH U
OPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COEAMHEHMH (TONMATUIIEHA, CHHTETHYECKOIO
KayuyKa, alleTaTHOrO BOJIOKHA);

—  TPOBOAMUTH ONBITHI M0 PAaCHO3HABAaHUIO OPTaHMYECKUX BEILECTB: INIMLEPHUHA, YKCYCHOM
KHCJIOTBI, HEMIPEAENIbHBIX KUPOB, TIIIOKO3bI, Kpaxmaia, OEJIKOB — B COCTAaBE MUIIEBBIX TPOAYKTOB
U KOCMETUYECKUX CPE/ICTB;

—  BIAJeTh NMpaBWIAMHU U NpHeMaMu 0e30MacHON paboThl ¢ XMMHUYECKUMH BEIIeCTBAaMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

—  yCTaHaBJIMBAaTh 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIUU U CMEIICHHUS] XUMUYECKOTO
paBHOBECHsI OT pa3IMYHBIX (AKTOPOB C LENbI0 OMpeneieHUs] ONTHUMAaJbHBIX YCIOBHIA
IIPOTEKAHNS XMMHUYECKUX IIPOLIECCOB;

—  NPUBOJUTH IPUMEPHI THIPOIN3a COJIEH B MOBCEAHEBHON KU3HU YEJIOBEKA;

— IPUBOJUTH IPHUMEPHl OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX pEeakUuid B IMPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEAEATEIbHOCTH OPTaHU3MOB;

— TPUBOIUTH NPUMEPbl XHMHYECKHUX pPEaKLMH, pPAaCKPBIBAIOIIMX OOLIMEe XUMHUYECKUE
CBOICTBa MPOCTHIX BEUIECTB — METAJIIOB U HEMETAILJIOB;

— TPOBOAMTH pacyeThl Ha HAXOXAECHHUE MOJEKYSIpHOW (opMynbl yriaeBoJopoaa Io
MPOAYKTaM CTOpPaHHS U IO €ro OTHOCUTEIbHOW IUIOTHOCTH U MAacCOBBIM JOJISIM 3JIEMEHTOB,
BXOJISILIINX B €r0 COCTaB;



— BIAJeTh NpaBUJIaMHU OE30MaCHOTO OOpAIICHUS C E€IKUMH, FOPIOYMMHU M TOKCHYHBIMHU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHUMHH;

—  OCYHIECTBIATh MOMCK XWMHYECKOH WH(pOpMAlMU IO HA3BAHUSAM, HACHTH(PHUKATOPAM,
CTPYKTYpPHBIM (pOpMyJIaM BEILIECTB;

— KpWUTHYECKH  OICHMBAaTh M  HMHTEPIPETHPOBATH  XHMHUYECKYI0  HH(OPMALHIO,
COJIeprKallyocsl B COOOIIEHUSAX CPEACTB MacCOBOM HH(popMmaIuu, pecypcax MHTepHeTa, Hay4yHO-
HOIYJISIPHBIX CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJISAX BBISABIICHUS
OIIMOOYHBIX CYXJACHUN U HOPMUPOBAHUS COOCTBEHHOI MO3UIINY;

—  TIPEACTABIATH IyTH PEUICHUs TNIOOATBHBIX NPOOJEM, CTOSALIMX IEepe] YeTOBEYECTBOM:
9KOJIOTHYECKUX, SJHEPTeTUUECKUX, CHIPBEBBIX, U POJIb XMMHUHU B PEILICHUU 3TUX MPOOIIEM.

BoinyckHHUK Ha 6a30BOM yPOBHE MOJIYYHT BO3MOKHOCTb HAYYUTHCS

—  WIIIOCMPUPOBams HA NPUMEPax CMAHOGIEHUe U IBONIOYUIO OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCTOPUYECKUX SIMANax ee pa3eumusi;

—  UCNONb3068aMb MemoObl HAYYHO20 NO3HAHUSA NPU 6bINOJHEHUU NPOEeKmo8 U yueOHO-
UCCe008aMeNbCKUX 3a0a4 NO U3VHEHUIO COUCMS, CHOCO006 NONYHeHUs U PACHO3HABAHUS
OP2AHUYECKUX 8eUjeCm8;

—  00vACHAMb NPUpoOy U CROCOObL 0OPA30BAHUSL XUMUYECKOU CB3U; KOBAIEHMHOU
(nonAPHOU, HENONAPHOU), UOHHOU, MEemAalIudecKol, B000POOHOU — C Yelblo ONpeoeseHus
XUMUYECKOU AKMUBHOCTU 8EUeCmE;

—  YCMAaHAeIueamv 2eHemudecKylo C:A3b MeHcOy KIACCaMU OpP2aHUYecKUx eujecms Ois
000CHOBAHUS NPUHYUNUATBHOU 8O3MONCHOCIU NOJYYEHUSl OPCAHUYECKUX COCOUHEHUN 3A0AHHO20
CcOCMasa u CmpoeHus;

—  YCMaHaenueamv 63aumMoceszu mexcoy gakmamu u meopuetl, NPUYUHOU U CLeOCmEUeM
npu auanuze NpoONeMHbIX CUMyayuli U 0OOCHOBAHUU NPUHUMAEMbIX DeuleHUutl HaA OCHO8e
XUMUYECKUX 3HAHUIL.

BbInmycKHUK Ha yri1y0JICHHOM YPOBHE HAYYHMTCH:

— packpblBaTh Ha MpUMepax pojib XUMHUHU B (OPMUPOBAHWU COBPEMEHHOW Hay4dyHOU
KapTUHBI MHpPa M B IPAKTHUYECKON NEATEIBHOCTH YEJIOBEKA, B3aUMOCBS3b MEXIYy XUMHEH U
JPYTMMH €CTECTBEHHBIMU HayKaMH;

—  WUIIOCTPUPOBATh HAa MpPHUMEpPax CTAHOBJICHHE WM 3BOJIOLMUI0 OPraHUYECKOW XUMHUHM KaK
HayKH{ Ha Pa3jIN4HbIX UCTOPUYECKHUX JTANlaX €€ pa3BUTHS;

—  yCTaHaBJIMBAaTh NPUYMHHO-CIEICTBEHHBIE CBSI3U MEKIY CTPOCHHEM aTOMOB XMMHUYECKUX
AJIEMEHTOB U NIEPUOJIUYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKHMX JJIEMEHTOB M UX COCIMHECHUU
B COOTBETCTBUU C IOJIOKEHUEM XUMUYECKUX DIIEMEHTOB B IIEPUOJUYECKON CUCTEME;

—  AHAJINU3UPOBATH COCTAB, CTPOCHHUE U CBOMCTBA BELIECTB, IPUMEHSS ITOJI0KEHHSI OCHOBHBIX
XUMHYECKHX TEOPHH: XMMHUYECKOTO CTPOEHHUs OpraHmdeckux coenuHeHuit A.M. byrieposa,
CTPOCHHMsI aTOMA, XUMUYECKOM CBSI3U, IEKTPOJIUTUYECKON JUCCOLMALIMN KUCIOT U OCHOBAHH;
YCTaHABJIMBATh NTPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEX]y CBOWCTBAMHU BELIECTBA U €0 COCTABOM
Y CTPOCHHEM;

—  IPUMEHSTHh NpaBUja CUCTEMAaTUYECKOW MEXAYHapOAHOW HOMEHKJIATYpbl KaK CpeAcCTBa
pa3iaryeHus U UIeHTU(UKALUK BEUIECTB 110 UX COCTABY U CTPOEHUIO;

—  COCTaBISITh MOJIEKYJISIPHBIE M CTPYKTYPHBIE (POPMYIIBI HEOPTAaHUUECKUX U OPTraHUYECKUX
BEUIECTB Kak HocuTeJdel HHQOpMalMu O CTPOCHHUM BEUIeCTBa, €ro CBOICTBaX U
MIPUHAUIEKHOCTH K OIIPEIEICHHOMY KJIACCY COCAUHEHUN;

—  OOBSCHATH TPUPOAY U CIOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBAJICHTHOU
(TIOJIIPHOM, HETIONIIPHOM), MOHHOM, METaJNIM4ecKO, BOJAOPOAHON — C ILEIbI0 ONpeAeieHUs
XUMHYECKON aKTUBHOCTH BEIIIECTB;

—  XapakTepu3oBaTh (U3NYECKHE CBOWCTBA HEOPraHMYECKHMX M OPraHMYECKUX BEIIECTB U
YCTaHaBIMBAaTh 3aBUCHUMOCTh (DU3UYECKUX CBOWCTB BELIECTB OT THIMA KPUCTAUIMYECKOU
pELIEeTKY;



- XapaKTCpU30BaTb 3aKOHOMCPHOCTH B HU3MCHCHUU XUMHUYCCKUX CBOMCTB MMPOCTBIX
BEILIECTB, BOAOPOAHBIX COEAMHEHUM, BEICIINX OKCHJIOB U THAPOKCH]IOB;

—  NPHUBOJUTH IPUMEPHI XMMUYECKUX PEAKIMM, PACKPBIBAIOIINUX XapaKTEPHbIE XUMUUYECKHE
CBOWCTBAa HEOPraHMYECKMX M OPraHUYECKUX BELIECTB H3YYEHHBIX KJIACCOB C ILENBI0 HUX
UICHTU(PHUKAINN U O0BICHEHHS 00JaCTH IPUMEHEHUS,

—  OIpeneNsATh MEXAHHW3M peaKkUUH B 3aBUCHUMOCTU OT YCJIOBHUH INPOBEJNECHMS pPEaKLUU U
IMPOrHO3UPOBATH BO3MOKHOCTH MMPOTCKAHUA XUMHUYCCKUX peaxunﬁ Ha OCHOBE THUIA XUMHYECKOH
CBSI3U U AKTUBHOCTHU PEAreHTOB;

- YCTaHAaBJIMBATb 3aBUCUMOCTD peaKHHOHHOﬁ CIIOCOOHOCTH OpTraHU4YCCKUX COGI[I/IHGHI/Iﬁ oT
XapakTepa B3aMMHOI'O BJIMSHHS aTOMOB B MOJIEKYJaX C L€JIbI0 IIPOrHO3UPOBAHMS MPOIAYKTOB
peaxkiuuu;

—  YCTaHaBIMBAaTh 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEaKLUU M CMEIIEHUS XUMUYECKOTO
paBHOBECHUA OT Pa3JIMYHBIX q)aKTOPOB C OCJIbIO OHNPCACIICHUA OINTUMAJIbHBIX YCJIOBI/Iﬁ
IPOTEKaHUs XUMUYECKUX MTPOLIECCOB;

- YCTaHaBJIMBATh I'CHECTUYCCKYIO CBA3b MCKAY KilaCCaMU HCOPIraHNMYCCKUX U OPTraHUYCCKUX
BEIIECTB A1 OOOCHOBaHMS NPUHLUIINAIBHOW BO3MOYKHOCTH IOJYYEHUS HEOPraHMYECKUuX H
OpPraHMYECKUX COCIUHEHUN 3a/laHHOr0 COCTaBa U CTPOEHUS;

— noaOuparh peareHThbl, YCIOBUS M ONPEAEIATh HPOAYKTHl PEAKLUH, IO03BOJISIOLIMX
peaym3oBaTh  JTAOOpPATOpPHBIE W  NPOMBINUICHHBIE  CHOCOOBI  TONYYEHHUS  BaXKHEHIINX
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB;

—  ONpPEIeNATh XapakTep Cpeibl B Pe3yabTaTe IT'MJIPOIN3a HEOPraHUUYECKUX U OPTaHUYECKUX
BEIIECTB M INPUBOJIUTH INPUMEPHl T'MIPOJIN3a BELIECTB B IOBCEJHEBHOM >KM3HM 4YeJIOBEKa,
OHMOJIOTHYECKUX OOMEHHBIX npoueccax v IMPOMBIIIIICHHOCTH,

— TpPUBOIUTH INPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEakUuil B MPUPOJE,
IMMPONU3BOACTBCHHBIX IMPOLCCCAX U KUSHCACATCIBHOCTU OPraHu3MOB;

— 00OCHOBBIBaTb IPAKTUYECKOE HCIOJIb30BAaHME HEOPraHMYECKMX M OPraHUYECKHUX
BELIECTB U UX PEaKLUH B IPOMBILIJIEHHOCTH U OBITY;

