3AIBEP/IDKAHA
[TacranoBa

MiHicTapcTBa agyKalbli
Pacny6miki benapychb
28.07.2023 N 213

(y podaakupli  MHacTaHOBBI
MiHicTapcTBa ajyKarpli
Pacny6miki benapyceb ag 19
minens 2024 r. Ne 89)

BYUYSBHAS IPATPAMA TTIA BYYSBEHBIM ITPAJIMEIE
«XIMIS»

IS X - XI KJIACAY YCTAHOY ATYKAIBIL, KIS
PAAJIIBYIOIb ATYKALBIMHBISA TIPATPAMBI AT'YJIBHAM
CAPOIHSN ALYKALBII
3 BEJIAPYCKAM MOBAM HABYUAHHS I BBIXABAHHS

(FA3ABBI Y3POBEHD)

I'IABA 1
AT'YJIBHBIA TAJIAZKOHHI

1. Janzenas ByusOHas mparpama na By430HbIM mpaamerie «Ximiss» (manei —
Byud0Has mparpama) TMpbI3HAYaHa I BBIBYUDHHS Ha 0a3aBbIM y3pOYHI
ByusOHara mpaametra «Ximis» ¥ X — XI kmacax ycraHoy amykaiibli, SIKis
pRaTi3yIoLb ayKalbIMHbIS TparpaMbl aryjabHai CAp AHSAN agyKalbli.

2. Jlan3eHast ByunOHas mparpama pasziivyaHa Ha 70 ramsiH (2 raj3iHel Ha
THIJ3€HB) Y X Ki1ace 1 68 raa3in (2 raa3inel Ha ThiA3eHb) y X1 kitace. PazepBoBbI
yac — 2 ragzinel ¥ X 1 XI knacax.

3. MaThI BBIBYUsHHS Byus0Hara npaamera «Ximis» ¥ X — XI knacax:

dapmipaBaHHE CICTAMBI XIMIUYHBIX BeAay 1 BOMBITY 1X MPBIMSHEHHS, SKas
3a0screuBae pa3yMeHHE MPHIPOJa3HayIaHABYKOBAK KapIliHbI CBETY, aKTHIYHYIO
ananTtauplio ¥ colblymMe 1 OsCIeuHBIs MaBOJ31HBI, TaTOYHACLb Ja Mpalsry
aJlyKalpll Ha HACTYIHBIX Y3POVHSX 1 CTyNeHsx npadeciiinait aaykauplii;

dapmipaBaHHE calbIsUIbHA 3HAYHBIX KAIITOYHACHBIX apbICHTAIBIN, SKis
VKITIOUYarollh aryjibHaKyJbTypHae 1 acobacHae pa3Bill€ BYUHSY, yCBEIaMJICHHE
KaIITOYHACI[l aTpbIMaHail XiMiYHAaW ajykKalpli, Madylli ajgKa3Hacmi 1
NaTPBIATHI3MY, CABIITbHYI0 MaO1THHACITH 1 37I0JIBHACIIH JaNTABAIIIIA ¥ PO3HBIX



KBILIEBBIX CITYalIbIsX.

4. 3agaunl Byus0OHara mpaamerta «Ximis» ¥ X — X1 knacax:

dbapMipaBaHHE CICTOMHBIX XIMIYHBIX BeJlay, SKisl CTBaparollb aCHOBY IS
OecnepanblHHAK aJyKalbll 1 caMaaayKallbll Ha yCiX ATanax HaBy4aHHs 1 Oy Tydail
npadeciiinaii 13eiHactii;

dbapMipaBaHHE 1 pa3BIlIE KIOYABBIX, aryJibHaNpagMETHBIX 1 MpaJMeTHa-
CHEUBIUIBHBIX KAMIIETIHLBIMA 3 yJIIKaM chelplPiki XiMii K QyHIaMeHTaJIbHAM
NpBIpOJIa3HayYail HaBYKI;

dbapMipaBaHHe 1  pasBiunné ¥  BYYHAY  callblsJIbHA — 3HAYHBIX
aryJbHAKyJIbTYPHBIX 1 aco0acHbIX KAIITOYHACHBIX apbICHTAIlbIM, SKis
npaayriieKBalollb pallbiiHAlIbHae 1 OsicieyHae BBIKAPBHICTAHHE pIYbIBAY Yy
naycsI3EHHBIM KbIIIII1;

OpbIMSHEHHE aTpbhIMAHBIX BeAay 3 MdTald aayKalbll 1 camaagyKalbli,
HAOBIIE JOCBemy OsicriedHara BBIKAPBICTAHHSA pAYBIBAY 1 MaTIphisiay y
naycsa3EéHHai 13eiHactli, 3a0ecisiydHHEe KYJIbTYPhI 3/1apoBara Jaay >KbIIIIs.

5. Pakamenayembis popMbI 1 METabl HABYYaHHS 1 BBIXABAHHS:

TIAPATHIYHBIS  3aHATKI: TyTapKi 3 BBIKApBICTAHHEM 1IIOCTpallbliiHa-
JPMaHCTpalplifHara MaTdphIsUTy 1 1HTIpPHET-pIcypcay; MpaOIeMHBIS JIEKIIbIl,
JBICKYCII;

NPaKTBIYHBIA 3aHATKI: MPAKTHIYHBIA padOTHI, JadapaTOpHBIS AOCIEIbI,
JPMAHCTPAIIbIi;

camacToifHasi padoTa BYUHSY: pallldHHE Pa3JIiKOBBIX 1 MPAKTHIYHBIX 3ajady,
BbIKAHAHHE JacjeNublX TIPaeKTay, HaIICaHHE CIpaBa3iad, MaIpbIXTOYKa
nakianay Ha KaH(epIHIIBIIO 1 IHIIBIS (POPMBI J3EHHACTII.

[TaBpIIHHIO 3(QEKTHIYHACI]I MPANPCy HaBy4dyaHHS Oya3e caa3erHivalb
BBIKAPBICTAHHE MYJIBTBIMEIBIHHAN TAOXHIKI 1 9JIEKTPOHHBIX CPOJIKAY HABYYaHHS.

6. YakaHblsl BBIHIKI BBIBYUSHHS 3MECTy Byus0Hara mnpaaMera «XiMish» ma
3aBspIIdHHI HaBydaHHs ¥ X — XI knacax:

6.1. mpaamMeTHBIS:

chapmipaBaHacllb yAyJaeHHSY a0 a0'eKThIyHACILl HaBYKOBBIX Belay Ipa
HABaKOJIbHBI CBET; XiMil K aHOW 3 HAWBaXHEUIITBIX MPHIPOTa3HAYUBIX HABYK 1
sie poJIl TS pa3Billllsd HaByKOBara CBETAIOIA Ay, HaByKl, TOXHIKI 1 TOXHAJIOTIH;

HAOBIIIE BOMBITY MPHIMSHEHHS HABYKOBBIX METa/aay Ma3sHAHHS: Ha3ipaHHE
XIMIYHBIX ~ 3'dy;  TpaBsSA3€HHE  XIMIYHBIX  Jocieday 1 MPOCTBIX
IKCIIEPHIMEHTAIBHBIX JIaCIICIaBaHHSY;

YMEHHE aHajli3aBallb aTPbIMaHbIs BBIHIKI 1 pa0illb BHIBAJIBL;

chapmipaBaHaclb ~ ysAylIeHHsSY a0  palbITHATBHBIM  BBIKAPBICTAHHI
IPBIPOJHBIX pacypcay, npabieme 3a0py/KBaHHS HaBaKoJbHAra acspoiiass ¥
CYBSI31 3 BEIKAPBICTAHHEM XIMIUHBIX TIXHAJIOTIH;



chapMipaBaHacllb yMEHHSY TMparHasaBallb, aHajli3aBallb 1 alPHbBAIIb
HACTYIICTBBI OBITABOM 1 BEITBOpYAH J3€MHACII, 3BSI3aHAM 3 XIMIsH;

6.2. MeTanpaJAMETHBIS:

3aCBAaCHHE PO3HBIX (POPM ByUs0HaM a3eitHacIll (TTpaBsA3€HHE SKCIIEPBIMEHTY
1 BBIKaHaHHE JaclieIubIX 3aJaHHsAy; padoTa ¥ mapsl 1 rpyIe; BSA3€HHE JIBICKYCII;
apryMeHTalpblsl CBa€il Ma3ilpli; IHIBIS (OPMBI);

pa3BilUE YHIBEPCATIBHBIX BYUSOHBIX A3€SIHHAY 1 MIXKIIPAIMETHBIX MaHSILILAY;

KipaBaHHE cBaéii Mma3HaBaJbHAK JI3EHHACITIO;

pa3BilIe YMEHHSY TpaiaBailb 3 iHdapMalelsai, BeUTydallb y €i rajoyHae;
KpBITBIYHA aI[PHbBAIlh 1H(pApPMaIIbIl0, aTPBIMAHYIO 3 PO3HBIX KPBIHIII, IIpaBlIbHA
IHTAPIIPATABAIlb 1 BRIKAPHICTOYBAIIb SI€; aipO3HIBAIlb ICTOTHBIS MPBIMETHI 3'SIY aJl
HEICTOTHBIX; Oaublllb HEKaJbKl BapbIIHTAy pamdHHSA npaldieMbl 1 BbIOIpallb
HANOOJBII anThIMAJIbHBL, IHTATPABAIlb BEBI 3 PO3HBIX MPAJIMETHBIX TaTiH IS
BBIPAIIIPHHS MPAKTHIYHBIX 33724,

6.3. aco0acHbI:

nepaKkaHaHacllb Y MardbIMacilsiXx HaByKOBara ma3HaHHs 3aKOHAY MPBIPOIBL;

3alliKayieHacib y HaByKOBBIX BeJax a0 ylaakaBaHHI Mipy 1 TpaMaJiCTBa;

yCBeJaMJIEHHE TyMaHICThIYHAM CyTHAcIl 1 MapajibHail KallTOYHACIII
HABYKOBBIX BeJlay; 3HAUHACIIl OEpa)kIIiBbIX aJIHOCIH J1a HABAaKOJbHAra acsipoia3s
1 IpbIpOJIaKapbICTaHHs; HeaOXOAHACI[l pa3yMHara MNpPbIMSAHEHHS JACSTHEHHSY
HABYKI 1 TOXHAJIOT1H y 1HABAIBIMHBIM Pa3Billlll TPaMaJICTBa;

pa3yMeHHE 3Ha4HacIll BaJOJIaHHs JlakjiaJHail 1Hpapmalpisiii ad nepagaBbix
TACSATHEHHSX 1 aAKPHIIIISIX CYCBETHAM 1 ailubIHHAN HABYKI;

maBara Ja J3esuay HaByKl 1 TOXHIKI, OadaHHE HaByKl SK DJIEMEHTa
aryJpHavyaiaBevai KyJabTyphl.

7. bazaBbl ¥3poBeHb BbIByUdHHS Ximil Ha III cTymeni arympHail csapaaHsi
aJlyKalpll apbleHTaBaHbl Ha 3aCBA€HHE BYUHsIM1 a0aBsi3KOoBara MiHIMyMy 3MECTY
xiMiyHall ajaykanpell; ¢apmipaBaHHE aryjibHail KyJbTypbl IIpa3 palidHHE
CBETAIIOIJIAIHBIX, BBIXaBAYUBIX 1 Pa3BIBAIOUbIX 33]a4 XIMIYHAHN aayKallbli.

CrpykTypa By4s0Hall mparpambl NpaayTiekBae BbIByUSHHE apraHiuHan
xiMmil ¥ X KJ1ace, IKO€ MavblHACIIIA 3 TAMBI «YBOJ3IHBI ¥ apTaHIYHYIO XIMIIO»,
pazmuaHaii Ha ¢apmipaBaHHE HEAOXOIHBIX KaMIICTIHIIBIM, HaKipaBaHBIX Ha
pa3yMEeHHE acHOY TdI0pbll OyJ0BbI paubiBa. Jlameimibsl pas3risg BydsOHara
MaTIPBIUTy TPYHTyellla Ha 3BecTkax a0 »sJekTpoHHail OyaoBe aramay i
AJIEKTPOHHAH MPBIPO3e XiMIYHAHN CyBs31 ¥ MaJleKyJlaX apraHiuyHbIX 37TyUYdHHSY.
Pazrisipatoniiia OygoBa 1 aciiBacilli apraHigyHbIX paublBay aCHOVHBIX Kiacay.
[IpananaBanasi macisiioyHaclb By430HBIX TOM Y Byus0OHaAM mparpame Ja3Baiisie
pPacKphIllb TPBIHIBIN YCKJIATHEHHST OYIOBBI 1 TEHEThIUHAra pasBilllsd aj
ByTJieBazapoaay fa OoJbIll CKIaJaHbIX apraHIuHbIX 3ITyY9HHAY.



Kypc ximii X1 kaca npaayrieakBae BEIBYUdHHE aryJibHail 1 HeapraHidHai
X1Mii 1 YKJIr0Uae aCHOYHBIS MaHSAIIII 1 3aKOHBI X1MI1; IePBISIBIYHBI 3aKOH; TIOPHIIO
XIMIYHAM CyBs31; 3aKaHaMEpHACIl MparsgKaHHA XIMIYHBIX PAIAKIBIM; XIMIO
pacTBopay. 3aBspuiaela Kypc BBIByUSHHEM X1Mil JJIEMEHTaY.

[Ippl BBIByYSHHI Kypca By4YH1 3HAEMsILA 3 3aJI€KHACLIO YiaciiBacleu
paubIBAY aj 1X OYJ10BbI, IPBIMSHEHHEM XIMIUHBIX 31yUYSHHAY 1 1X epaTBAPIHHAY
y PO3HBIX cdepax KbIIUAA3eHACIl YaIaBeKa.

VY ByunOHail mparpame mpajicTayiaeHbl ByUydOHBISI TOMBI 1 IPBIKJIAAHBI Yac Ha
1X BBIBYUYDHHE.

3mecT ByusOHara npaamMera «XiMis» apbleHTaBaHbl Ha aBajO0JlaHHE BYYHSIMI
KaMIIeTIHIIBISIMI, HEaOXOTHBIMI JJIsI pallbITHAIbHAN J3€MHACIIl § CBEIle pPAYbIBAY
1 XIMIYHBIX TIE€PATBApIHHIY Ha acHOBE BeJay a0 ylacuiBacuiaX HaWBa)KHEWILBIX
paubIBay, fKi aKpy’Kallb 4YalaBeKka Yy MNayCsA3E€HHBIM KBIIII, MPBIPOA3E,
nmpaMbICiIOBacili.  3acBaeHHE 3MECTy ByudOHara mpaaMera  «XiMis»
npaayrienksae (papMmipaBaHHe ¥ By4HSY pa3yMEHHs poJii XiMil ¥ BbIpAlIdIHHI
HAWOOJIBIIl aKTyaJbHBIX MpadyieM, KIS CTadlb nepan 4JamaBenTBam y XXI
CTaroa3i.

JInst kokHaAW TOMBI ¥ Jaj3eHail ByusOHall mparpame BbI3HAYaHbI MBITAHHI,
AKisl HaJeXallb BBIBYYDHHIO, TBHINIBI Pa3IIKOBBIX 3a7a4, yKa3aHbl MepaTiki
JOMAHCTpalplif, TAMBI JIabapaTOPHBIX JOCHenay 1 MPaKkThIYHBIX padoT,
naTpabaBaHHI Jla 3aCBa€HHs Byus0Hara maTipbisny. [legarariunamy paOoTHIKY
Jaeliia mnpaBa 3aMEHbl JPMAHCTpAIlblii Ha 1HIIBIA (payHALPHHBISL), OOJBIIT
JACTYMHBISI Ba YMOBax NaJ3€Hail YCTaHOBBI aaykarpli. [la cBaiMm MepkaBaHHI
nejarariaabl pabOTHIK MO’Ka TaBSUTIYBINL KOJIBKACIh JA3MaHCTpambld. [Ipsr
HasyHACI[l Ba YCTAaHOBE ayKallbll IIparpaMHa-amapaTtHara KOMIUIEKCY 3
KaMIUIeKTaM JaTdblkay (mMaTdyHKIBISHATIBHAS ~BBIMSpAIbHAS — CICTAMA),
pAKaMeHTyella MPaBoA3illb I3MaHCTPAIlbIl 3 SITO BHIKAPBICTAHHEM.

VYkazanas ¥ gaa3eHail ByysOHall mparpame KoJIbKacllb T'aJi31H, aJIBEA3EHBIX
Ha BBIBYYPHHE BYUSOHBIX THOM, 3'syssieniia npbeikiaaHail. SIlHa Moxa ObIlb
nepapasMepKaBaHa maMixK TaMami ¥ pa3yMHbIX MexKax (2 - 4 raa3insl). Pa3epBoBbI
Yac memarariyabl paOOTHIK BEIKAPHICTOYBAE Ma CBaiM MepKaBaHHI. AKpams Taro,
JamycKaelia 3MeHa MacisaI0yHacIl BBIBYUIHHS MBITAHHSAY y MeXax acoOHal
By4Y20HAM TOMBI TIPHI aJIIaBETHBIM a0TpyHTaBaHHI TaKiX 3MEH.

Y amgnaBenmHacii 3 MPBIHIBIIAMI KaMIIETOHTHACHAra IMaJbIXOQy alpHKa
chapMipaBaHbIX KaMIETIHIIBIA BYYHSY MpaBoA3ilila HAa acHOBE 1X Bexaay,
YMEHHAY 1 BBINpallaBaHbIX crocabay azedHacui. Y ByuysOHail mparpame s
KOXKHai TAMbI E€clib «ACHOVHBIS MaTpabaBaHH1 Ja BbIHIKAY ByusOHaAN q3eiHacI
ByuHsAY». Ha iX acHOBe axbIIIAyIsela KaHTPOJIb 1 allPHKA BbIHIKAY By4d0HAM
J3eWHACII BYYHSY, $KacIll 3acBacHHs Bemay 1 Y3poyHio chapmipaBaHaciii



KaMITeTOHIBIA TIPbl XKBINIAYICHH] TaypodHara 1 TAOMaTblYHara KaHTPOJIIO.
Komnbkaciip mcbMOBBIX KaHTPOJIBHBIX padoT - 4 (4 ram3inbl) y X 1 XI kmacax.