—  BBIIOJHATH XMMHUYECKMH  DKCHEPUMEHT 110 PAClO3HABAHMIO W IOJIYYEHHIO
HCOPTaHNYCCKUX U OPraHUYCCKHUX BCHICCTB, OTHOCAIIUXCA K PAa3JIMYHBIM KJIaCcCaM COGHHHCHHﬁ,
B COOTBETCTBHU C MpaBWJIaMH U pUeMaMH 0e30IacHOM paboThl ¢ XUMHUUECKUMH BEIIECTBAMU U
1a00paTOPHBIM 000PYIOBaHHUEM;

— TPOBOAMTH pACUYEeThl HAa OCHOBE XUMHUYECKUX (OpMYyd M ypaBHEHHUH peakuuil:
HaXOXJIEHWE MOJICKYJISIpHONH (OPMYJSIBI OpPraHMYECKOTO BEIIECTBA IO €ro IUIOTHOCTH H
MacCOBBIM JIOJISIM 2JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, WIX IO MPOIYKTaM CTOPaHUs; PacueThl
MaccoBOM J0JM (Macchl) XMMHMYECKOTO COEIMHEHMsSI B CMECH; pacyeTbl Macchl (00bema,
KOJINYECTBA BEIECTBA) MPOJYKTOB PEAKLUH, €CJIM OJHO M3 BELIECTB JaHO B U30BITKE (MMeeT
IpUMECH); pacueTbl MacCcOBOM MM OOBEMHOM [0JIM BbIXOJA MPOAYKTAa pEakuuud OT
TEOPETUYECKH BO3MOYKHOT'O; pacueThl TemIoBoro 3¢ddexra peakuuu; pacdeTbl O0OBEMHBIX
OTHOUICHUH ra30B IPU XMMHUECKHUX PEAKIHUAX; pacueThl Macchl (00beMa, KOJIMUECTBa BEIIECTBA)
IIPOAYKTA PEaKLUU, €CIM OJHO M3 BEIIECTB JJAHO B BHUJE PACTBOPA C ONPEIEICHHON MacCOBOM
JI0JIe PaCTBOPEHHOT'O BEILIECTBA;

— HUCHOJIB30BaTh METOJbl HAYyYHOrO IIO3HAHUSA: aHAJINW3, CHUHTE3, MOJEIUPOBAHUE
XUMHUYECKHX MPOLECCOB M SBICHUM — MpPH pEHIeHHH Y4eOHO-HCCIIeIOBAaTeNIbCKUX 3a/Jad o
U3YyYEHHIO CBOMCTB, CIOCOOOB MOJIyYEHHSI U PACMIO3HABAHUS OPTaHUYECKUX BEIIECTB;

—  BIaJETh MpaBWIaMHU 0€30MacHOro OOpallleHHs C €JAKUMH, TOPIOYMMH U TOKCHUYHBIMH
BEIIECTBAMH, CPEJCTBAMHU OBITOBOM XUMHUU;

—  OCYHLIECTBJISATh TOWUCK XMUMHYECKONM HHQOpMAIMM IO Ha3BaHHIM, HIACHTU(HKATOpam,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

— KpUTHYECKH  OIIEHMBaTb M  HHTEPIPETHPOBATh  XHUMHUYECKYI0  HMH(OpMaIHIo,
COJIepKaIyIOCs B COOOIIEHHIX CPEACTB MAacCOBOM HH(popMmaly, pecypcax MHTepHeTa, HaydHO-
MOIMYJIAPHBIX CTATbAX C TOYKH 3PCHUA eCTeCTBCHHO-HaquOﬁ KOPPEKTHOCTH B LCIIAX BBISABICHUA
OLIMOOYHBIX CY)KICHUN U (POPMHUPOBAHUS COOCTBEHHOW MO3HIINY;



—  yCTaHaBJIMBAaTh B3aUMOCBS3U MEXIy (haKTaMu U TEOpHUEU, MPUINHON U CIEJACTBHEM IPH
aHajgu3e TPOOJEMHBIX CHUTyallMii W OOOCHOBAaHWM NPUHUMAEMBIX PEIICHWH Ha OCHOBE
XUMHYSCKHNX 3HAHHUM;

—  MPEICTaBIATH MYTH PEUICHUS TIO0ATBHBIX MPOOJIEM, CTOSIIUX Mepe]] YeTOBEYSCTBOM, H
MEPCIIEKTUBHBIX HAIPABJICHUN Pa3BUTHS XUMUYECKUX TEXHOJIOTMHA, B TOM YHUCJIE TEXHOJOTHM
COBPEMEHHBIX MAaTEPHAIOB C Pa3IMYHON (PYHKIIMOHATBLHOCTHIO, BO3OOHOBIISIEMBIX HCTOYHUKOB
CBIPBS, IEPEPAOOTKU M YTUIIH3AIMH MPOMBIIIICHHBIX ¥ OBITOBBIX OTXOJIOB.

BbInycKHUK Ha yriIy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHThCH:

—  opmyruposamv yenvb uUccie008anus, BblOGUSAMb U NPOBEPAMb IKCHEPUMEHMATLHO
2Unomesvl 0 XUMUYECKUX CBOUCMBAX Beuecms Had OCHO8e UX COCMABA U CMPOEHUs, UX
CnoOCcoOHOCMU 6CMYNAMb 8 XuMUYecKue peakyuu, O Xxapakxmepe U NpoOOYKMAax paziuyHbIX
XUMUYECKUX PeaKyull;

—  CamMoOCmoAmMeNbHO  NIAAHUPOBAMb U NPOBOOUMb  XUMUYECKUEe  IKCNEpUMEHmbl ¢
cob0eHuem npasuil Oe30nacHol pabomul ¢ ewjecmeami U 1aOOPamopHvim 060py00B8aHUeM,

—  UHmMepnpemuposams OaHHble 0 COCMA8e U CMPOEHUU Beuecms, NOJYUeHHble C NOMOWBIO
COBPEMEHHBIX PUZUKO-XUMUYECKUX MEMOO08;

—  ONUCKIBAMb COCMOSIHUE JIeKMPOHA 6 amoMe HA OCHOBE COBPEMEHHLIX KBAHMOBO-
MEXAHUYECKUX NpeOCmasieHuti o0 CmpoeHuu amoma ONsi  OObSACHEeHUS  pe3ylbmamos
CNEeKMPAIbHO20 AHAIU3A BEUeCE;

—  Xapakmepuzoeamsv poib  A30MOCOOEPHCAWUX — 2eMEPOYUKTULECKUX —COCOUHEHUN U
HYKJIEUHOBBIX KUCTOM KAK 8ANCHEUUUX OUONOSUYeCKU AKMUBHBIX 8EUeCmE;

—  NPOCHO3UPOBAMb  BO3MOICHOCMb  NPOMEKAHUS  OKUCAUMENbHO-80CCMAHOBUMENbHBLX
PeaKyutl, 1excaumux 8 0CHo8e NPUPOOHBIX U NPOU3BOOCHIEEHHBIX NPOYECCOB.

Copepxanue y4eOHOro npeamera

ba3oBblii ypoBeHb

OCHOBBI OpraHN4YecKOi XUMHUH

[losiBieHne W pa3BUTHE OPraHMYECKOM XMMHM Kak Hayku. IIpeamer opraHumdeckoit
XUMHUHU. MecTo 1 3HaYeHHE OpPraHNYeCcKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XUMUYECKOE CTPOEHUE KaK TMOPSAOK COEAMHEHUs aTOMOB B MOJEKYJE COIVIACHO MX
BaJCHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPHUM XHMHUYECKOIO CTPOCHMSI OpPraHMYECKHX
coenquHeHuil A.M. bytnepoBa. YriepoaHblil ckeleT OpraHuyeckoil Mosekyssl. KpaTHocTh
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHMUYECKOTO CTPOEHHS MOJIEKYIL.
N3omepust u uzomepsl. [lonsarue o ¢yHkuMoHanpHOW rpynme. [IpuHIMIBL KiIaccUpUKALUN
OpraHMYECKUX coeluHeHui. CucreMarudeckas MEXAYHapoAHash HOMEHKIATypa W IPUHIIMIIBI
o0pa3oBaHMs Ha3BaHUI OPraHUYECKUX COEIMHEHUH.

Ankansl. Cmpoenue monekyivl memaua. I'OMOJOTHYECKUN psAIl alKaHOB. [ oMoJIOTH.
Homenknarypa. M3oMepust yriepoaHoro ckenera. 3aKOHOMEPHOCTH HM3MEHEHUs (U3MUECKUX
CBOWCTB. XMMHUYECKHME CBOICTBa (Ha MpHUMepe MeTaHa M 9JTaHa): PEaKUUH 3aMeIIeHUs
(ranoreHupoBaHHe), NETHIPUPOBAHUS KaK CIOCOOBI MOJYYEHHUS BaXKHEHIIMX COEIMHEHUN B

OpTraHU4Y€CKOM CHHTE3C. FopeHHe ME€TaHa KaK OJHH H3 OCHOBHBIX HCTOYHHMKOB TCIIJIa B



NPOMBIIUICHHOCTH M ObITy. HaxoxneHue B mpupoje W NpUMEHEHHE ankaHoB. [lowsmue o
YUKTIOANKAHAX.

Ankensl. Cmpoenue  monexkynvl  dmuieHda. [ OMOJOTHYECKHMI  psi  AJKECHOB.
Homenknarypa. M3omepus yriepomHOro CKelleTa W MOJO0KEHHsSI KpaTHOW CBS3M B MOJIEKYIIC.
XUMHYecKre CBOMCTBA (Ha MpHUMepe JTUIICHA): PEeaKIUH NPHUCOCAMHEHHS (TaloreHHpOBaHHME,
eudpuposanue, TUAPATALUS, cUOPOLALO2EHUPOBAHUE) KaK CIIOCO0 MoTydeHHs! ()yHKIIMOHATBHBIX
NPOM3BOJIHBIX YIJIEBOAOPOAOB, ropeHus. IlonuMepusanus 3TUIeHa Kak OCHOBHOE HalpaBlICHHE
ero wucrnonp3oBaHus. llommdTHieH Kak  KPYHHOTOHHAXHBIH — NMPOAYKT  XHUMHYECKOTO
npousBojacTBa. [Ilpumenenne sTueHa.

Ankanuensl W Kayuyku. lloHsTHe 00 ankaaMeHax Kak YIJIEBOJOPOJAX C JBYMS
IBOMHBIMU cBs3AMU. [lonumepusauusa nuBuHuia (OyraaueHa-1,3) kak croco0 MoydeHus
CHHTETHYECKOro Kaydyka. HaTypanbHbIli U CHHTETHYECKUH Kaydyku. BynkaHuzamus xaydyka.
Pesuna. [IpuMeHeHne kaydyka U pe3HHBL.

Anxunabl.  CmpoeHue Monekyivl —ayemuienda. 1 OMOJOTUYECKHHA psAl  AJIKHHOB.
Homenknarypa. M3oMepust yriiepogHOro CKeleTa MU IOJOKEHHS KPAaTHOM CBSI3U B MOJIEKYJIE.
XUMHUYeCKHe CBOWCTBA (Ha MPUMEpPE alleTHIICHA): PEaKIH IPUCOSTUHEHUs (TaIOTeHUPOBaHNUE,
euopuposanue, TUOPATALUS, 2UOPO2ANO2EHUPOBAHUe) KaK CrIoco0 TOMy4YeHHs IOJUMEPOB U
JIPYruX TOJE3HBIX NPOMYKTOB. ['OpeHme amneTmieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO
TUTAMEHHM JUTS CBAPKH U pe3KH MeTaJuIoB. [IpiMeHeHue aneTuieHa.

Apenbl. beH301 Kak mpencTaBUTENb apOMATUYECKUX YIIIEBONOpPONOB. CmpoeHnue
Monekynvl OeH3ona. XUMHUYECKHE CBOWCTBA: PEAKIMU 3aMelleHUs (TaJoreHHMpPOBAaHUE) Kak
CHOCO0 TMOJTyYeHHS XUMHUYECKUX CPENICTB 3alIUThl PACTCHHUU, TPUCOCTUHEHUS (THIPUPOBAHIE)
KaK JIOKa3aTeNIbCTBO HEMpeAeNbHOro Xapaktepa Oenzona. Peakuust ropenusi. Ilpumenenue
OeH3ona.

Cruptel. Knaccudukanus, HoMeHKIaTypa, U30MepUs CIIUPTOB. MeTaHOI M 3TaHOJ Kak
NPEJCTaBUTENIN TIPEACTbHBIX OJHOATOMHBIX CIUPTOB. XMUMHUYECKHE CBOWCTBa (Ha TMpUMepe
METaHOJIa M DJTaHOJA): B3aUMOJICHCTBHE C HATPHUEM KaK CIOCOO YCTAaHOBJICHHS HATUYUS
THJIPOKCOTPYIIIBI, PEaKIMs € TaJOreHOBOJOPOJaMU Kak CHoco0 MOJy4YeHHUs pacTBOPHUTENEH,
JeruapaTanus Kak crocod MoiydeHHs HSTuieHa. Peakuuss ropeHus: CHOUPTHl KaK TOIUIMBO.
[lpumeHenne MeraHona W dTaHoNa. DU3NOIOTHYECKOE ACWCTBHE METaHOJA W JTaHOJA Ha
OpraHu3M 4YellOBeKa. OTHWICHIJIMKOIb ¥ TJIHWIEPHH KaK MPEICTABUTENN TPeNeTbHBIX
MHOT'OAaTOMHBIX cUpTOB. KauecTBeHHas: peakiusi Ha MHOTOaTOMHbIE CIIUPTHI U €€ IPUMEHEHHe
JUIS pacrio3HaBaHMSA INIMIEPUHA B COCTaBe KOCMETHUYECKUX cpeAcTB. [IpakTrueckoe mpuMeHeHne

STUJICHTJIMKOJIA U TIIMLHCPHUHA.



®enon. CtpoeHne Moiekyibl ¢heHona. Bzaumuoe enusnue amomos 8 MojaeKkyie genona.
Xumuyeckue ceoucmea: 63aumoolelcmeue ¢ HAmpuem, 2UOPOKCUOOM HAMpus, OPOMOM.
[Tpumenenue ¢penona.

Anpaeruapl. Metananb (GopManbaerua) U dTaHalb (aleTalbIeIHa) KaK IpeICTaBUTEIN
IpelenbHbIX anbAeruaoB. KadecTBeHHble peakuu Ha KapOOHWIBHYIO Tpymmy (peaxius
«cepedpsiHOro 3epkajnay, B3auMmonencTsue ¢ rugpokcugom meau (II) m ux npumenenue ans
OOHapyXeHHsI NPECNIbHBIX albJETUI0B B IPOMBILIUIEHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTh
anbaeruoB. [lpuMenenue Gopmanpaeruia u aleraibaeruia.

KapOoHoBple KHCTIOTBI. YKCycHass KHUCJIOTa Kak MPEICTaBUTENb MpeledbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT. XMMUYECKHE CBOMCTBA (Ha IPUMEPE YKCYCHON KHUCIIOTHI):
peakuuu ¢ MeTajulaMH, OCHOBHBIMM OKCHJaMH, OCHOBAHHUSMU U COJSIMH KakK IOATBEPXKICHUE
CXOJICTBA C HEOPraHMYECKUMHU KHUcCTOoTaMu. Peakius 3Tepudukanuy Kak Croco0 MOTydeHHs
cnoxHbIX 3¢hupoB. [Ipumenenue ykcycHoi kuciothl. [IpencraBieHne o BhICHIMX KapOOHOBBIX
KHUCIIOTaX.

Cnoxnble >pupbl ¥ SKUpbl. CloxHBIE ASPHUPHI KaK MPOAYKTHI B3aUMOJCHCTBUS
KapOOHOBBIX KUCJOT co cnupTamu. [IpumeHenne ciao)HbIX A3(pUPOB B MUIIEBON U apProMepHOit
MPOMBINIIEHHOCTH. JKHUPBI KaK CIIOXKHBIE 3(UPHI TIUIEpPUHA M BBICHINX KapOOHOBBIX KHUCIOT.
PactutenbHble M KMBOTHBIE JKHPBI, UX COCTaB. Pacno3HaBaHME paCTUTENbHBIX >XUPOB Ha
OCHOBaHUHM HX HempenenbHOro xapaxrtepa. [Ipumenenue »xupoB. ['maponns wiM OMblUIEHHE
KHUPOB KaK CIOCOO MPOMBIIIJIEHHOTO MOJYyYeHUs COJel BBICHIMX KapOOHOBBIX KHMCIOT. MbLia
KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT. MorolI1e CBOWCTBA MbLIA.

Vrnesonpl. Kiaccudukanus yrneBogoB. Haxoxxnenue yrieBogoB B mpupoze. ['noko3a
Kak anmpaeruaocnupt. bpokenme rmoko3sl. Caxaposa. [udpoaus caxaposvl. Kpaxman u
LEJUTI0JI03a KaK OMOJIOTHUECKHE MOJMMEphl. XMUMHUYECKHE CBOMCTBA Kpaxmaja M IeJUTIOJIO3bI
(ruaponn3, KauecTBEHHas peakiMs ¢ HOJO0M Ha Kpaxmall U ee IMpUMEHEHHue A OOHapyKeHUs
Kpaxmajia B poJyKTax nuranus). [lpumenenue u 6uonorudeckas poisib yriaeBoaoB. [Tonstue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOI'O BOJIOKHA.

WnenTudukanys opraHu4ecKux COEIUHEHUN. [enemuyeckasn céa3b medcoy Kiaccamu
opeanuyeckux coeounernui. TUIBI XUMUYECKUX pEaKkIfii B OpraHu4ecKOi XMMUU.

AMUHOKHCHOTH U Oenku. CocTaB U HOMEHKJIATypa. AMHUHOKHUCIOTHI Kak aMm(oTepHbIe
opranuueckue coeauHenus. IlenTuaHas cBsi3b. buonornyeckoe 3HaYeHHE O-aMHUHOKHCIOT.
Ob6nacTu npUMeHeHUs aMMHOKHUCIIOT. benku kak npupoansie 6uononumepsl. COCTaB U CTpOSHUE
0enkoB. XMMHUECKUE CBOMCTBAa OENKOB: TUAPONU3, AeHaTypauus. OOHapyxkeHHe OEIKOB MpHU
MOMOIIM KauyecTBEHHBIX (I[BETHBIX) peakuuil. [IpeBpamienuss OelKOB NHUIIM B OpraHU3Me.

buonornueckne QpyHKIMN OEIKOB.



TeopeTnueckne 0CHOBBI XUMHUH

Crpoenue BemectBa. CoBpeMeHHass MOJEIb CTPOEHHMSI aroMa. OJEKTpOHHAas
KoHurypauust atomMa. OcHogHoe u 6030)dcoeHHble cocmoanus amomos. Knaccudukanus
XMUMHYECKUX 3JIEMEHTOB (s-, P-, d-amemenThbl). OCOOCHHOCTH CTPOCHHS JHEPreTHYCCKUX
ypoBHell atomoB d-anemeHToB. Ilepwomudeckas cucreMa XUMHUYECKHX »dieMmeHtoB [I.U.
MenneneeBa. @usnueckuii cmbica Ilepuoguyeckoro 3akona [[.M. Menneneesa. Ilpuuunsl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB AJIEMEHTOB U UX COEIMHEHHUH IO MEepUoJaM M TPYIIaM.
DJIEKTpOHHAS TPUPOJA XUMHUUYECKOH CBSI3U. OJIEKTPOOTPUIIATEIBLHOCTh. Buabl XUMHUUYECKOMN
CBsI3U (KOBAJICHTHAs, MOHHAs, METaJNIM4YecKas, BOJAOPOAHAs) U MEXaHHM3MBI e€e¢ 0Opa3oBaHMUI.
Kpucmannuyeckue u amopgnvie eewecmea. Tunvl Kpucmaniudeckux peulemox (amomHas,
MONEKYNAPHASA, UOHHAA, MEMANIU4ecKds). 3aeucumocms Qu3UuecKux ceoucme eujecmea om
muna Kpucmaniuyeckou peuemxu. IIpuauHbl MHOr00Opa3usi BEIIECTB.

XuMuyeckue peakiuu. I'omoreHHsle U rereporeHHble peakiuu. CKOpocTh peakiuu, ee
3aBHCUMOCTh OT PAa3IMYHBIX (DAKTOPOB: TPUPOJABI PEArMPYIOMIMX BEIIECTB, KOHIEHTPAIUU
pearupyromux BeIIeCTB, TEeMIepaTyphl, IUIOMAAN PEAKIMOHHON MOBEPXHOCTH, HaIHUUs
Katayiuzaropa. Posb Katanu3atopoB B MPUPOE U MPOMBIIIJIEHHOM Npon3BoacTBe. OOpaTuMoCTh
peakmuii. XMMHUYECKOE PAaBHOBECHE M €ro CMEIICHWE IOJ JEHCTBHEM pa3iHyHBIX (HaKTOpPOB
(KOHILIEHTpalMsl peareHTOB WM NPOAYKTOB pEakluu, JaBJIEHUE, TeMIlepaTypa) JUIsl CO3JAaHUs
ONTUMAJIBHBIX YCIOBUI MPOTEKAHUS XUMUYECKUX MPOLECCOB. /ucnepchvie cucmemvl. [lonamue
o koanouoax (3onu, eenu). Mcmunnvlie pacmeopul. Peakuum B pacTBOpax 3JEKTPOIUTOB. pH
pacTBopa Kak IOKa3aTelb KUCIOTHOCTU cpenpl. ['maponu3 comneil. 3HaueHuWe THIpPOIU3a B
Ononoruyeckux OOMEHHbIX mpoleccax. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUU B
IIPUPOJIE, MPOU3BOACTBEHHBIX MPOLECCAX U KU3HEAEATEIbHOCTH OpPraHn3MoB. OKHUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA MPOCTHIX BEIECTB — METAJIOB IVIABHBIX M MOOOYHBIX MOATPYIII
(Menp, Kene30) W HEMETaJUIOB: BOJIOPOJa, KUCIOPOJa, TalOT€HOB, CEphl, a3oTa, Qocdopa,
yriaepoaa, kpemHus. Kopposust MeramioB: BUIbl KOPPO3UH, CIOCOOBI 3alllUThl METANIOB OT
KOppo3uu. Onekmponauz  pacmeopoé u  pacniaeos.  Illpumenenue  snekmpoausa 8

npOMbIUUTIEHHOCMU.

X¥uMHA U JKH3HD

Hayunbie metonpl mo3Hanusi B XuMuu. Mcrounnku xumudeckoir nHpopmanuu. [Tonck
uH(pOpMallK 1O Ha3BaHUIM, UACHTU(]UKATOpaM, CTPYKTYypHBIM dopmynaM. MojaenupoBaHue
XAMHYECKUX TPOLIECCOB W SIBICHUH, XUMUYECKUU AHAIU3 U CUHmMe3 KaK METOAbl HAy4HOrO

IIO3HAHUs.



Xumus u 310poBhe. JIekapcTBa, hepMeHThI, BATAMUHBI, TOPMOHBI, MUHEPAIbHBIC BOJIBI.
[IpoOnemsbl, cBsi3aHHBIE C MPUMEHEHUEM JIEKapCTBEHHBIX IpenaparoB. BpenHble MPUBBIUKU U
dakTopbl, pa3pylmialmue 3J0pOBbe (KypeHHe, YIOTpeOJICHHE alKoroisl, HapKOMaHUs).
PammonansHoe utanue. Iluwesvie 0obasku. OcHoBbl NUULEBOT XUMULL.

XuMHS B TTOBCETHEBHOW XWU3HU. Moromue u yuctamue cpeactBa. Cpeocmea 6opbowl ¢
ObLIMOBLIMU ~ HACEKOMbIMU:  peneiieHmol, uHcekmuyuosl. CpeAacTBa ITUYHOW THUTHUEHBI U
kocMmeTHku. [IpaBuna Ge3omacHOi pabOTHI ¢ €AKUMHU, TOPIOYMMH W TOKCHUYHBIMU BEIIECTBAMU,
cpencTBaMu OBITOBON XMMHUH.

XUMHS U CEIbCKOE XO3SHCTBO. MUHEpallbHBIE W OopraHudeckue ymaoopeHus. Cpenacrta
3aILMUTHI PACTCHUM.

Xumuss W dHepreruka. IIpupoaHble HMCTOYHUKM YriieBOAOponoB. IIpuponHbii wu
NOMYTHBIA HEe(TSIHOM Tras3pl, UX COCTaB M HcHojib3oBaHue. CoctaB HePTH U ee mepepaboTka.
Hedrenpoaykrel. OxraHoBoe uucino OeH3zuHa. OxpaHa OKpyXaromied cpeasl IpU
HeTenepepabOTKe W TPAHCIOPTHPOBKE HE(TENPOAYKTOB. AJBTCPHATUBHBIC HWCTOYHHKHU
SHEPTHUU.

Xumuss B crpourtenberBe. llement. beron. I[logbop oONTHMAambHBIX CTPOUTEIBHBIX
MaTepUaJIoB B MPAKTUYECKON JIEATEILHOCTH YEJIOBEKA.