T'JIABA 2
3MECT BYUDBHAT' A IPAJJMETA ¥V X KJIACE.
ACHOVYHBbBISI TIATPABABAHHI JJA BBIHIKAY
BYUYDBHAM J3EMHACII BYYHSY

Toma 1. YBoa3iHBI ¥ apraniunyto xiMmito (6 raasif)

bynosa atama. Ctan snekTpoHa ¥ arame. AtamHasi apoiTanb. DHEPreThIYHBI
Y3pOBE€Hb 1 OJHEPreThIYHBbl MATy3pOBEHb. S-, p-ApOiTami. DJIEKTPOHHBIA
KaH(irypaupli aramMay 3JeMEeHTay NepliblXx ABYX Mepbisifay (pa3MepKaBaHHE
AJIEKTpoHaY Ma apOiTaisix). AcabiiBacili 3JeKTPOHHAN Oy 10BbI aTaMa BYTJISPOLY.

KaBanentnast cyBsizp. [lanspHas 1 HemanspHas KaBaJIGHTHAash CYBS3b.
XapakTapbICThIKI KaBaJECHTHBIX CYBS3€il: KpaTHACLb, JaYyKbIHS, SHEPTisl.

XiMI4Has CyBSI3b Y apTaHIYHBIX PIUbIBaAX.

[IpaameT apraniyHai Ximii.

ACHOVYHBISI MAJIAXKIHHI TIOPHI1 XIMiUHAN OyI0BBI apTaHIYHBIX PIUBIBAY.

JIamaHcTparlsli
1. SIxacHae BbI3HAUIHHE BYTJISIPOY 1 Balapo1y ¥ apraHiyHbIX 37Ty4YIHHSIX.

ACHOVHBIS TIATPABABAHHI
JIA BBIHIKAY BYUDBHAU JI3EMHACII BYUHSY

ByuHi naBiHHBI:

JaBallb a3HAUAHHI TaHANISM: araM, MaJlleKyjia, araMHas apOiTajb,
OHEPreThIYHbl Y3POBEHb 1 SHEPreTblYHbl Maay3pOBEHb, S-, p-apOiTail,
AJIEKTPOHHAsT KaH(Iirypaipisi arama; KaBaJ€HTHas CyBsI3b: MalspHas 1
HenajsipHas, aj3iHapHas 1 KpaTHas (aBaiiHas, TpailHas), NayXKbIHS CyBS3l,
xiMiyHasg ¢opmysia (MaleKyJsspHas, CTPYKTypHas), i3aMepsbls, 13amep,
CTPYKTypHas 13aMephIs; apraHidHas XiMis,

KBIIIYIISAIb HACTYITHBISA BBl J3CHHACIII:

Ha3bIBallb:

ACHOYHBIS TTAJIaXKdHH1 TOPHI1 XiMIYHAH OYyIOBBI apraHIYHBIX PIYBIBAY;

aZpO3HIBAIlb:

13aMepbl; MAJIEKYJISIPHBIA 1 CTPYKTYPHBISI (JOPMYJIBI apraHIYHbIX 3TyUYIHHSY;

CKJIaJalb:

(bopMyJIbl 3JIEKTPOHHBIX KaH(ITypalblid 1 CXEMbI 3aMayHEHHS 3JEKTpOHaMI
aTaMHBIX apOiTanell aramay dJeMeHTay NEePIIbIX IBYX Nephiaay;



KaphICTaIla:

BYUYdOHBIM  JlallaMOXXKHIKaM; TpaBuiamMl  OSCIIEYHBIX MaBOJ3IH  IPHI
a0BIXO/KaHH1 3 pUYbIBaMi, XIMIYHBIM MTOCYaM, JIabapaTOPHbIM aOCTaIsIBaHHEM 1
HarpaBaJIbHbIMI IPBIOOpaMI.

Toma 2. ByrneBagapost (22 raji3iHbl)

Ankanbl. Bp3HausHHe Kiaca. [10pwIabI3alblsl  aTaMHBIX —apOiTase.
AcabmiBaciii TipactopaBaii OyJ0BbI ankaHay. BanenTHel Byrai. Meran —
HaWMpaclenpl MpajJCcTayHIK HAaChlUaHBIX (TPaHIYHBIX) BYTJEBajapoaay —
ankaHay. ['amanariyael pang 1 arynapHas ¢GopMmyna ankaHay. ['amonari,
ramajarigytas po3Hacllb.

Hamenknarypa I[FOIIAK 1 TpeIBisUibHBIA Ha3Bbl ayikaHay. CTpyKTypHas
13aMephbls alKaHay - 13aMepbls ByTJisspoaHara mkiiera. Gi314Hbid YiaaciiBaciii.

XiMI4HBIA YIaciiBaclli: rajJjareHaBaHHe (PIaKkublsl 3aMsIIUdHHS ), aKICICHHE,
TOPMIUHBISL TEpATBap3HHI, 13aMepbi3albll. ATpbIMaHHE ¥y IpambICIOBacUl 3
IPBIPOAHBIX KPBIHIIL. [IphIMAHEHHE alkaHay.

Ankensl. Boi3HausHHE Kiaca 1 arynpHas Gopmyna ajakeHay. AcalmiBacii
npactopaBaii  OyaoBbl. G©-CyBsi3b, T-CyBSI3b. OJTBUICH — HaWMPACICHIIBI
MpajCcTayHIK HEHAChIYaHbIX BYIJIEBaJapoaay - ajJKkeHay.

Hamenknarypa [IOIIAK 1 TpbIBisuIbHBISI Ha3Bbl ajikeHay. I[3amepbid:
CTpyKTypHasi (ByIJIIpoJHAara ImKijgeTa 1 TajJaxdHHI JBaiHOW CyBS31),
npacTtopanasi (1IbIC-, TpaHc-). D1314HbIA YIaCIiBACIII.

XiMIUHBIA ~YracIliBacili: akicilieHHe (TapdHHE, aKiCJIEHHE pacTBOpaM
nepMaHTaHaTy Kaiilo); JaTydydHHE BaJapoly, rajareHay Ja ajakeHay, JTalyddHHe
BaJIbl 1 TAJIareHaBajapoaay Jia dThUICHY. SIKacHBISI pIaKIlbll HA JBANHYIO CYBS3b 3
pacTBopami Opomy 1 nepmaHraHary kaiito. [Tomimepeizaiipis ankeHay. [lansii:
najgimep, MaHaMep, CTpyKTypHae 3BSHO, CTyNeHb noiiMepsoi3anbli. [loniaTeiieH,
NOJIINPANiJIeH, NOJIBIHIIXJIAPBII, MOTITAITPAPTOPITHUICH. ATpbIMAHHE aJlKEHaY
(morigpararbis CHIpTOY, JTiIparajiareHaBaHHe rajareHajJkaHay,
JoTiApbIpaBaHHe ankaHay). [I[ppIMsaHEeHHE alkeHay .

Ipiennl. ByrneBamapoapl ca cnamdydaHbIMI JBailHBIMI CyBsi3sMi. bymoBa
Majekyn Oytanpieny-1,3 1 2-meTpioyTaapieHy- 1,3 (13ampany), 1X MaTeKyJIIPHBISL
1 cTpykTypHbia Gopmynbl. @Di3iyHbIA  ViaciiBacui OytaawsieHy-1,3 1 2-
MeThUIOyTaableHy-1,3.

XimiuHbIA YnacuiBacii OyTaableny-1,3 1 2-MeTbui0yTagbpieny-1,3: paakiisli
riApblpaBaHHs, rajareHaBaHHs 1 MOJIMepbI3allbli.

AtpeimanHe OyTaapleHy-1,3 1 2-meTpuiOyTazbpieHy-1,3 maTiaphIpaBaHHEM
ankaHay. [IppiMsiHeHHEe JpleHaBbIX ByrieBagaposay. [Ipeipoaasl (13ampIHaBhl) i
CIHTATHIUHBI (OyTazpieHaBhI) Kayuyki. ['yma.



Ankinbl. Bei3HausHHE Kiaca 1 arynbpHas (opMmysa ankiHay. AcalmiBaciil
npacTropaBaii Oy/10Bbl. AIPTHUICH — HAUTIPACLICHIIIBI MPAICTaAYHIK HEHAChIYaHbIX
ByTIJIeBajiapoaay - ajkiHay.

Hamenknarypa IFOITAK 1 TpeiBisiibHBIA Ha3Bbl ajkiHay. CTpyKTypHas
13aMephisi BYTJISIpOJHAara WIKUIeTa 1 CTaHOBIIYa TpalHOW cyBsi3i. Di3iuHbIA
ynaciiBaci.

XiMIyHbIS ViaciiBacll: JaJydydHHE BaJapojay, rajareHay ja ajkiHay;
rajlareHaBajiapojay, Bajbl Ja alpdThUICHY; MMOYHAE aKicIeHHE. SIKacHBIS pIaKIbli
Ha TPaiHyIO CYBs3b 3 pacTBOpami OpoMy 1 MmepMaHTraHaTy Kajiito. ATpbIMaHHE
aIPTHUICHY 3 METaHY 1 KapOiay Kajblblto. [IppIMSIHEHHE aldTHUICHY.