XUMHS U DKOJIOTHS. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpefbl U €ro MOCIeACTBHUA.

Oxpana rugpocgepsl, To4YBbl, aTMOChepsl, (GI0pbl U GayHbl OT XUMHUECKOTO 3arps3HEHMUSL.

Yri1y0/1eHHBIH YPOBEHb

OCHOBBI OPraHU4ecKO XUMHHU

[losiBieHne M pa3BUTHE OPraHMYECKOM XMMHM Kak Hayku. IIpeamer opranumdeckoit
XUMUH. MeCTO U 3Ha4eHHE OPraHUYeCKON XMMHUM B CUCTEME €CTECTBCHHBIX HayK. B3auMocsa3b
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB.

XHWMHMUYECKOE CTPOCHUE KAaK IMOPSAOK COCIMHEHHsS aTOMOB B MOJIEKYJE COIJIACHO HX
BaJIEHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUM XHMHUYECKOIO CTPOCHMSI OpraHMYeCKHX
coenquHeHnil A.M. bytnepoBa. YTiepoaHbIl CKEJIET OpPraHMYECKOM Mousekyisl. KpaTHocTh
XUMHYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BEHIECTB OT XMMHMUYECKOTO CTPOEHHS MOJEKYIL.
Nzomepust u uzomepsl. [lonstue o QyHkumonanmpHo#l rpynme. IlpuHuumnel kiaccupuranuu
OpraHMYECKUX COeAUMHEeHMH. MexIyHapoaHasi HOMEHKJIAaTypa M MPUHIUIB 00pa3oBaHUS
Ha3BaHUU OPraHUYECKUX COCIUHEHUH.

Knaccuukanuss 1 0COOCHHOCTH OpraHMYECKUX peakuuid. PeaklnOHHbBIE EHTPHI.

[TepBoHavasibHBIE TOHATHS O TUMAX U MEXaHU3MaX OPraHUYECKUX peakiui. [ oMOIUTHYECKUN U



TEeTEPOTUTUIYCCKANA Ppa3pblB  KOBAJICHTHOM XHMMHYECKOW CBs3u. (CBOOOMHOpAAMKAIBHBIN U
WOHHBIN MeXaHU3MBbI peakiuu. [loHaTue o Hykieoduie u daexTpoduie.

AskaHpl. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJIbl MeTaHa. Sp°-
rubpuauszanus opouraneii aToMoB yriepona. ['omonoruueckuit psa u obmas Gopmynna aakaHoB.
Cucrematnueckass HOMEHKJIATypa aJlKaHOB W paaukanoB. M3omepus yriepoJHOro CKeJera.
Ou3nyecKue CBOWCTBA aJKAaHOB. 3aKOHOMEPHOCTH W3MEHEHHUS (DU3MUYECKUX CBOWCTB.
XUMHYECKHE CBOWCTBA  QJKAaHOB: TallOTEHUPOBAaHUE, JIETUAPUPOBAHUE, TEPMUUYECKOE
pa3ioXeHue, KPeKUHI KakK CIOCOOBI MOJYYEHHsS] BaXHEHIIMX COETUHEHHII B OpraHM4ecKoM
cuHTe3e. ['opeHne anKkaHoOB Kak OJIMH M3 OCHOBHBIX MCTOYHHKOB TEIUIa B MPOMBIILIEHHOCTH U
ObITy. M30Mepu3anusi Kak CIoco0 MOTY4YeHUsS BHICOKOCOPTHOTO OcH3WHA. MeEXaHU3M peakiuu
cBOoOOAHOpauKalbHOro 3ameleHus. [lonydenue ankanoB. Peakuust Bropua. Haxoxnenue B
NPUPOJE U NPUMEHEHHUE AJIKAHOB.

Huknoankansl. CTpoeHue MoJieKyn IuKJIoankaHoB. OOmas ¢opmyna HUKIOATKAHOB.
Homenknarypa  nukinoankaHoB.  M3omepuss — IMKIOAIKaHOB:  YIJIEPOAHOIO  CKEJETa,
MEKKIIaCCOBAasi, MPOCTPAaHCTBEHHAS (Yuc-mpanc-uzomepus). Crienuduka CBONCTB IUKIOATKAHOB
C MaJIbIM pa3MepoM IuKJIa. Peakiiuu nprcoeIMHeHns U paJuKaJbHOIO 3aMEIICHHUS.

AnKkeHBI. DIIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOGHHE MONEKYIhl OSTHIEHA. SP2-
rubpuauzans opOuTaneil aToMOB yriepoaa. G- M T-CBA3H. | 'OMOJIOTrMYecKuil psia U oduas
¢dopmyna ankeHoB. Homenknarypa ankeHoB. M3oMepusi ajakeHOB: YIJIEPOAHOIO CKEIETa,
MOJIO)KEHUSI KpaTHOM CBSI3U, MPOCTPAHCTBEHHAs (yuc-mpaunc-u3oMepus), MeXKKIaccoBasl.
®dusnyeckue CBOWCTBAa alKeHOB. Peakiuu »MeKTpOoPHIBHOTO MPUCOCIUHEHHS KakK CIOCO0
nonyueHus: (PyHKIMOHABHBIX MPOU3BOJIHBIX yrieBoaopoaoB. [IpaBuino MapkoBHHKOBA, €ro
DIIEKTPOHHOE OO0OCHOBaHWE. Peakiuu okucieHus W mnoiauMmepusanud. [lomudTuieH kak
KPYMHOTOHHKHBIH TPOIYKT XUMHUYECKOTO MPOU3BOJCTBA. [IpOoMBINIIICHHBIE U JTAOOpATOPHBIE
CIocoObI MONTyueHUsI aKeHOB. [Ipasuno 3atiyesa. IIpumeHeHne anKeHOB.

Anxaguensl. Knaccudukaius ankaJueHOB MO B3aWUMHOMY PACIONOXKEHHIO KPaTHBIX
cBszet B Monekyne. (OcoOEHHOCTH JJEKTPOHHOTO H  TMPOCTPAHCTBEHHOTO  CTPOSHUS
COTMPSDKEHHBIX ~ ankagueHoB. OOmas ¢dopmyna ankagueHoB. HomeHkiatypa u u3oMepus
ankaanueHoB. @U3NYECKHE CBOMCTBA alKaJIMEHOB. XUMHUYECKHE CBOMCTBA aIKaJUEHOB: PEAKIIMHU
npUcOeANHEeHUs (THIPUPOBaHUE, TaJIOTCHUPOBAHKWE), TOPEHUS W ToluMepu3anuu. Brman
C.B. JlebeneBa B mONyuyeHUE CHHTETHYECKOTO Kaydyka. BynkaHuzanus kaydyka. PesuHa.
MHoroo6pa3ue BUIOB CHHTETUYECKMX KaydyyKoB, MX CBOWCTBa W mnpumeHeHue. [loiaydyeHue
aJIKa/IMEHOB.

ANKUHBL. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl aleTuieHa. Sp-

ruOpuu3anus opouTaneit aroMmoB yriepoaa. ['omonornueckuii psa u obmias GopMysa aaTKuHOB.



Homenknartypa. M3omepus: yriepoaHOro CKeeTa, MOJ0KEHUS KPATHOW CBSA3U, MEKKIIACCOBAs.
®Pu3nyecKue CBOMCTBA AIKMHOB. XMMUYECKHUE CBOMCTBA aJKMHOB: PEAKLUU IIPUCOCIUHEHUS KaK
CI0co0 MOJIyyeHUs MOJIMMEPOB U JPYTUX IMOJIE3HBIX IPOAYKTOB. Peakyuu 3amewjenus. I'openne
alEeTWICHAa KaK MCTOYHUK BBICOKOTEMIIEPATypHOIO IUIAMEHM JJISl CBAPKH M PE3KU METAJUIOB.
[Tony4yeHue aneruieHa NUPOIU30M MeTaHa U KapOUIHBIM MeTo oM. [IpuMeHeHune aneTuieHa.

Apensbl. Hcmopus omkpvimus 6ensona. COBpeMEHHBIE TPEACTABICHUS 00 JIEKTPOHHOM
U TPOCTPAHCTBEHHOM CTpOCHMHU OeH3ona. V3oMepus W HOMEHKJIAaTypa TOMOJOIOB OEH30Ia.
O6mas dopmyna apeHoB. Puznveckue CBOHCTBa OeH30ja. XMMHUYECKHE CBOWMCTBAa OeH30Ja:
peakuMyu 3NEKTPO(UIBHOTO 3aMeLIeHHUs (HUTPOBAHUE, TaJOr€HUPOBAaHME) Kak CHocod
[IOJIyUEHUSI XUMHUYECKUX CpPEICTB 3allUThl PACTEHUN; IPUCOENWHEHUs (TUAPUPOBAHUE,
raJIOTeHUPOBAHNE) KaK JTOKA3aTeIbCTBO HEMPEELHOTO XapakTepa OeH3ona. Peakuus ropeHus.
[Tonydyenue 6eH3omna. OcobenHocmu XumMu4ecKux ceoticms mosyona. BzaumHoe BiIusHuE aTOMOB
B MoJjiekyne Toayona. Opuenmayuonnsie 3¢pgexmol 3amecmumerneti. [IpuMeHeHre roMOJIOroB
OeH3oa.

Crouprel. Knaccudukanus, HOMEHKIATypa CIUpTOB. ['oMonoruyeckwii psg u oOmias
dopMmyna npeaeabHbIX 0JHOATOMHBIX ciupToB. M3omepus. @Pusndeckrue cBONCTBA MPEEIbHbIX
OJIHOATOMHBIX CIIUPTOB. BogopoaHas CBsi3b MEXIy MOJIEKYJIaMU U €€ BIMSHUE Ha (pU3UYECKue
CBOMicTBa cHnUpPTOB. XHMHUYECKHME CBOMCTBA: B3aUMOJICHCTBUME C HAaTpUEM Kak Crocod
YCTAHOBJICHUS] HAJIW4MsI THAPOKCOTPYMIBI, C TaJOr€HOBOAOPOJaMH KaK CHOCO0 MOJydyeHus
pacTBOpHUTENEH, BHYTPU- U MEXMOJIEKYJISIpHas AeruapaTtanus. Peakuust ropeHus: CUpThl Kak
tormmuBo. IlomydeHune »dTaHonma: peakuuss OpOKEHHsl TJIOKO3bl, THUApaTalMs OSTHIICHA.
[Ipumenenue MmetaHona W 3TaHosa. dusnonormyeckoe AeMcTBHE METaHOJAa M 3TAHOJNA Ha
OpraHM3M 4YeJOBeKa. OTWICHIVIMKOAb W TJIUIEPUH KaK MPEJCTaBUTENU TpPEeAETIbHBIX
MHOT0aTOMHBIX CIIUPTOB. KadecTBeHHas peakiyus Ha MHOTOATOMHBIE CIIMPTHI U €€ TIPUMEHEHUE
JUIsl pacliO3HaBaHMS TNIMLEPUHA B COCTAaBE KOCMETHYECKUX CpelcTB. [IpakTndyeckoe nmpuMeHeHNne
STUJICHTJIMKOJS U [JIMLEPHUHA.

®enon. CtpoeHue MoJekyinbl GpeHona. B3aumHoe BiMsiHEE aTOMOB B MoJieKyJie (eHoa.
dusnueckue cBoiicTBa (eHona. XUMHUYECKHE CBOWMCTBA (pPEakIMHU C HAaTPUEM, THIPOKCHUIOM
HaTpus, 6pomom). [Tonyuyenue penona. [lpumenenune penona.

Anbaeruabl U keToHbl. Kinaccudukanus anpaerujjoB U KeToHOB. CTpoeHue npeebHbIX
aNbJIETUIOB. JJIEKTPOHHOE U  MPOCTPAHCTBEHHOE CTPOEHUE KapOOHWJIBHOM  TIPYIMIIBL.
['omonoruueckuii psa, obmas Gopmyia, HOMEHKIATYpa U U30MEpHs MPEAETbHBIX albIETUI0B.
@u3nyecKkue CBOWCTBA MPEAEIBHBIX aJbJETHI0B. XHMHUYECKHE CBOMICTBA IPEAEIBHBIX
aNbJIETU/IOB: THAPUPOBAaHUE; KAueCTBEHHbIE pEaKIUMU Ha KapOOHWIbHYIO Tpynmy (peaxius

«cepeOpsiHOTO 3epKayian, B3aumojeicTBue ¢ ruapokcuaom meau (I1)) u ux npumeHeHue s



OoOHapyXeHMs MpeNeNbHbIX aJbJErMI0B B IPOMBIIUICHHBIX CTOYHBIX Bojax. [losmyueHue
IpElebHBIX AJIbJIEIHI0B: OKUCIEHUE CIIUPTOB, ruapartanus auertwieHa (peakuus Kydeposa).
TokcnyHocTh anmpaerunoB. [IpuMenenue QopManbaernga M aneTaupAeruaa. AICTOH Kak
npeacTaBuTellb KeToHOB. CTpoeHue MoseKynbl aneroHa. OCOOEHHOCTH PEeaKLMU OKHCICHMS
arieroHa. [Ipumenenue anerona.

KapOonoBeie kucnotel. Kiaccupukanuss W HOMEHKJIATypa KapOOHOBBIX —KHCIIOT.
CrpoeHre  mpeneNbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX ~ KHCJIOT.  ODJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIIbHOM rpynnbl. ['oMonornueckuit paa u odmas popmyna
IpPEIeNbHbIX OJAHOOCHOBHBIX KapOOHOBBIX KHUCIOT. @DHU3MUECKHME CBOMCTBA IpPEIEIbHBIX
OJTHOOCHOBHBIX KAapOOHOBBIX KHUCJIOT. XHMMHUYECKHE CBOMCTBA MpPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT (peakluu C METaJUIaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAaHHMSIMHA U COJISIMH)
KaK TMOJTBEP)KJIEHHE CXOJCTBA C HEOPraHMYECKUMH KuciaoTamu. Peakuus srepudukanum u ee
oOpatumocTh. BnusHue 3amecturteneil B YIJ€BOJOPOJHOM pajuKaje Ha CUIy KapOOHOBBIX
KUCca0T. OCOOEHHOCTH XMMMUYECKUX CBOMCTB MYpaBbHUHOW KHUCIOTHI. [lonydeHue npenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJIEHHME aJKaHOB, AJKEHOB, NEPBUYHBIX CIUPTOB,
anpJeruaoB. BaxHelmune npeacTaBUTeNM KapOOHOBBIX KHUCIOT: MYpPaBbHUHAs, YKCYCHas |
OeH3oiHas. Beicimime mnpesaenbHble M HENpelelbHble KapOOHOBbIE KHUCIOTHL. Onmuueckas
usomepus. Acummempuyeckuii amom y2nepooa. Ilpumenenre kapOOHOBBIX KUCIIOT.

Cnoxuble »¢upsl u xkupbl. CTpoeHHE M HOMEHKJIATypa CIOXHBIX 3(QUPOB.
MesxkinaccoBast H30MepHsl ¢ KapOOHOBBIMH KHcTI0TaMU. CrIOCOOBI MOJTyYEHHs! CIIOKHBIX 3(PHUPOB.
OO6parumocth peakuuu sTepuduranuu. [IpumeHeHue CIOXKHBIX 3(QUPOB B MHIIEBOH U
nap@roMepHON NPOMBINUIEHHOCTH. JKHUpbl Kak CIOXHbIE 3(UpBl TIMLIEPUHA U BBICHIMX
KapOOHOBBIX KHCIIOT. PacTUTeNbHbIE U JKUBOTHBIE JKUPbI, UX cocTaB. PU3NUYECKUE CBOMCTBA
KUPOB. XMMHUYECKHE CBOMCTBA XKMPOB: TMAPUPOBAHME, OKHCIEHUE. [ MApOIu3 WM OMbUIEHHE
KHUPOB KaK CMoco0 NPOMBIIIIEHHOTO TMOMYyYeHHUs COJed BBICIIMX KapOOHOBBIX KHCIIOT.
[TpumeHeHue KupoB. MbUIA KaKk COJIM BBICIIMX KapOOHOBBIX KUCIIOT. MoroII1e CBOICTBa MbLIA.

VrneBoabl. Knaccupukauust yrineBonoB. dusnueckue CBOICTBA M HaXOXACHUE
YIJIEBOMOB B Ipupoje. [roko3a Kak anpAerujocnupT. XUMHYECKHE CBOWCTBA TJIFOKO3bI:
ayuauposanue, aiKuIUposanue, CIupToBOe U MOJIOYHOKHUCIIOE OpoXKeHHe. DKCIIePUMEHTAIbHbIE
JI0KAa3aTeNbCTBA HAJTMYUS aJbJACTUAHON U CHUPTOBBIX TPYMI B IitoKo3e. [lomyueHue ritoKo3bl.
@pykmosza kax usomep enokoszvl. Puboza u odezoxcupubosza. BaxueWmme mucaxapuabl
(caxapo3a, 1akmo3a, mManbLmosa), uX CTPOeHUe U (pusnueckue cBoiictBa. ['maponus caxapossl,
J1aKmo3bl, manbmo3swvl. Kpaxmal M HeJUIo03a Kak OMOJOrMYecKHe MOJMMEphl. XHUMHUYECKHe
CBOICTBa Kpaxmalna (THAPOJIN3, KaUeCTBEHHAsI peaklus ¢ HOJA0M Ha Kpaxmall U ee IpUMEHEHue

JUIsl OOHAapyKEeHUs Kpaxmajla B MPOJYKTaxX MUTaHus). XHMHUYECKHE CBOICTBA IEJUTOJIO3bI:



TUAPOIN3, o0pa3oBaHue CIOXKHBIX 3(upoB. [IpumeHenne n OuoIOTHYECKass POJb YIICBOIOB.
Oxucnenue yrieBofoB — UCTOYHHUK SHEPTUU JKUBBIX OpraHu3MoB. IloHsTHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha IIPUMeEpPE alleTaTHOTO BOJIOKHA.

Wnentudukanus opraHMYeckux coeAuHeHu. ['eHeTmyeckas CBA3b MEXAY KilaccaMu
OpPraHUYECKUX COCTUHEHUIH.

Awmunbl. [lepBruyHble, BTOpUYHBIE, TPETUYHBIEC aMUHBI. Kitaccudukays aMuHOB 10 TUITY
YIIEBOJOPOAHOIO paJuKala M 4YHCIy AaMUHOTPYHI B  MOJEKyJe. OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MpeAesIbHbIX aMUHOB. DU3nUecke cBOWCTBa aMUHOB. AMUHBI KaK
OpraHMYECKHE OCHOBAHMS: PEaKIUu C BOJOM, KucioTamu. Peakuus ropeHus. AHWIMH Kak
IpEeJCTaBUTENIb apOMaTHUECKUX aMuHOB. CTpoeHne aHnwinHa. [IpuunHbl ocnabiaeHnss OCHOBHBIX
CBOICTB aHWJIMHA B CPAaBHEHUM C AMUHAMU MIPENEIBHOrO psija. XMMHUECKHUE CBOMCTBA aHUJIMHA!
B3aMMOJICHICTBHE C KUCIOTaMu, OpoMHON BOmOH, okucinenue. [lodydeHne aMuHOB
ANKWIMPOBAaHHEM aMMHaKa M BOCCTAHOBJICHHEM HHUTPOINPOU3BOJHBIX YIIEBOJIOPOAOB. Peakius
3unnHa. [IpuMenenne aMuHOB B (hapMaIleBTHYECKOMW MPOMBIIIUIEHHOCTH. AHUIUH KAK Cbipbe 05
npou3800cmea anuiunogvlx kpacumernetl. Cunmessl Ha OCHO8E AHUNUNA.

Amunokucinotel u Oenku. CoctaB u  HOMeHKnaTypa. CTpoeHHe aMHHOKHCIOT.
['omonoruyeckuii psa TpEeAeIbHBIX aMHUHOKHCIOT. M30Mmepus npeoenrvHblX aMUHOKUCION.
®usnyeckue CBOICTBA NPEAENbHBIX aMHHOKHUCIOT. AMHHOKUCIOTBI Kak aM@oTepHble
opranuueckue coequHeHus. Cunres nentuaos. [lentunnas csa3b. buonornueckoe 3HaueHue a-
aMHHOKUCIOT. OO0JIaCTM NPUMEHEHUS] aMUHOKHCIOT. benku kak mpupoiHble OUOMONHUMEPHI.
CoctaB u crpoeHue OenkoB. OcHOGHble AMUHOKUCIOMUbL, 0bpazyiowue Oerku. XUMUYECKHUE
CBOMCTBa OENKOB: THAPOJIU3, JACHATYypalus, KaueCTBEHHbIC (IIBETHBIC) pEAKIMH Ha OCNKH.
[TpeBparenust 6enKoB MUK B opraHusMme. buonornyeckue GyHkuuu O6enkoB. /Jocmuoicenus 6
U3YYeHUU CmpoenUst U CUuHme3sa 6eiKoa.

Aszomcoodepocauue cemepoyuxiudeckue coeournenus. Iluppon u nupuoun: 21eKmpoHHoe
cmpoeHue, apomMamuyeckuil Xapakmep, pasiuuue 6 NpOSGNeHUU OCHOBHBIX CBOUCMS.
Hyxneunosvie kuciomol: cocmaé u cmpoenue. Cmpoenue nykieomuoos. Cocmas HyKIeUHOB8bIX
kucrom ([HK, PHK). Ponb HyK1euno8biX KUCIOM 8 HCUZHEOEAMENbHOCIU OP2aAHUIMOS.

BricokoMmonekynsapable  coequHeHUs. (OCHOBHBIE TOHSATUS ~ BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI: MOHOMEp, TOJUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEpPHU3ALUU.
Knaccudpukanus mnomumepoB. OCHOBHBIE CIOCOOBI  TOJMYYEHHS  BBICOKOMOJIEKYISPHBIX
COCIMHEHUI: pEaKkIUM TMOJUMEpU3alMU M MOoNUKOHJeHcanuu. CTpoeHue u CTPYKTypa
MIOJINMEPOB. 3aBUCUMOCTb CBOMICTB IOJIMMEPOB OT CTPOECHMsI MOJIEKYN. TepMOIuIacTUYHbBIE U
TEPMOPEAKTUBHBIE TMONMUMEPBL. [Ipogoodsawue opeanuyeckue nonumepsi. Komnosummsie

mamepuailbl. Hepcnekmuebl UCNONb306AHUAL KOMNO3UMHbIX Mamepuanos. KJ'IaCCI/I(i)I/IKaHI/Iﬂ



BOJIOKOH. CuHTeTndeckue BosiokHa. [lonmmadupHbeie M momuaMuaHble BOJOKHA, MX CTPOCHUE,
cBoiicTBa. IlpakTuueckoe HCNONb30BaHUE BOJOKOH. Cunmemuueckue NieHKU: U30TAYUS O
npo60006, MeMOpambvl 0isi ONpecHeHUs: 600bl, 3aujUmHsle NieHKU OISl ABMOMOOUel, NAACMbIPU,
xupypeuueckue nossasku. Hosevie mexnonocuu oanvheliuieco co8epuieHcmeo8anuss noJUMepHbIX

mamepuailoes.

Teopernyeckue 0CHOBbI XMMUU

Crpoenue BemectBa. CoBpeMeHHass MOJENb CTpO€HUs aroma. Jlyanusm >3JeKTpoHa.
Keanmosvie yucna. Pactipenenenue 3JIEKTPOHOB 10 SHEPIETUYECKUM YPOBHSIM B COOTBETCTBHH C
IPUHLIUIIOM HauMEHbIIEH SHepruu, npaBuiaoM XyHaa v npuHuunom Ilaymu. OcobeHHOCTH
CTPOCHUS SHEPTeTUICCKUX YPOBHEH aTOMOB d-3JIEMEHTOB. DJIEKTPOHHAS KOHPUTYpALUs aTOMa.
Krnaccudukaiuss XUMHYECKUX DJIEMEHTOB (s-, P-, d-ajeMeHTbl). OCHOBHOE U BO30YXKICHHBIC
COCTOSIHMSI aTOMOB. BaneHTHble anekTpoHbl. [lepuonnueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. ®usnueckuii cmpica llepuoanueckoro 3akona .M. Menneneesa. [Ipuunnbl
Y 3aKOHOMEPHOCTU M3MEHEHHUS CBOMCTB 3JIEMEHTOB M UX COCIMHEHHMI M0 MEPUOJAM U TPYIIIIAM.
MupoBo33peHueckoe U HayyHoe 3HaueHue llepumommueckoro 3akona J[.M. Menneneesa.
IIpocno3zvl /.. Menoeneesa. Omkpvimue HOBbIX XUMUUECKUX DTIEMEHMO8.