ApsHbl. Bei3HausHHE Kiaca 1 arynbpHas ¢opmysa apsHay pajaa OeH30Iy.
AcabmiBacui npacropaBail OynoBbl. beH30i — Hallmpacueiisl MpaacTayHIK
apaMaTbIYHBIX ByIJieBagapoaay, (pi3iuHbls yiaciiBacli.

XiIMIUHBIA YnacuiBacll O€H30y: plrakibll 3aMsIIUAHHA ¥ apaMaTblYHBIM
A1ipbl (rajlareHaBaHHE, HITPaBaHHE), KaTaJlThIYHAE T1phlpaBaHHE.

ATpeiMaHHE O€H30Jy TpBIMEPHI3aAlbISH alPTHUICHY, JA3TiApbhIpaBaHHEM
reKcany 1 1pikiarekcany. Tamyon. [IppiMsiHEHHE apaMaThIUHbBIX 3TYUIHHAY.

Y3aemacyBsi3b MamiK HaChIYaHbIMI 1 HEHACKIYAHBIM1 BYTJIeBaAapoami.

ByrneBagaponst y mpsipomze. Hadra 1 mpbeipomHbl ra3 sk KPBIHIIBI
ByrieBagapoaay. Cacray 1 ¢i3iunbisa ynacuiBacii. CriocaObl meparparoyki
Ha(ThHI: IEparoHKa, TIPMIUHBI 1 KaTaTITBIUYHbI KPAKIiHT. [IpagyKThl nepanpanoyki
Ha(Thl. AXOBa HaBaKOJIbHATa acspOoA3s aj1 3a0pyI>KBaHHSY MPBI Tepanpanoyibl
BYTJIEBaIapOAHAN ChIPABIHBI 1 BBIKAPBICTAHHI MPATYKTay Mepanpanoyki HaQThI.

JlamaHcTparlsi

2. Mapii ManeKkys1 HachlYaHbIX 1 HEHAChIYaHBIX BYTJIEBAAAPOIAY .

3. Y30phI miacTmac.

4. Y30pbl HaTypajbHara i CIHTATBIYHBIX KayuyKay, TYMBbI.

5. ATpbsIMaHHe alPTHIIEHY KapO1AHBIM criocadaMm.

6. AITHOCIHBI aI[ITHUICHY Jla BOJIHBIX pacTBOpay €1y 1 IepMaHTraHaTy Kalilo.

7. Kanexupis «IIpamykTsl epanpamnoyki HadTh».

Pa3ikoBbIg 3312961

1. BemBag ¢opmyn ByriieBagapojay Ha TMajacTaBe AaA3€HBIX Ta i1X
KOJIbKACHBIM CKJIQ/I3€.

2. VYcraHayieHHe MaleKyJsIpHbIX (OPMYJ apraHiyHbIX pi34ybiBay Ha
najicTaBe MpajayKTay 1X 3rapaHHs.

JlaGapaTopHbBISI 1OCTEbI

1. Beipab miapacTpblKHEBBIX MaJIdJIeH MAJIEKyJT ByTJieBagapoay.

[IpakThIuHbIS paOOTHI



1. ATpsiMaHHE ATBUICHY 1 BRIBYUIHHE ATO0 YiaciiiBaciei (1 raazina).

ACHOVYHBIS [TATPABABAHHI
JIA BBIHIKAY BYUDBHAN JI3EMHACII BYUHSY

ByuH1 naBiHHBI:

JaBallb a3HAY’HHI TAHALILSM: G-CyBSi3b, T-CYyBsI3b, BAJICHTHBI BYTalI,
crialyyaHasi KaBaJICHTHas CyBsA3b; raMaliorisi, raMoJiar, raMajariqydasi po3Haclib;
aryipHas QopMya Kiaca; i3aMmephbls (ImpacTopaBasi I[bIC-, TPAHC-); apraHIYHBIs
3ITy49HHI (BhICOKaMaJICKyJISIPHbIA: HATypaJIbHbIA 1 CIHTATBIYHBIS;
BYTJICBAIapOIbl: HACKIYAHBISA, HEHACKIYAHBIA, IIBIKITIYHBIS, apaMaThIYHbIA); TPyIIa
(ankUIbHAS; HITparpymna, ByIrJeBaJapoJHasi); IpacTtopaBas OyI0Ba MajeKyJbl;
najgimMep, MaHamep, CTYIEHb IOJIMEpbI3alibll, CTPYKTYpHae 3BSHO; XIMIYHBIS
plPakilbli  apraHiyHBIX 3Iy4YdHHSAY (TajareHaBaHHs, TiAparajgareHaBaHHS,
rijpararpii, TiApbIpaBaHHs, JITiApaTalbli, JAT1IpbIpaBaHHS,
JPTiAparajareHaBaHHs, 3aMSIIUdHHS, 13aMepbI3allbll, KaTaTITHIYHBIS, SIKACHBIS,
HITpaBaHHs, aKiCJICHHS, aIIMYAILICHHS, TTOJIIMEPhI3allbll, TaTyIdHHS);

XKBILIYIISAIb HACTYITHBIS B1/IbI J3€HHACIII:

Ha3bIBaIlb:

QJIKIJTBHBIS TPYIIBI; SIKACHBIS PIAKIBbli Ha BBIBYYaHBIS apTaHIYHBISA PAYBIBHI;
aryiapHBIS  (OpMyNBI  BBIBYYaHBIX BYTJIEBagapojiay; BBI3HAUDHHI Kjacay
BBIBYYaHBIX BYTJIEBAapo/iay; BHIBYYaHbIS BYTJEBAIapOJbl Ma HAMEHKIATYPHI
[FOTTAK; raminbl mpakThlyHAra BEIKAPBICTAHHS BYTJEBagapoaay 1 Beipaday 3 ix;
cactay 1 OymoBY BBIByYaHBIX BYTJEBagaponay, cCrocabbl aTpbIMaHHS
ByIJIeBaapoay, IUIacTMac, Kaydykay; TBII XIMIYHall pIakibli; YMOBBI
nparsgKaHHsa PIaKIbIi; XapakTap 3MsSHEHHS (Di319HBIX yJacIliBacled pIdbiBay y
raMajariyHeIM  paa3e 1 TPBIUBIHY 1X 3MSHEHHS; XIMIYHBIS —YJacIiBaciii
1H/IBIBiTyalIbHAra p34ybiBa BEIByYaHara Kjaca ByTJIeBa1apoaay;

aZpO3HIBAIlb:

THITBI XIMIYHBIX PIAKIIBIA BYTJIEBaAapOay Mma YpayHeHHIX 1 cCXeMax;

BbI3HAYAIlb:

MPBIHAJICKHACIIH BYTJIEBAJapoy Jda IdYyHAra Kijaca Ta CTPYKTypHau
dbopmyrie; mpacTopaByio OyJOBY MaJEKyJ BBIByYaHBIX BYIJIEBAAApOIay; THITIBI
XIMIYHBIX p3aKUbIi ByTJeBajapoAay IMa YpayHEHHSX; OTbUICH, aldThUICH
(3KCTIephIMEHTAIbHA TTa STIKACHBIX PIAKIIBISAX );

CKJIa/1allb:

dbopmyy ByTJIEBaapoay: MAaJICKYJSAPHYIO, CTPYKTYpHYIO (CKapodaHyIo,
MIKIJIETHYI0); MaJdJil MaJeKyJ BYIJIeBaZapojay; CTPYKTYPHBIS (OPMYJIBI
ByIJIEBaIapoAay Ta 1X Ha3BaX; CXEMBI, SIKiS aUTIOCTPOYBAIONb y3a€MacyBs3b
naMbK ~ ByTJIeBaJapojaml pO3HBIX Kjacay, ypayHEHH1 pIaKIblid, SKis



aJUTFOCTPOYBAIOIh  XIMIUHBIS ~VJIacIliBacill BYyTJeBajapojay 1 crmocalbl iX
aTpbIMaHHS;

XapakTapbl3aBallb:

criocabbl aTpbIMaHHS BYTJEeBaJapoaay; OyAOBY BYIJIeBaJapoaay; ThIM
xiMIYHai CyBs3l ¥ ByrieBagapojax; (i314HbIsg yiacliBaciil BYTJeBaaaponaay;
XIMIYHBIS YIIacIiBacIili ByTjieBagapoiay;

TIYyMAaYbIIlb:

y3aeMacyBsI3b IaMiXK cacTtaBaM, OyJioBaii 1 yiaciiiBacisiMi ByTjieBaaapoay;
y3aeMacyBsi3b BYTJIeBaJapojiay pPO3HBIX Kjacay; MNPBIUBIHBI pa3HacTaiHaACIIl
ByTIJIeBajapoaay; IPBIYBIHBI rmajradeHCcTBa XIMIYHBIX ynaciiBacien
BYIJIEBaIapojay aJHaro Kjiaca; mpacTopaByro OyJ0BY MaJIeKyJl ByTrjieBaiapoaay
3 Masilbll  TIOphIAbI3AIBI  aTaMHBIX — apOiTajeid; XIMIUHbBIS — VJacliiBaclii
BYyIJIEBaIapoay 3 ma3iibll TIOPbIl XIMIYHAN OY10BBI;

aHaJi3aBallb:

BBIHIKI JJa0apaTOpHBIX JOCienay, MPaKThIUHBIX pPadboT; BYYI0OHYIO
1H(apMalibIio;

aObIXO/311111a:

3 poubIBaMi, XIMIYHBIM TOCyJaM, JabapaTOpHbIM aOCTaIsIBAHHEM,
npsIOOpami;

MIPaBO/I3111b:

MaTAMaThIYHbIA BBUIIYAHHI OpPbl PAIdPHHI Pa3IKOBBIX 3a/lay; XIMIYHBI
9KCIIEPBIMEHT; MaJIPJISIBAHHE MAJICKYJT apTaHIYHBIX 37TyUIIHHSY

KaphICTaIla:

By4Y20HBIM  JlallaMOXKHIKaM; TMpaBiIami  OSCMEYHBIX MMABOMA3IH MBI
aOBIXO/IPKaHHI 3 PIUbIBaMi, XIMIYHBIM TMOCYaM, JJa0apaTOPHBIM a0CTaIsBAHHEM 1
HarpaBaJIbHBIMI MPHIOOpaMI;

TPBIMSTHSIIG:

BBIBYYaHbIsSI MAHALIL 1 3aKOHBI TIPbl XapaKTapbICTHIIBI CacTaBy, (Pi31UHBIX,
XIMIYHBIX YyJacliBaclied, crocabay aTpbIMaHHS BYIJIEeBagapojay, paldHHI
Pa3IIIKOBBIX 3a]1au.