DNeKTpoHHAas TPHUPOJa XHWMHUUYECKOW CBS3U. IJICKTPOOTpHUIATENIbHOCTh. KoBasieHTHas
CBSI3b, €€ PA3HOBUAHOCTU M MEXaHU3MbI 00pa3oBaHusi (OOMEHHBIM W JOHOPHO-AKIENTOPHBIN).
HNonnas  cBsa3b.  Merammyeckas  cBsi3b.  BomoponHas — cBA3b.  Meoicmonekynaprvie
63aUMOOCUCMBUSL.

Kpucrannmueckue u amopdHbie BemecTBa. TUIBI KPUCTAUIMYECKUX PEIIETOK (aToOMHas,
MOJICKYJIIpHAsi, MIOHHAs, METAJUTMYECKas). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIECTBA OT TUIIA
KpUCTATMYECKON pemeTku. [Ipuarasl MHOT00Opasust BemiecTB. COBpeMEHHbIE MPEACTaBICHUS
0 CTPOEHUU TBEPJIBIX, JKUJKUX U Ta3000pa3HBIX BEIIECTB. JKuoKue KpUucmaivl.

XUMHUYECKHE peakiuu. ['OMOTeHHbIe U TeTeporeHHble peakiuuu. CKOpOCTh peakinu, ee
3aBUCUMOCTh OT pPa3JIMYHBIX (PAKTOPOB: MPHUPOABl PEATUPYIOMIMX BEIMIECTB, KOHIIEHTPAIUU
pearupyromux BelecTB, TemmepaTypsl (mpaBwio Baxr-I'odda), mmomann peakiMoHHOU
MOBEPXHOCTH, HAJUYMsS KaTalu3aTopa. ODHEPrus aKTUBAUUU. AKMUBUPOBAHHbIUL KOMNIEKC.
Kartanuzatopse! u katanu3. Ponp kaTanu3aTtopoB B MPUPOJIE U TPOMBIIIUIEHHOM ITPOU3BOJICTBE.

Iouamue 06 sumanvnuu u sumponuu. Onepeuss [uboca. 3axon I'ecca u cneACTBUA U3
Hero. TemnoBeie 3 PexTsl XUMUYECKUX peaknuid. Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTh
peakuuii. Xumudeckoe paBHOBecHe. CMelIeHME XMMHYECKOTO PaBHOBECHS O] JCHCTBUEM
pasMUYHBIX (HAaKTOPOB: KOHIIEHTPAIMM PEAreHTOB WM TPOAYKTOB pEaKIMH, J1aBJICHUS,

Temneparypbl. Posib cMeleHus: paBHOBECHUS B TEXHOJIOTMYECKUX MPOIIeccax.



JucnepcHbie cucteMbl. Koantouonvie cucmemol. VIcTHHHBIE pacTBOpHL. PacTBOopeHne kak
¢dusuko-xummuueckuil mporecc. CrnocoObl BIpaXKeHUS KOHIIEHTPALUU PACTBOPOB: MacCOBAsl IOJIS
pPacTBOPEHHOI'O BEILIECTBA, MOJAAPHASA U MOAANbHAA KOHyenmpayuu. Tump pacmeopa u
MumpogaHue.

Peakuuu B pactBopax snekTpoiauToB. KauecTBeHHBbIE peaknMd Ha HOHBI B PAaCTBOPE.
KucnoTHO-OCHOBHBIE B3aMMOJCHCTBHS B pacTBopax. AMQOTepHOCTb. MoHHOe npouszsedeHue
600bl. Booopoouwiii nokasamens (pH) pacmeopa. I'mpponus coneil. 3HaueHHE THAPOIU3A B
Ounosnoruuecknx 0OMeHHBIX Iporeccax. [[puMenenue ruponrsa B NPOMBIILIICHHOCTH.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IIPUPOJIE, IPOU3BOICTBEHHBIX IPOIECCax
U KU3HENEATETbHOCTH OPraHu3MOB. OKUCIUMENbHO-80CCMAHOBUMENbHBIN NOMEHYUAN CPeObl.
Juaepamma Ilyp6s. TloBeneHue BemIeCTB B Cpeaax ¢ pa3HbM 3HadeHueM pH. Mertoms
JNIEKTPOHHOTO U 391eKMpPOHHO-UuoHHo20 Oananca. [anpBaHMuYecKUil d3JIeMEHT. XHUMHUYECKHE
UCTOYHUKU TOKa. Cmanoapmusili 8000poOHbIL 31ekmpod. Cmanoapmuulil  31eKmpOoOHblil
nomenyuan cucmemvl. Pao0 cmanOapmubix 91eKmMpoOHbIX nomenyuanos. Hanpaenenue
OKUCIUMENIbHO-80CCMAHOBUMENbHBIX peakyuli. JIEKTPOJIIU3 PacTBOPOB U PacCIUIaBOB COJIEH.
[IpakTHyeckoe NPUMEHEHUE HJICKTPOJIM3a [UIsl TOJIYYCHHs MIETOYHBIX, MIEIOYHO3EMETbHBIX
METAJIJIOB U amtoMuHusA. Koppo3us MeTamioB: BUIIBI KOPPO3HH, CIIOCOOBI 3alIUTHl METAIJIOB OT

KOPPO3HH.

OCHOBBI HEOPTrAaHMYECKOH XUMHH

Oo6mas xapakrepuctuka 31eMeHToB |A—IlIIA-rpynn. Oxcuiael U nepokcuabl HaTpUs U
Kanus. Pacro3HaBaHue KaTHOHOB HaTpus U Kanwus. CoM HATPUs, Kausl, KAIbLUS U MarHHs, UX
3HAa4YeHHE B TPHUPOJEC M JKU3HU deloBeKa. JKecmkxocmb 600bl U Cnocodvl ee yCmpameHus.
Komnnexcnvie coeounenus antomunus. Anomocunrukamaot.

Mertamnel IB-VIIB-rpynn (Menp, LMHK, XpoM, Mmaprasen). OCOOEHHOCTH CTpPOEHHUs
atoMoB. O0mue ¢usndeckre U xuMuyeckue cBoiicta. [lomyuenue u npumeHenue. OKCUAbI U
THJIPOKCUIBI STHX METAJJIOB, 3aBHCHUMOCTh HMX CBOMCTB OT CTENEHH OKHCJICHHUS D3JIEMEHTA.
Baxmueiimue comu. OKUCTUTENbHBIE CBOWCTBA COJEH XpoMa W MapraHiia B BbICIIEH CTENeHU
okucieHus. KomniekcHoie coeOunenus Xxpoma.

Obmas xapakrepuctuka sneMeHToB IVA-rpymnmel. CBolcTBa, MOJIy4eHHE U TPUMEHEHNE
yris. CuHTE3-Ta3 Kak OCHOBA COBPEMEHHOW IMPOMBIIUIEHHOCTH. AKTUBHPOBAHHBIN Yrojib Kak
ancopOeHnt. Hanocmpykmypwl. Muposvie docmudicenus: 8 0d61acmu coO30aHUs. HAHOMAMEPUATLOS.
OnexmponHoe cmpoeHue Monekyivl yeapHozo 2asza. llonyuenue u npumenenue yeapHo2o 2asa.
buonornueckoe neiictBue yrapuoro raza. KapOuabel kanpius, amoMuHAS U kene3a. KapOoHaTsl

u tunpokapboHatel. Kpyeosopom yenepooa 6 wcueou u Hedxcusou npupode. KadecTBeHHas



peaknus Ha KapOoHaT-woH. DU3MYECKMEe W XUMHUYECKHE CBOWCTBAa KpemMHHUsA. CWiaHbl u
cummuuael. Oxenp kpemuus (IV). KpemnueBslie kuciaotsel U ux conu. CUIMKaTHbIE MUHEPAJbl —
OCHOBA 3€MHOH KODBI.

O6mas xapakTepuctuka snemMeHToB VA-rpynmnbel. Hutpuael. KauectBenHas peakius Ha
MOH aMMOHUS. A30THasl KUCJIOTa Kak OKUCIUTENb. HUTpaTel, X (pu3nyeckue M XUMUYECKUE
cBOiicTBa, mpuMeHeHnue. CBoiicTBa, modydeHne u npumeHeHue ¢pocdopa. Pochun. DocdopHbie
u nondocdopHbie KUCAOTHL. bruonoruueckas pons GpochaTos.

O6mmas XapaKTepUCTUKA 3JIEMEHTOB VIA-rpynmsl. Oco0Oblie CBOICTBA
KOHIIEHTPUPOBAHHON cepHOMl KucioTel. KauecTBeHHBbIE peakuuu Ha CyiabGui-, CylbQUT-, U
Cynb(aT-uOHBI.

Obmas xapaxkrepuctuka 3yeMeHToB VIIA-rpynnel. OcobGeHHocTu XxumMuu  Qropa.
['amoreHoBogOpOABI W UX TMOJNydeHHEe. [aloreHoBONOPOAHBIE KHCIOTHI W HX  COJIH.
KauecTBeHHble peakiuy Ha TrajloreHu-uoHbl. Kucnopogconepkamue COeIWHEHUs XJIopa.
IIpuMeHeHne rajloreHoB M X BaXKHEUIINX COCITMHEHUM.

bnazopoonvie cazwvi. [Ipumenenue 61a20po0HbIX 2a308.

3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCAMHEHUI,
BBICIIIUX OKCHUJIOB U THAPOKCH/IOB.

W nenTudukaiyss HeOPraHUIeCKUX BEIIECTB M HOHOB.

XMMHS U )KU3Hb

Hayunbie mMetonbl mo3Hanus B xumuu. Mcrounuku xumudeckod mHpopmaruu. [louck
uHpopManMM 1O Ha3BaHUAM, HACHTHUPUKATOpPAM, CTPYKTYpHbIM GopmynaM. XUMHUYECKUN
aHalli3, CHHTE3, MOJACIMPOBAHUE XHUMHUYECKUX IMPOLECCOB U SIBJICHUM KaK METOAbl HAyYHOTO
no3HaHus. Mamemamuueckoe MoOenuposanue npOCMPAHCMBEHHO20 CMPOEHUs MOeK)
opeanuueckux seuwjecms. Cospementvle PUIUKO-XUMUUECKUE MemOObl YCMAHOBIEeHUsS COCMAasd U
CMPYKMYpPbl 8eUiecms.

Xumus u 310poBbe. JlekapcTBa, pepMeHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAIHHBIE BOIBI.
[TpoGrieMsbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKapCTBEHHBIX MpenaparoB. BpeaHble MPUBBHIYKU U
dakTopbl, paspylIaiie 370pOBbe (KypeHHe, YIOTpeOJIeHHe alKorolis, HapKOMAaHHS).
PammonansHoe nuradue. [1Tnmessle 1o0aBkr. OCHOBEI ITUIEBOM XUMUM.

Xumus B MmeauimHe. PazpaboTka ekapcTB. XUMHUYECKUE CEHCOPBHI.

XuMHsT B TOBCEJHEBHOM >KM3HU. MOIOIIME M YUCTALIME CpPENCTBA. PernenseHTsl,
uHCeKTUIUABL. CpeacTBa JHYHOM THTHEHB W KocMeTukH. [IpaBunma Oe3omacHOW paboOTHI C

CIAKUMU, TOPIOYMMU U TOKCUYHBIMHA BCIICCTBAMHA, CPEACTBAMU OBLITOBOM XUMHH.



XUMHSI ¥ CEIBCKOE XO35SHUCTBO. MUHEpallbHBIE W opraHudeckue ymoopenus. Cpencra
3aILUTHI PACTCHUM.

Xumusi B OpoMmblieHHOCTH. OOmme MpeacTaBiIeHus O MPOMBIIIICHHBIX Crocobax
IOJYy4YEeHUs: XMMUYECKHMX BELIeCTB (Ha MpHMEpe IMPOM3BOACTBA aMMHAKa, CEPHOM KHUCIIOTBHI).
[TpomblnenHass opranuudeckass xumus. Cplppe Ul OPraHUYECKOM MPOMBIIICHHOCTH.
[Ipobnema OTXOAOB M TOOOYHBIX NPOMYKTOB. Hambosee KpymHOTOHHa)KHBIE MPOU3BOICTBA
OpraHMuYecKUX coeAuHeHui. YepHas u 1BerHas Meramutyprus. CTEKIO W CHIMKaTHas
HIPOMBIIIICHHOCTb.

Xumuss u sHepreTuka. llpupoaHble HCTOYHUKM yrieBoaoponoB. Ilpupoassiii u
NOMYTHBIA HEe(PTSHON Ta3bl, UX COCTaB W Hcmojib3oBaHue. CoctaB HeTH M ee mepepaboTka.
Hedrenponykrsl. OxraHoBoe uunciao OeHzuHa. OxpaHa OKpyKaroleil cpeasl mpu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HE(TENPONYKTOB. AJIbTEpPHATHUBHBIE HCTOUYHUKHU
SHEPIUH.

Xumuss B crtpoutenbcrBe. Llement. beron. IlonbGop onTUManmbHBIX CTPOUTENBHBIX
MaTepUajoB B IPAKTUUECKON JEATENILHOCTH YEJIOBEKA.

XUMHS ¥ 3KOJIOTHsl. XUMHUECKOE 3arpsi3HEHUE OKPY)KAIOLIEeH cpesibl U ero MOCHIeCTBHUS.

Oxpana ruapocdepsl, To4YBbl, aTMOchepsl, GI0psl U hayHbl OT XUMUYECKOTO 3arps3HEHUS.

Tunbl pacyeTHbIX 321a4:

Haxoxxnenue mMonekynsspHOH (opMysbl OpraHMYECKOro BELIECTBA MO €ro MJIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIMX B €0 COCTaB, WM MO MPOAYKTaM CrOPaHUS.

PacdeTs MaccoBoii 10H (MAacChl) XUMHUYECKOTO COSTMHEHHS B CMECH.

Pacuerst Maccel (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJIHO W3
BEIIIECTB JJaHO B U30BITKE (MMEET IPUMECH ).

PacueTsl MaccoBOi MM 00BEMHOM J0JIM BBIXOAA MPOJIYKTA PEaKIUH OT TEOPETHUECKU
BO3MOYKHOTO.

Pacuers! TennoBoro ¢ dexra peakuu.

PacyeTbl 00bEeMHBIX OTHOILIEHHH ra30B IPU XUMHUYECKUX PEAKIIUSIX.

Pacuersl Macchl (00beMa, KOJMYECTBA BEIIECTBA) NMPOJYKTA PEAKLUHU, €CIU OIHO M3

BEIIECTB JIaHO B BHJIE PACTBOPA C ONPE/ICICHHON MAaCCOBOM J10JIeH pPaCTBOPEHHOT'O BEIIECTBA.

IIpumepHBIe TEMBI IPAKTHYECKUX PadoT (Ha BHIOOP y4HnTeJIA):
KauecTBeHHOE onpezaenenHue yriepoja, BOJOPOIa U XjIopa B OPraHNYECKUX BELIECTBAX.
KoHcTpynpoBanue mapocTepKHEBBIX MOJEIEN MOJIEKYJ OPraHUYECKUX BELIECTB.

Pacno3naBaHme miaacTMacce B BOJIOKOH.



[TonydeHne NCKYCCTBEHHOTO IIEKA.

Pemenue skcnepuMeHTAIbHBIX 3a7a4 HA NIOJIYYEHUE OPraHUYECKUX BEILECTB.

Pemenue skcnepuMeHTANIBHBIX 3a7]a4 Ha pACHIO3HABAHUE OPTAHUYECKUX BELIECTB.

Nnentndukanys HEOPraHMUECKUX COSAMHEHUH.

[Tonyuenue, coOupanue u pacro3HaBaHUE Ta30B.

Pemenue skcnepuMeHTANIBHBIX 3a7a4 M0 TeMe «MeTauibD.

Pemenue skcnepuMeHTalIbHBIX 3a1a4 10 Teme «Hemeraiuby.

Pemienne skcnepuMeHTANbHBIX 3a/a4d Mo TeMe «l'eHeTnueckas CBsi3b MEXAY KilaccaMu
HEOPraHWYECKUX COCAMHEHUI.

Pemenue sxkcnepuMeHTANIBHBIX 3a7a4 MO TeMe «l'eHernueckas CBs3b MEXAY KiIacCaMu
OPTraHUYECKUX COCTUHEHUIN.

[lonyuyenue 3THIeHAa U U3yYEHHUE €r0 CBONCTB.

[TonyyeHnue yKCyCHOM KUCIIOTBI U HU3YUYE€HUE €€ CBOMCTB.

I'mpponus xupos.

Nsrorosnenue Mbuia pyqyHoil paboTHI.

XUMUA KOCMETUYECKUX CPEJCTB.

HccaenoBanue CBOMCTB OENKOB.

OCHOBBI IUIIEBON XUMHH.

HccaenoBanne NUINEBBIX J00ABOK.

CBoiicTBa OJJHOATOMHBIX 1 MHOTOQTOMHBIX CIIUPTOB.

XHMHYECKHE CBOMCTBA aIbJICTHUIOB.

Cuntes cioXkHOTO0 Ydupa.

I'mpponus yrineBonos.

YcrpaneHue BpeMEHHOM KECTKOCTH BOJBIL.

KauecTBeHHbIE peaklli Ha HEOPTAHUYECKUE BEIIECTBA U MOHBI.

UccnepoBanue BAUSHUSA pa3TudYHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIUH.

OrmpesienieHre KOHIICHTPAIIUUA PACTBOPA aCKOPOMHOBOM KHUCIOTHI METOIOM TUTPOBAHHUSI.



TemaTnueckoe miiannpoBanue no xumuu B 10 kiaacce ( yriry0JieHHbIH YPOBEHbD)

Ne Tema ypoka. Ucnosnb3yemoe o6opynoBanue Toukn pocra Kou
H4ecTBO
4acoB

1 Tema Nel. IloBTopenne u yriiy0jeHue 3HaAHHUIA. 18

1 ATOMBI, MOJIEKYJIbI, BELLIECTBA. 1

2 Crtpoenue aToma. 1

3 Ilepuonnueckuin  3akoH u  Ilepuonmueckas  cucrema 1

xumuueckux anementoB J[.M.MeHeneena.

4 XuUMUYECKasi CBA3b. 1

5 ArperaTHble COCTOSIHUSI. 1

6 PacuéTel 10 ypaBHEHUSAM XUMHUYECKHUX PEAKLIUN. 1

7 ["a30BbIe 3aKOHBI. 1

8 Knaccudukanmss XaMUYECKUX peaKIuii 1

9 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIINH. 1

10 BaxHeiimme Ki1acchl HEOPraHUYECKUX BEIIECTB. 1

11 Peakiiuu noHHoro ooMena 1

12 PacTtBopbl. 1

13 Pemenue 3anau no reme «PacTBOphI». 1

14 Komnonnssie pacTBOpEI 1

15 [Muaponus comeit. 1

16 KommnekcHble coe fUHEHHUS. 1

17 Ob6o61aroriee MoBTOpeHue o TeMe «OCHOBBI XUMHUM». 1

18 KonTponbhas padora Nel no teme «OCHOBBI XUMHUN». 1

2 Tema Ne2. OcHOBHBIC IOHATHS OPraHUYeCKOH XUMUH. 13

1 [Tpeamer u 3HaUEHHE OPraHUYECKON XUMUH. 1

2 Pemenue 3amau Ha ycraHoBieHrne GoOpMys yriIeBOAOPOIOB. 1

3 [TpuyrHBI MHOTOOOpa3usi OPraHMYECKUX COCTUHEHUH. 1

4 OJEeKTPOHHOE CTPOCHHE M XMMHUYECKHE CBSI3M aroma 1

yriepoja.

5 CrpyKkTypHast TEOpUSI OPTaHUYECKUX COECTUHEHHM. 1

6 CrpykTypHas usoMmepus. 1

7 IIpocTpaHcTBEHHAs N30MEPHSL. 1

8 OnekTpoHHble 3(P¢eKThl B MOJIEKYJaX OpraHUYecKuX 1




COEIUHEHUN

9 OcHOBHBIE KJIACCHI OpPraHUYECKUX COCTUHEHUH. 1
I'oMonoruueckue psbl.

10 Homenkiatypa opraHnueckux coeanHEHUH. 1

11 Oco0eHHOCTH U KJIaCCH(PHKAINA OPTaHUIECKUX PEAKIIUH. 1

12 OKHCITUTENIbHO-BOCCTAHOBUTEILHBIE peakuuu B 1
OpPraHUYEeCKOl XUMUHU.

13 O6o6maromee noproperre Mo TeMe «OCHOBHBIC TMOHSATHS 1
OPraHN4YEeCKON XUMHUM.

3 Tema Ne3. YriieBoaopoabl. 26

1 Ankanbl. CTpoeHHE, HOMEHKIIATypa, U30MepHs, PU3NICCKUE 1
CBOMCTBA.

2 XUMUYECKUE CBOWCTBA AIKAHOB. 1

3 [TonyueHnue ¥ mpuMEHEHHE aJIKaHOB. 1

4 [IMKI0AIKAHEL. 1

5 Anxenbl. CTpoeHHe, HOMEHKIIATypa, U3oMepusi, pu3nuecKue 1
CBOMCTBa

6 Pemenne 3amad M BBIIOJIHEHHWE YIPAKHEHHM 110 TEMe 1
«AJIKEHBIY.

7 Mpaxriieckas pabora Nel «AsroTopuerite Moziereii Monexyst 1
OPraHMYECKHX BEMeCTE.

Hudpposas gadoparopus «Touka pocra» [daTumk

ONITHYECKOH MJIOTHOCTH

8 XHUMHYECKUE CBOMCTBA aJIKEHOB. 1

9 [Tony4yeHne 1 MprUMEHEHHE ANTKEHOB. 1

10 [TpakTiueckast padota Ne2 «lloxyueHue STUIEHa U U3yUEHHE 1
€ro CBOMCTBY.

11 AnKaaneHsl. 1

12 [Tomumepuzanusa. Kayuayk. Pesuna. 1

13 Ankunsl. CTpoeHue, HOMEHKJIaTypa, u3oMepusi, pusnueckue 1

CBOMCTBA.

14 XUMHYECKUE CBOMCTBA AIKUHOB. 1

15 [TosryueHne M NpUMEHEHUE AJIKUHOB. 1

16 Pemennie 3aau ¥ BBINONHEHHWE YIPXHEHUH MO TeMaM 1




«ANKaHEBD, AJIKCHBD», KAIKUHBD.

17 Apomarudeckue yraeBoaopoasl. CTpoeHue OEH30JIBHOTO 1
KOJIbIIa, HOMEHKJIATypa, U30Mepusi, Gu3ndecKkue CBONCTBA

18 XuMHYecKue CBOWCTBa OEH30J1a M €r0 TOMOJIOTOB 1

19 ITony4yeHnue u NpuMEHEHUE apEHOB. 1

20 [IpupogHble  WCTOYHUKH  YIJIEBOJMOPOJOB.  llepBuunas 2
nepepaboTKa yrieBOAOPOIHOTO ChIPhS

21 ['my6okas nepepaborka HeGTH. Kpekunr, pudopMuHr. 1

22 ['eHeTndeckass CBsA3b  MEXKIY  pa3IMYHBIMU  KJaccamH 1
YTIIEBOJOPOJIOB.

23 ["anmoreHoNnpon3BOIHEIE YTIEBOIOPOIOB. 1

24 O06061aro11iee TOBTOPEHUE IO TEME « Y TJIEBOJOPOJIBI. 1

25 KonTponbnas padota Ne2 1o teme «YTJIeBOJOPOIbI». 1

4 Tema  Ned.  Kuciaopoacoaepskamme  OpraHuveckKue 18
coeIMHEeHH.

1 Couprtsl. 1

2 XHUMHYECKUE CBOMCTBA CITUPTOB. 2

3 [Tpaktuyeckas padora Ne3 «llomyduenue OpomdTaHaY. 1

4 MHoroaromMHsle CIUPTHI. 1

5 DeHoJbI. 1

6 Pemenne 3amad M BBIIOJIHEHHWE YIPAKHEHHM 110 TEMe 1
«CrupThl U (HPEHOTBI».

7 KapOoHunbHBIE COEAMHEHUS: HOMEHKJIAaTypa, HW30MepHs, 1
peaKIy IPUCOCTMHEHUSI.

8 XUMHUYECKHE CBOMCTBAa M METOJIBI TIOTYYEHUSI KapOOHMIBHBIX 1
COCIMHEHUM.

9 [Tpaktuyeckas padora Ne4 «IlonyueHue aeToHay. 1

10 KapOoHOBBIE KUCITOTHI. 1

11 [Tpaktuyeckas pabora Ne5 «IlomyueHue ykCycCHOM KUCIIOTHI U 1
HU3y4YECHHUE €€ CBOWCTBY.