Tama 3. Criptsl 1 peroms (8 Tan3in)
Cmiptel. ®OyHkupisiHATBHAS Tpyna cmiproy. Kiacidikampiss coipTtoy:
aJlHaaTaMHBISl 1 MHAraaTaMHbIS; IEPIIACHBIS, IPYTaCHbBISA, TPAI[IYHbIS.
Hacpruanbisi agHaaraMHbIS — CHIpTHL. BBI3HaUPHHE Kiaca, aryjibHas
dopmyna, OymoBa, MaJEKYISIPHBIS 1 CTPYKTYpHBIS (OPMYJIBI HaChIYaHBIX
aJHaaTaMHBIX CHIPpTOY. MeTaHon 1 3TaHON SK MpaJCTayHIKI HaChlYaHBIX
aJIHaaTaMHBIX CITIPTOY.



[3aMephis BymiisspojiHara mikijiera i CTaHOBIIIYA (PYHKIUbITHATILHAN TPYIIBI
HAchlUaHbIX agHaaTtaMubiX criptoy. Hamenknarypa I[FOITAK 1 TpbIBisuIbHBIS
Ha3BHI CIIPTOY.

Oi131yHbIA YnaciiBacii criptoy. BagaponHas cyBsi3b 1 MiXKMaJeKyJsipHae
Vy3aemaj3essHHe. YIUIbY BaJapojHaidl CyBs31 Ha TAMIEpATypbl KIMEHHS 1
pacTBapajbHacCIb CIIPTOY.

XiMIYHBIS  ynaciiiBaciii CIHIPTOY: Yy3aeMaJi3€IHHE Cca [IYOJa4HbIMI
MeTajlaMmi, rajareHaBajapojaami, YHYTpbIMaJCKylIspHas 1 MibKMaJeKyspHas
JTipaTalblsd; akicJeHHE: TMOYHae 1 dYacTKoBae (MEpIIAacHBIX CIIPTOY Jda
anbadTIAAY).

ATpbIMaHHE CIIPTOY y JabapaTophli riipaTalblsiai aJKkeHay, y3aeMaa3essHHE
rajareHajJikaHay 3 BOJHBIM pacTBOpaMm I4oJyiaybl. [IpeIMsiHEHHE CHIpTOY.
TakciuHaciib CHIPTOY 1 HAPKATBIUHBIX CPOJIKAY.

MHaraaramHbIst CHIPTHl. DTBUICHINIIKOIAL (3TaHIbIEN-1,2) 1 DIIPpPbIHA
(npananTpeién-1,2,3) sk mpaicTayHIKI MHaraaTaMHBIX CIIpTOY, 1X cacray,
OynoBa, CTPyKTypHbIs (HOpMYIIbl, (Di314HBIS YIaciiBacIl.

XiMIUHBIS  YIIaciiBacii: y3aeMmaJ3essHHE ca IIY0JIAYHbIMI MeTajaMmi,
MIHEpaJbHBIMI KicloTami (Ha TMpPBIKIaA3€ a30THAW KICHIaThl), TiApakciiam
mem3i(Il) (axacHast poakipli Ha MHaraataMHbisg —cHipThl). [IpbiMsaHeHHE
ATBUICHIITIKOJIIO 1 TP PHIHBI.

VY3aemacyBsi3b MaMik Hacbl4aHbIMi, HEHAChIYaHBIMI ByIJIEBaJgapojami 1
criprami.

O®enomnpl. [Tansmue npa ¢eHonsl, BeI3HaUdHHE Kiaca. Cacray 1 OymoBa
dbeHouy; ManeKkyisipHas 1 CTpyKTypHast hopmysbl. Di319HBIS YinaciBaciii GeHoy.

XiMiuHBIA YaaciiBacii (GeHoIy: y3aeMaa3essHHE Ca IIY0JauHbIMI MeTajiami,
pacTBopami Idoiiayay, OpaMmipaBaHHE 1 HITpaBaHHE Ma apaMaThIYHBIM SAPBHI.
SAxacHbis prakipli Ha (GeHoa 3 OpoMHal Bafoil. Y3aeMHBI YIUIBIY TPyl aramay y
Masiekyse GheHoy.

[IpeimMsaHenHe heHouy.

JamaHcTpatiblii

8. Mazpii ManeKysn MeTaHoy, 3TaHOIY, ATBIICHTIIIKOIIO, TP PHIHBL.

9. IlapaynanHe pacTBapajbHAcIl Yy BaJ3¢ HAChIYAHBIX aJHAATAMHBIX
CHIPTOY.

10. Y3aeman3essHHE 3TaHOIY 3 HATPBIEM.

11. 'apaHHE 3TaHONYy.

JlabGapaTtopHbIsi JOCIEABI

2. Axicnenne stanony akcigam measzi(1l).

3. Y3aeMa3essHHE TIPPBIHGL 3 Tiapakcigam measi(1l).



ACHOVYHBIS [TATPABABAHHI
JIA BBIHIKAY BYUDBHAU J3EMHACLII BYUHSY

ByuHi naBiHHBI:

naBallb a3HA4YdHHI MaHAIISM: KICIApOA3MSIIYaIbHbIS apraHIuyHbIsA
3JTy4Y3HHI; CHIPTHI, (PEHOJIBL; TIApaKCUIbHAS TPYIIA;

AXBIIIAYVASANb HACTYNHBIS B1Jbl A3€HHACIIL:

Ha3bIBallb:

SIKACHBIS PAaKIlbll HA MHAraaTaMHBbIs CHIPTHI 1 PeHOIT; arynbHYyI0 GOpMyITy
HAChIUYaHBIX aJHAATAMHBIX CIIPTOY; BBI3HAUSHHI KJlacay ajHa-, MHaraaTaMHbIX
cniproy 1 ¢denonay; croiprel na Hamenkiarypsl [FOIIAK 1 denon; ramiabi
MpakThlYHara BBIKAPBICTAHHA CHIpTOY 1 (QeHomy; cactay 1 OydoBy ajHa-,
MHaraaTaMHbIX CcHIPTOY 1 QeHomy, crocaObl aTpbIMaHHSA HaChlYaHBIX
aJlHaaTaMHBIX CHIPTOY 1 (peHomdy; xapakrTap 3MsSHEHHS (I31YHBIX yJacliBacleu
HAChIUYaHbIX aJHAATAMHBIX CHIPTOY y TaMallariyHbIM paA3e 1 OPbIYBIHY 1X
3MSIHEHHS;  XIMIYHBIS ~ yJacliBaclli HAChlYaHbIX aJHAaTaMHBIX CHIPTOY,
ATBUICHIITIKOIIIO, DI PBIHBI 1 PEHOTY;

aZpO3HIBaIlb:

MaJIEKyJISPHBIS 1 CTPYKTYPHBIS OPMYIIBI BBIBYYaHBIX 3IIyUIHHSY;

BbI3HAYaIlb:

MIpBIHAJICKHACIIH apraHiuHara 3Jy4dHHS Ja Kjaca criptoy 1 ¢eHonay ma
CTPYKTYpHail hopmysie; mpacTopaByto OyJ0BY MaJIEKyJ CIIPTOY; ATHUICHIIIIKOb,
DTIPPBIHY 1 GEeHON (IKCIIEPhIMEHTANIbHA T1a SKACHBIX PIAKIIBISIX);

CKJIa/1allb:

dbopMyIly HachlUaHara agHaaTaMHara CIipTy, dThUICHIJIIKOIIO, TIIIPHIHEI,
dbenony (ManekyIsapHYIO, CTPYKTYPHYIO); MaadJil MalleKyn chiproy 1 (eHomy;
CTPYKTYpHBISI (QopMynbsl cmiproy 1 (eHomy ma iX Ha3BaX; CXEMBbI, SKis
aJUTIOCTPOYBAIOIL  y3a€MacyBs3b MaMDK  ByIJIeBaJapojaMi, HaChIYaHBIMI
aJiHaaTaMHbIMI cripTami, peHosaM; ypayHeHH1 p3aKIbIi, sIKisl aJII0OCTPOYBaIOLb
BBIBYYaHbIsl XIMIUHBIS YJaciiBacili CHIPTOY 1 (eHoiy; crnocalbl aTpbIMaHHS
CHipTOoy;

XapakTapbl3aBalb:

crocabbl aTpeIMaHHS CHIPTOY; OymoBy cmipTtoy 1 (deHomy; (i3iuHbIsg
ymacimiBacii cuipToy 1 eHoy; BBIByYaHBIS XIMIUHBISI YJIAacIiBacCIll CIIPTOY 1
dbenoy;

TIIyMaYblllb:

y3aeMacyBsi3b MaMDK cacTaBaM, OymoBail 1 VyiaciiBaciisiMi HacChIlYaHBIX
aJlHaaTaMHBIX CIIPTOY, (EHOINly; y3aeMacyBs3b BYIIIEBAapojay, HachblYaHbIX
aJiHaaTaMHbBIX CHIPTOY, (EeHOITY; MPHIYbIHBI Ma1a0€HCTBA XIMIYHBIX yiaciliBaclen



ramoJiaray HacCblYaHbIX aJIHAaTaMHBIX CHIPTOY; XIMIYHBIS  VJIacliiBaclil
BBIBYYaHBIX 3TyUdHHSY 3 Ma31Ibll TIOPHIl XiMIYHAN OyIOBHI;

PaBOA3IIIb:

XIMIYHBI 3KCIIEPBIMEHT;

KapbICTallla:

By4Y30HBIM JanaMOKHIKaM; TNpaBigami OsCHEYHBIX MABOJ3IH  MPbI
aOBIXOJ/IPKaHHI 3 P3UbIBaMi, XIMIYHBIM IIOCYAaM, Ja0apaTOpHbIM a0CTaIsIBAHHEM 1
HarpaBaJIbHbIM1 IPBIOOpaMI;

IPBIMSHSIB:

BBIBYYaHBIS MAHSAIII 1 3aKOHBI TPbI XapaKTapbICTHIIBI CACTaBy, (Pi319HBIX 1
XIMIUHBIX YiaciiBacied criptoy, ¢heHody; crmocabay aTpbIMaHHsS HaChIYaHBIX
aJlHaaTaMHBIX CITIPTOY.

Toma 4. Anpaariasl (2 raa3iHbl)

Anpnpriael. AcabmiBacii 0ynoBbl. DyHKIBISIHANIBHAS aldbJdT1AHAS TpyIa.
Bri3HausHHE Kj1aca alnbidrigay.

Hacbuanbid anpJarigbl: aryibHas (opMyna; i13aMepbls ByIJIApoOAHAara
HIKijiera.

Hamenknarypa [FOITAK anpmdrinay. ®i3iubig ynaciiBacii. MeraHanp i
ATaHaNb SIK MPaACTayHIKI albadrigay, iX cactay, Oymosa.

XiMIYHBIA VIaCIliBACIIl: PIAKIbIl agHAYJICHHS, aKIiCICHHS Ja KapOOHaBBIX
KICJIOT. SIKacHBIS praKIlbll HAa AbIATIAHYIO TPYIY: «cspa0paHara JrocTpay 1 3
rigpakcigam meazi(ll).

ATpbhIMaHHE aJbI3TiIay aKiCJIEHHEM IMEpUIACHBIX CHIpTOY. ATpbhIMaHHE
STaHATIO T1ApaTanblsai arpTeUIeHY. [[ppIMSHEHHE METaHAITIO 1 3TAHAITIO.

JIamaHcTpalisli

12. Mampii MalieKyJ1 ainbadriaay.

13. AkicieHHe anpIariay (pIakibisa «csipa0paHara JIIOCTpay).

JlabGapaTopHBIst 1OCTIEbI

4. Axiciersne anpaariay rigpakcigam memsi(Il).

ACHOVHBIS ITATPABABAHHI
JIA BBIHIKAY BYUDBHAN JI3EMHACLI BYUHSY
ByuHi naBiHHBI:
JaBallb a3HAY’HHI MaHALISM: ajbJdTIJbl, aJbJATIIHAS Tpyma; PIaKIbId
IIOJIIKAHADHCALIBIL;
KBIIIYIISAIb HACTYITHBISA BBl J3CHHACIII:
Ha3bIBallb:
SIKACHBIS PIAKIIbll HA alIbJITIIHYIO TPYITY; aryJbHYI0 (popMysy ampiadrigay;



BBI3HAUAHHE KJlaca aiupJdriaay; anpadriasl na HameHkiatypsl [FOITAK; raminb
MpaKkThlUHAra BBIKAPBICTAHHSA alpJdrifay; cacrtay 1 acabmiBaciii OyJAOBBI
aNbJIdriay, crnocaldbl aTpbIMaHHS AJIbJIAT1AY; YMOBBI MPALSKAHHS BbIBYYaHbIX
pRaKubIi; GYHKUBISTHAIBHYIO AJIbIATIIHYIO TPYILY; XapaKTap 3MsIHEHHS (1314HBIX
yjiaciiBacleld ajpJdriiay y raMmajiariuHbiM paja3€ 1 OPbIUbIHY 1X 3MSHEHHS,
BBIBYUaHbIS XIMIYHBIS YIIACIiBACII aIbJdTiaay;

aJpO3HIBallb:

MaJICKYJISIPHBISL 1 CTPYKTYPHBIS (hOPMYJIBI albIdT1aay;

BbI3HAYallb:

NpBIHAJIC)KHACIIH apraHiyHara 3JyYsHHS Jla Kiaca aipJdrigay ma
CTPYKTypHa# (opMyIie; mpacTopaByo OyJ0BY MaJeKyJl albIdTinay; aabIdTiabl
(9KCTIephIMEHTANIbHA TT1a STIKACHBIX PIAKIIBISAX);

CKJIaJanb:

bopmyny anpaprigy (ManeKkyJsSpHYK, CTPYKTYPHYIO); Madii MalleKyJl
METaHAJIO 1 3TAHAJIIO; CTPYKTYPHBIS (bopMym,I aNbJIdr1Iay Na 1X Ha3BaX; CXEMBbI,
AKis alTIOCTPOYBAIONb y3aE€MacyBsi3b MaMiX BYIJIeBajapojiaMi, HachlYaHbIMI
aJHaaTaMHBIMI ~ CIIpTaMi 1  ajpAdrijlaMi; ypaVHEHHI POIaKIbld,  SIKis
aJTIOCTPOYBAIOIh BBIBYYaHbIA XIMIUHBIS YIAciBacIl ajibAdriay, crmocalbl iX
aTpbIMaHHS;

XapakTapbl3aBallb:

criocaObl aTpbIMaHHS METAHAJIO 1 ATaHAJ0; OYJIOBY METAHAJIO 1 ATaHAJIO;
Gi31yHbI  YNaciiBacil  albJdrijiay; BbIBYUaHbId XIMIUHBIS ~ YJacIiBacIll
anpAdTiAaY;

TIyMAaYblIIlb:

y3aemMacyBsi3b IaMiXK cacTaBaM, OyJoBaMl 1 YiaciiBacisiMi aiabadrinay;
y3aeMacyBs3b BYTJI€Baapo/iay, HaChIlYaHbIX aIHAaTAMHBIX CIIPTOY, albAdTiiay;
NpBIUBIHBL  Maga0CHCTBA XIMIUHBIX YyJaclliBaclie ramosaray anpadrigay;
XIMIYHBISL YJlacliBaclll BBIBYYaHbIX 3JYUYSHHSY 3 TMasilbll TIOPbI XiMIYHAK
Oy10BBI;

MIPaBO/I3111b:

XIMIYHBI 3KCIIEPHIMEHT;

KaphICTala:

ByU20HBIM  JlallaMOXKHIKaM; TMpaBiIami  OSCMEYHBIX IMABOMA3IH MBI
aOBIX0J/PKaHHI 3 PIUBIBaMi, XIMIYHBIM TIOCYaM, Ta0apaTOPHBIM a0CTaIIBAHHEM 1
HarpaBaJIbHbIMI MPBIOOpaMI;

TPBIMSTHSIIG:

BBIBYYaHbIsI MAHSAII 1 3aKOHBI MPbI XapaKTapbICTHIIbI cacTaBy, (Pi314HBIX 1
XIMIUHBIX yJIacIliBacIlel ajabJdrifay; cocaday aTpbIMaHHs allbJIdriaay.



Toma 5. KapOonasbist kicioThl (10 raa3in)

KapOonaBeiss  kicinotel.  AcabmiBacii  OymoBbl.  DyHKIIbISTHAJIbHAS
KapOakciibHas rpyna. Bei3HausHHE Kjaca kapOoHaBwiX KicioT. Kiacidikaipis
KapOOHaBBIX KICJIOT: HAChIYAHBISl, HCHACBIUAHBIS, ApaMaThIYHBIS; aTHAACHOYHBI,
JIBYXaCHOYHBIA.

AJTHaaCHOYHBISI HacblYaHbld KapOOHaBbIS KICIOTHI: OyJ0Ba; aryJbHas,
MaJICKYJISPHBIA 1 CTPYKTYPHBIS popMyIibl. [3aMephis ByrisspogHara mkijiera.