12 @OyHKIIMOHATBHBIE TPOU3BOTHBIE KAPOOHOBBIX KHCIIOT. 1

13 [Tpaktuyeckas padora Ne6 «CuHTE3 STHIIAIIETATa. 1

14 Msoroo0pa3ue kapOOHOBBIX KHCIIOT. 1

15 Pemennie 3amay M BBINOJHEHUE YIPAXKHEHUM IO TeMe 1




«KapOOHOBBIE KHCIIOTBD».

16 O6ob6marmuii  ypok 1o Teme «Kucnopoacoaepxkariue 1
OpPraHUYECKUE COSTUHEHUS.

17 Kontponbnas padora Ne3 mo teme «Kucmopoaconepxaiine 1
OpPraHUYECKUE COCTUHEHUS.

5 Tema NeS5. A3oT- u cepocojaep:kaiiue OpraHuvecKue 5
coeUHEeHUsI.

1 AMUHBL. 1

2 ApoMaTuyecKkue aMHUHBI. 1

3 TeTepoLnKIIeckHe COSHHEHIIs. 1

Hudposas gadoparopuss «Touka pocra» [dar4yuk

ONTHYECKOH MJIOTHOCTH

4 [[ecTruneHHBIC TETEPOIUKIIBI. 1

5 O0oOmaromee  MOBTOPEHHE MO  TeMe  «A30T- u 1
CepOoCoOJIepIKaIINe OPraHUICCKHE COCTUHEHUS.

6 Tema Ne6 buoJiornyecku aKkTHBHbIE BellleCTBA. 16

1 OO61mas xapakTepUCTHKA YTIIEBOOB. 1

2 Ctpoenune MoHOcaxapuaoB. JIMHEWHBIE W HUKIMYECKUE 1
CTPYKTYPBHI.

3 XUMHYECKHE CBOWCTBA MOHOCAXAPHUIOB. 1

4 Jncaxapunpl. 1

5 [Tonucaxapusl. 1

6 [TpakTrnyeckas padora No7 «['uapomau3 Kpaxmanay. 1

7 Pemennie 3amad W BBINONHEHUE VYIPAKHEHWH IO TeMe 1
«YTaeBoabI».

8 Kupsl 1 macia. 1

9 AMHHOKHCIIOTHI. 1

10 ITenTunsr. 1

11 benku. 1

12 CtpyKTypa HYKJIEHMHOBBIX KHCIIOT. 1

13 buonornueckas poib HyKJIEHHOBBIX KHCIIOT. 1

14 [Tpaktuyeckas pabora Ne§ «/neHTHPHKAIMA OPraHUYECKUX 1
BEIIECTBY.

15 O6o0matoriee MOBTOPEHUE IO TeMaM «A30TOCOAepIKaIIie U 1




OHOJIOTUYECKU aKTUBHbBIC OpTraHU4YCCKUC BCIICCTBAY.

16 Kontponbraast padora Ned mo temam «A30TOcConepKaiiue u 1

OMOJIOrMYECKN aKTUBHBIE OpraHN4Y€CKUEC BEIICCTBA».

Tema Ne7. BbicOKOMOJIEKYJISIPHBIE COEIUHEHUS.

[Tonumepsl.

[TonmumepHbIe MaTepHalIbL.

HOJII/IMepHBIC MaT€puralibl: BOJIOKHA.

[TpakTryeckas pabora Ne9 «Pacrno3zHaBaHHe IIaACTMACC).

ITpaxtuueckas padorta Nel(0 «Pacrmo3HaBaHre BOJTOKOH.
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TemaTnueckoe niiannpoBanue no xumuu B 11 kiaacce ( yriy01eHHbI YPOBEHBD)

Ne Tema ypoka KosmmuecTBo
4yacosn
Hemeraibl. 31

1 Krnaccudukanus npocTsix BemecTs. Bogopos 1
2 ["asiorenst 1
3 Xiop 1
4 Kucnopoansie coequnenus xjiopa 1
5 XmopoBogopoa. CossiHast KUCIOTa 1
6 ®dtop, 6poM, MO U UX COETMHEHUS 1
7 Tpakrideckas paGora Ne 1.Peillerie dKCIepHMEHTATbHbIX 1

e 111 hposas nadopatopusi «Touka

pocTa» /laTYHK ONTHYECKOI MJIOTHOCTH, IaTYUK TeMIePaTypbl
8 XanbKOreHbI 1
9 O30H — amoTponHas MOAU(PUKALIHS KUCTIOPO/a. 1
10 [lepokcua BogOpO/Ia U €ro NPOU3BOIHBIE 1
11 Cepa 1
12 Cepoogopo. Cyibduabt 1
13 CepHUCTBIN Ta3 1
14 CepHblii aHTHJIPU]I U CEpHAsi KUCIO0Ta 1
15 [Ipaktuueckas pabora Ne 2. PemeHue SKCIEpUMEHTATBHBIX 1

3a7a4 1Mo TemMe «XaJlbKOr€HbI»
16 Pemennie 3aau ¥ BBINONHEHHWE YIPXHEHUH MO TeMaM 1




«["ajoreun» U «XaJIbKOTEHBI

17 DNEeMEHTHI OATPYIIIHI a30Ta 1
18 A3zor 1
19 AMMUaK U COJIM aMMOHHUS 1
20 [Ipaktuyeckas pabora Ne 3. «llomydyeHue ammuaka u 1

U3y4YEHHE €ro CBOMCTBY
21 Okcuusl a3ora 1
22 A30THas KHCJIO0Ta U €€ COJIU 1
23 docdop 1
24 docdopnbrit anruapua 1 GocPopHbIE KUCTOTHI 1
25 [TpakTnueckast pabora Ne 4. Pemenue 3kcneprMEHTaJIbHbBIX 1

3aja4 Mo TeMe «JIEeMEHTBI

HOJATPYIIIBI a30Ta»
26 Yriepon 1
27 CoenuHEHHUS yriiepoa 1
28 KpemHunii 1
29 CoennHeHNs KPEMHUS 1
30 O6o6maroree moBropeHue mo reme «Hemeramsn 1
31 Konrtponsnas padora Ne 1 o teme «Hemeranmnbi» 1
OO0mme cBoiicTBa MeTAJLIOB. 2
32 CBolicTBa U METObI OJyYEHUSI METAIIIIOB 1
33 CnuiaBbl 1
MeTtaJjuibl IJIaBHBIX HOATPYIIL. 11

34 OO0m1as XxapakTepUCTHKa MIETOYHBIX METAJIJIOB 1
35 Hatpuii u xanwmii 1
36 CoenvHeHNs HAaTpUs U Kalus 1
37 OO0mas xapakTepuCTUKa 3JEMEHTOB TiaaBHOW moarpymmsl I 1

TPYIIIBI
38 Marnuii u ero coeAMHEHNS 1
39 Kaneuumii 1 ero coequHeHus 1
40 JKecTkocTh BOJIBI M CITOCOOBI €€ YCTpaHEHUS 1
41 AJIOMMHUN — XUMHUYECKHUI 2JIEMEHT U IPOCTOE BELIECTBO 1
42 CoennHeHNs AIIFOMUHUS 1
43 Pemenne 3amad M BBINOJHEHUE YIPAXKHEHMM IO TeMe 1




«Mertasuibl IIaBHBIX MOATPYIIID)

44 [TpakTnueckass padora Ne 5. Pemenue skcneprMEHTaJIbHbBIX 1
3a/1a4 1o TemMe «MeTasuibl TJIaBHBIX HOATPYIII)
MeTa/uibl IOGOYHBIX MOATPYIIIL. 17
45 OO01mas XxapakTepUCTHKA MEPEXOTHBIX METAJIOB 1
46 Xpom 1
47 Coeaunenus xpoma. 3aBHCHUMOCTb KHCJIOTHO-OCHOBHBIX U 1
OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OT CTEHEHU OKUCIICHHS
MeTaaa
48 Maprasnen 1
49 JKene3o kak XUMHUYECKUN DIIEMEHT 1
50 Kene3zo — mpocroe BemecTBo 1
51 CoennHeHns xejesa 1
52 Menp 1
53 [Tpaktuyeckas padora Ne 6. «[lomydenne MeaHOTO Kymopoca. 1
[Tonyuenue >xene3Horo
KyIopoca
54 Cepebpo 1
55 30510TO 1
56 Huak 1
57 Pemenue 3a1a4 ¥ BBINOJIHEHHE YIPaXXHEHHH MO0 TeMe «MeTamibl moO0YHbIX 1
TIOATPYIIID)
58 IMpaxTtideckas pabota Ne 7. Pemenne skCIepUMEHTAIBHBIX 337124 110 TeMe 1
«Mertaibsl HOOOYHBIX MOATPYIIID)
59 Ipakruueckas padora Ne 8. «[Toxyuenue comun Mopay» 1
60 O6o06maromniee NOBTOpeHHE Mo TeMe «MeTaibny 1
61 KonTtponbHas pabota Ne 2 1o Teme «MeTaisi» 1
CTpoeHue BemecTna. 8
62 Snpo atoma. SnepHble peakuuu 1
63,64 DJEeKTPOHHBIE KOHPHUTYpAIMA aTOMOB 2
65 KoBasieHTHas1 CBSI3b U CTPOCHUE MOJIEKYIT 1
66 NonHnast cBs13b. CTpOEHNE HOHHBIX KPUCTAIUIOB 1
67 Merammueckas cBsi3b. Kpuctammueckne peneTkn MeTauioB 1
68 MexMONeKysIpHbIE B3aUMOJICHCTBHUS 1
69 Ob6o6maroriee noBTopeHue no Teme «CTpoeHue BEeIecTBay 1




Teopernueckoe onucaHue XUMUYECKHX PeaKIUd.

70 TennoBbie 3 (HEeKThl XUMMUYECKUX PEaKIHA 1
71 3akon ['ecca 1
72 Ourtponus. Bropoii 3aKkoH TepMOIUHAMUKHI 1
73 Oneprust [mb60ca ¥  KpUTEpUH  CaMONPOHU3BOJIHLHOCTH 1
XUMHYECKHUX PEaKIIHii
74 Pemenue 3amau mo reme «XuMHuUecKasi TEPMOJTAHAMUKA 1
75 CKOpOCTh XUMUYECKOHN peakiuu. 3aKOH IEUCTBYIOIINX MacC 1
76 3aBUCHMOCTH CKOPOCTH PEAKIIMH OT TEMITepaTyphl 1
7 Karanu3s. Karaauzaropsl 1
78 Xumunueckoe paBHoBecue. KoHcTaHTa paBHOBECHS 1
79 [Tpunnun Jle latense 1
80,81 [Tpaktueckass pab6ora Ne 9. «CKOpOCTb XHMHYECKUX 2
peakuunii. XuMU4ecKoe
pPaBHOBECHE»
82 Honnoe npousseneHue Boasl. BogopoaHsiii mokasaTenb 1
83 XUMHUYECKOE PABHOBECHE B PACTBOPax 1
84 XHUMHYECKHE UCTOYHUKH TOKA. DIEKTPOIU3 1
85 Ob6o61aroiiee NOBTOpeHHE 1Mo TeMe «TeopeTuyeckre OCHOBBI 1
XUMHI)
86 KonTponbras padora Ne 3 mo teme «Teopernueckrne OCHOBBI 1
XUMHI
XumMunueckasi TeXHOJIOTHsl. 7
87 Hayunsle IIPUHIUIIBI OpraHu3anyuu XUMHUYECKOTO 1
MIPOU3BOJICTBA
88 ITpon3BOACTBO CEPHOMN KHUCIIOTHI 1
89 [Tpon3BoICTBO aMMHaKa 1
90 [Tpon3BoOICTBO YyTryHA 1
91 ITpon3BoacTBO cTanu 1
92 [TpoMbINITIEHHBI OPraHUYECKUN CUHTE3 1
93 XuMirdeckoe  3arpsHemme  OKpyAaiomeii  cpeasr. 1
_ Iudposas aadoparopusi «Touka pocra»
Hatumk pH
XuMus B OBCEIHEBHOM KU3HU. 4




94 XuUMHd IUIIHA 1

95 JlexapcTBeHHBIE CpEACTBA 1

96 Kocmernueckue u mapdroMepHbie cpecTBa 1

97 briToBasg xumus 1

9 XuMmus Ha cjiy:k0e oduecTsa. 3
08 XuMUs B CTPOUTEITHCTBE 1

99 XUMHUS B CEITbCKOM XO03SIICTBE 1

100 Heoprannueckue marepuansl 1

10 XuMusi B COBpeMeHHO# HayKe. 2
101 MeTo0510THsI HAYYHOTO UCCIIeI0BAHUS 1

1

102

HcrouHnky xuMuueckoi nupopmauu
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