MypambiHass 1 BoIlaTHas KICJIOTHI K TpaACTayHIKI  HAaChIYaHBIX
aJHAaCHOYHBIX KapOOHaBBIX KicJOT. [lagpMiriHaBast 1 cTPapbIiHABasi KICJIOTHI SIK
MpajCTayHIKl BBIIIAUIIBIX HACKIYaHBIX KaPOOHABBIX KICIIOT.

Hamenknarypa I[IOITAK xkapOonaBeix kicioT. Di3iuHblsg YiaciiiBaciii
KapOOHaBbIX KICIOT, YIUIbIY BaJapofHall CyBs31 Ha TAMIEPATYpYy KIMEHHS 1
pacTBapagbHaCIb.

Xim14yHbIs YiaciiBaciii: 3MsiHeHHe adapOoyKi 1HAbIKaTapay, y3aeMaa3essHHe
3 MeTajlami, akcifaMmi 1 Tigpakcigami Meranay, cojiiMi OOJIbIl CIa0bIX KICIOT.
Poakiipist amapeidikaibii. Prakipia 3aMsIIusHHS ataMa BaJapoay MeEThUIbHAM
IpyIbl BOIIATHAW KiCNAThl HA aTaM TajiareHy. ATpbIMaHHE KapOOHAaBBIX KICJIOT
aKiCIIEHHEM alikaHay, MepIIacHbIX CHIPTOY 1 aabIdTriay.

AneiHaBas Kiciara SK TNPajCTayHIK aJHAACHOVHBIX HEHAChIYaHBIX
KapOOHAaBBIX KICIOT: cacTay, OyjoBa. XIMIYHBIS YiaciiBaciii: JaTyudHHE
BaJapo/ly 1 rajareHay na JBailHOM cCyBsi31 ByrjeBadapoJHail Tpymbl. [HIIbIS
NpajJCTayHIKI HEHAChIYaHbIX KICIOT: akpbUlaBas, JiHOJIEBas, JIIHAJICHABAs.
KapOoHaBbIst KiCIIOTHI ¥ IPHIPOA3E.

[IpeiMsiHEHHE KapOOHABBIX KiCIOT.

VY3aemacyBsizb ~ maMik  ByrJieBajgapoaami,  CmipTtami,  ampIdTiaami,
KapOOHaBbIMI KiCJIOTaMI.

JIamaHcTpalisli

14. Maapii ManeKkys KapOOHaBbIX KiCHOT.

15. PacTBapaibHacib KapOOHABBIX KIiCJIOT y BaJ3€, I3€THHE HA 1HAbIKATAPHI.

16. AxHociHbl aneiHaBail KicllaThl Jla pacTBOpay MNEepMaHraHaTy Kajilo 1
Opomy; y3aeMaJ3esHHE ca II4ojavyyy.

Pa3ikoBbIg 3312961

3. BeumiunHHI 112 YpaYHEHHSX PIAKIIBIH, SIKis MPAISIKAIOIh Y pacTBOpax.

[IpakThIuHbIS paOOTHI

2. Ilapaynanne ymaciiiBaciie kKapOOHaBBIX 1 HeapraHiyHbIX KicioT (1
raj3iHa).

ACI\-}IOVHBI}I ITATPABABAHHI 5
JHA BbIHIKAY BYUYSBHAU JIBEMHACLI BYUHAY



ByuHi maBiHHBI:

JaBallb a3HAYIHH1 MAHALILISIM:

KapOOHAaBBIA KICJIOTHI, CKJIaJaHblsg d(Piphl; KapOaKCiIbHAs TPyIa;

XKBILIYISAIb HACTYITHBIS B1/IbI I3€HACIII:

Ha3bIBAIlb:

SKACHbIA plaKipli Ha KapOOHABBIS KICIOTHI, aryjabHYI (QOpMylly
KapOOHaBbIX KICJIOT; BBI3HAUSHHE KJjlaca KapOOHaBbIX KICJIOT; KapOOHaBbIsA
kicnoTel ma HameHkaatypsl [FOITAK 1 TpeIBisIbHBIMI Ha3BaMmi (MypallbiHas,
BOLIaTHAs, TMaJbMiIliHaBas, CTIapblHAaBas, ajieiHaBas); TajiHbl MpaKThIYHATA
BBIKapBICTaHHS KapOOHABBIX KICJIOT; cacTay 1 acabiiBaciil OyJd0Bbl KapOOHABBIX
KICJIOT, crioca0bl aTpbIMaHHS KapOOHABBIX KICJIOT; THIMbI XIMIYHBIX PAAKIIBIMA
KapOOHaBBIX KICIIOT, yYMOBBI TPAISIKAHHS BBIBYYaHBIX PIAKIBIA 3 yHI3eIaMm
KapOOHaBbIX KICIOT; (PYHKUBISHAJIBHYIO KapOaKCUIbHYIO TIpymy; (i3iuHbIsA
VynaciiBaciii KapOOHaBbIX  KICJIOT; BbIBYUaHbId XIMIYHBIS  YJaciiBacii
KapOOHAaBBIX KICJIOT;

BbI3HAYallb:

IPBIHAJICKHACIp apraHiyHara 3Jy4YdHHS Ja Kiaca KapOOHaBbIX KICIOT ma
CTpyKTypHai opmyiie; kKapOOHaBbIsA KICIOTHI (IKCIEPhIMEHTAIbHA A sIKacHAM
PRaKIIbIl);

aZpO3HIBallb:

MaJIEKyISpHBISL 1 CTPYKTYpHbIA (OPMYJbl KapOOHAaBbIX KICJIOT; THIIbI
BBIBYYaHBIX XIMIYHBIX PIaKLbIi KapOOHABBIX KICJIOT A YpAYHEHHSX 1 CXeMax;

CKJIaaIlb:

dbopmyny kapOoHaBail KiclaThl (MaJEKyJSIPHYIO, CTPYKTYPHYIO); Maaddi
MajeKyJ MeTaHaBail 1 dTaHaBail KICIOT; CTPYKTYPHBIS (OpMYyJIbl KapOOHABBIX
KICJIIOT Ta 1X Ha3Bax; CXEMbI, KIS aJJTIOCTPOYBAIONb Y3a€MacyBsi3b MaMIXK
ByIJIEBaJapojaMi, HaChlUaHbIMI aJHaaTaMHbIMI CHIpTaMi, ajbpAdTigami 1
KapOOHaBbIMI  KICIIOTami; YpayHEHHI piIaKOblif, KIS  aaloCTPOYBaIOLb
BBIBYYaHbIsI XIMIUHBIS YJIaclIBacli KapOOHABBIX KICJIOT, CIIOCA0BI 1X aTPbIMAHHS;

XapaKTapbi3aBallb:

OyIoBy MeTaHaBail 1 3TaHaBal KicioT; (I319HBIA YIaciiBaciii KapOOHaBBIX
KICJIOT; BBIBYYaHBIsI XIMIYHBISA YIacIliBacili KapOOHABBIX KiCIIOT;

TIyMAaYblIIlb:

y3aeMacyBs3b IMaMIXK cacTaBaM, OyaoBad 1 YymaciiBacisaMmi KapOOHaBBIX
KICIIOT; y3aeMacyBsi3b BYTJIEBaJgapojay, HAChlUaHBIX aJHAATAMHBIX CIIPTOY,
anpAdTiAay, KapOOHABBIX  KICJIOT; MPBIYBIHBI  MagabCHCTBA  XIMIYHBIX
yiaciiBacieid ramoJiaray KapOOHaBbIX  KICJIOT; XIMIUHBIA  YJaciiBacili
BBIBYYaHBIX 3JTyUYHHSY 3 Ma3illbll TIOPbIl XIMIYHAN OYy10BBI;

MIPaBO/I3111Ib:



MaTAMAaThIUHBISA BBUIYAHHI TIPhI PAIdHHI PA3IIKOBBIX 3a7ad; XIMIYHBI
IKCTIEPBIMEHT;

KaphICTaIla:

By4Y30HBIM  JlallaMOXKHIKaM; TMpaBiiaml  OSCHEYHBIX MABOJA3IH  MpBI
aOBIXOJ/IPKaHHI 3 PAUbIBaMi, XIMIYHBIM MOCYAaM, 1Ja0apaTOPHbIM a0CTaIsIBAHHEM 1
HarpaBaJIbHbIMI PBIOOpaMI;

PBIMSHSIIG:

BBIBYUYaAHBIS TAHSIII 1 3aKOHBI MPHI XapaKTapbICTHIIBI cacTaBy, ()i31YHBIX,
XIMIUHBIX yJIacIiBacIlel 1 criocaday aTpbrIMaHHs KapOOHABBIX KICJIOT.

Toma 6. Cxnagansis odipsl. Tiyurdst (4 raa3iHb)

Cknananbisi 3Qipel. Bbi3HausHHE Kiaca, arylibHasi ¢opmyia, OynoBa.
OtbinaBbl 3(ip BOIaTHAN KICIATHI SIK MpaJCTayHIK CKIaJaHbIX 3dipay.

Hamenknarypa IFOITAK 1 TpbIBisUIbHBIS Ha3Bbl CKJIaJaHbIX 3(Qipay.
®i31uHbIA yHacuiBacli CKIaJaHbIX 3dipay. ATpbIMaHHE CKJIaJaHbIX 3¢ipay:
PRaKIIbIA ATIPHIPIKALIBII.

XiMIYHBIA YAacIiBaciii: T11poi3 (KICIOTHBI 1 ITYOJIaYHBI).

Cxmananbiss 3¢ipel ¥ mpeipoasze. [Ipsimsaenne. [lomiadipHbis BalOKHBI
(Jraycan).

Tnyurusl. Cactay, OynoBa 1 HaMeHKJIAaTypa TPbITTILRpbLaay. Di3idHbIsd
ynacuiBacui. XiMI4HbIA YacliBaclii: T1Apoi3, TiApblpaBaHHe. bisiariynas poss
TIyLI4ay.

Mpuibl. [Tans1ine npa CIHTITHIYHBIS MBIHHBIS CPOIKI.

JlamaHcTparlsi

17. ATpeimanHe ckiagaHara 3(pipy BollaTHa KiCIaThl.

18. Y30psI ckitananbix 3¢ipay, momiddipHbIX BAIOKHAY 1 agiMepay.

JlaGapaTopHbIs 1OCTE/IbI

5. JlacnenaBanHe YiaciiBacied Tiymuay —(pacTBapajibHacilb, JI0Ka3
HEHachlUaHara xapakrapy acrarkay KapOOHaBbIX KICJIOT).

ACHOVHBIS TIATPABABAHHI
JIA BBIHIKAY BYUDBHAU JI3EMHACII BYUHAY

ByuHi maBiHHBI:

JlaBallb a3HAYIHHI MAHSUAM: TIYIIYbI;

QXKBILIYIISAIb HACTYIHBIS BiJIbI J3€HMHACIII:

Ha3bIBallb:

aryJpHyr0 (QopMmylly CKIagaHbiX d(dipay; BbI3HAUdHHI Kjacay CKIagaHbIX
adipay 1 Thaymuay; ckiaagansist 3Qipsl na HameHkiaatypsl [FOITAK, toymrusr
TPBIBISTILHBIMI Ha3BaMi; TATIHBI TPAKThIYHATA BEIKAPBICTAHHS CKJIaIaHbIX d(Dipay



1 TIynryay; cactay i1 0yJ0BYy CKiIajaHbIxX 3dipay 1 Tiynrday, crocad aTpbIMaHHS
CKJIaJIaHbIX A(ipay 1 TIIyII4ay, ThIbl BBIByYaHBIX XIMIYHBIX PAAKIIBIN CKJIaTaHbIX
adipay 1 Tiymuay; yMOBBI IpalsiKaHHS BhIBYYaHBIX PAAKIIBIM CKIadaHbIX ddipay
1 Tiymyay; (Qi3iuHblg yiaacuiBacll CKIaAaHbIX 3¢ipay 1 TIylrdyay; BbIByYaHbIS
XIMIYHBIS YIIacliBacCIli CKIaJaHbIX 3dipay 1 Tayiyay;

aJpO3HIBAllb:

MaJIeKyJSIPHBIA 1 CTPYKTYPHBISL OPMYJIbI CKIIaJaHbIX 3(dipay 1 Taymyay;

BbI3HAYallb:

MpBIHAJIC)KHACIIb apraHiyHara 3JIyYdHHS Jla Kjaca CKJIaJgaHblx 3d¢ipay 1
TAylm4ay mna CTPYKTypHail (opMysie; ThIMbl BBIBYYAHBIX XIMIYHBIX PIAKIIbINA
CKJIaJIaHbIX 2(ipay 1 TAyIIday rna ypayHeHHsIX;

CKJIaJanb:

bopmyny cknaganara 3¢ipy (MaJIeKyJIIpHYIO, CTPYKTYPHYIO); CTPYKTYPHBbIS
dbopmynbl ckIagaHbix 3dipay ma iX Ha3BaxX; CXEMbl, KISl aTFOCTPOYBAOIb
y3aeMacyBsi3b NaMDK HachlYaHbIMI aJHaaTaMHBIMI cHipTami, KapOOHaBbIMI
KiclIOTaMi, CKJIaJaHbIM1 3(dipaMi; YpayHEHH1 PIaKIIbI, sIKis aaf0OCTPOYBAIOIb
BBIBYYaHBIsSI XIMIUHBIS YJIACIIBACIIl CKJIaaHbIX ddipay, crocad iX aTphIMaHH;

XapaKTapbi3aBallb:

crioca® aTpeIMaHHA CKIaAaHbIX 3(dipay; Qi3iuHbIA YraciiBacii CKIaJaHbIX
a¢ipay; BEIBy4aHbId XIMIUHBIS YIIacliBaclll CKJIalaHbIX 3dipay;

MIPaBO/JI3111b:

XIMIYHBI 3KCIIEPHIMEHT;

KaphICTaIla:

By4Y20HBIM  JlallaMOXKHIKaM; TMpaBiIami  OSCMEYHBIX MMABOMA3IH MBI
aOBIXO/IPKaHHI 3 PIUbIBaMi, XIMIYHBIM TMOCYaM, JJa0apaTOPHBIM a0CTaIsBAHHEM 1
HarpaBaJIbHBIMI MPHIOOpaMI;

TPBIMSTHSIIG:

BBIBYYaHbIsSI MAHALIL 1 3aKOHBI TIPbl XapaKTapbICTHIIBI CacTaBy, (Pi31UHBIX,
XIMIUHBIX YyJIacIliBaciiel 1 criocaday aTpbIMaHHs CKJIaaHbIX d(ipay.

Toma 7. ByrmsiBoas! (8 raa3in)

Byrassonbl. BerzHausHHe kimaca. ArynbHas opMmyia.

Momnamykpsinel. [roko3a: cactay, (QyHKIBISTHAIBHBISL TPYyHbl, OymoBa
MasieKyabl. JIiHeHas 1 HBIKIIYHbIA O~ 1 3-POopMbI ManieKyJIbl TII0KO3bl. DpyKTO3a
— 13amep TII0K03b1. Di314HbBIS YacIiBacCIli TIFOKO3bI 1 PPYKTO3HI.

XiMIYHBIS YIacIiBacIi TJIIOKO3BI: aKiCJACHHE Ja TJIIOKOHABail KICIIaTHI,
aJHAyJIeHHe Ja ImaciiaTaMHara cCoipTy capOiTy; OpamxdHHE (cmipTraBoe 1
MajouHakiciae). SIKacHbIS plrakipli HA TIIOKO3Y: «CcAprOpaHara JIIOCTpa» 1 3
rigpakcigam memsi(Il). 3naxomxanHe ¥ mpeipoa3e, aTpbIMaHHe 1 TPBIMSHEHHE



TJIFOKO3BI.

Heimykpeiael.  Ilykpo3a sk mpajactayHiK — JbIIyKpblaay, se cacTay.
Manekynspraas ¢dopMyna. Di31yHbIA  ymaciiBacil. XiMIYHBIA VIacIliBacCIIi:
riiponi3. ATppIMaHHe 1 NPBIMAHEHHE IIYKPO3bl.

[Tommykpeiael. Kpyxman — mnpeipogHbsl TOMNYKpsIA. bymoBa manexyn
Kpyxmaiy (acTaTki o-IJ1roKo3bl). D1314HbIS YIaciiiBaclil.

XiMIYHBIS yiaciiiBaciii: riapoii3 (pepMeHTaThIYHBI, KICIOTHBI); PIAKIIBI 3
&nam (skacHas praKIlbls HAa KpyxMal).

[{pnr003a — mpbIpoAHBI MOMIIYKphII. Cactay 1 Oy 10Ba MajeKyJl IITHOJI03bI
(actaTki B-riroko3bl). Di314HbIA YIACIIBACIIL.

XiMIYHBIS YacIiBacIii: rapaHHe, TiIPOoIIi3, YTBapIHHE CKIadaHbIX d(ipay.
HatypanbHbls 1 IITYy4HbIS BaTOKHBI. [I[phIMSHEHHE I[2ITF0JI036I 1 € BHITBOPHBIX.

3HaY’HHE BYIJISIBOJIAY SIK MAXKBIYHBIX PIUbIBAY.

JIamaHcTparlrsi

19. AKiclIeHHE TII0KO3bI (PAAKIIBIS «CsipI0OpaHara JIrcTpa).

20. I'iapoJii3 1yKpo3Hbl.

21. Y30p5I IITYYHBIX BAJTOKHAY 1 TKAHIH.

JlaGapaTopHbIs 1OCTEbI

6. Y3aemaazesHHe T110K03bI 3 riapakcigam measi(1l).

7. BeiByusHHe I31YHBIX yiaciiBacled Kpyxmany. Y3aemaa3esHHe
KpyXmaity 3 €1am.

[IpakThI4HBISI paOOTHI

3. PammnHe skciephIMEHTaIbHBIX 33714 (1 rajg3ina).

ACHOVYHBISI ITIATPAFABAHHI
JIA BBIHIKAY BYUDBHAU JI3EMHACII BYUHSY

ByuHi naBiHHBI:

JaBallb a3HAYIHHI MAHAIIISIM: BYTJISBO/IBI;

QKBIIIYIISAIb HACTYITHBISA BBl J3CHHACIII:

Ha3bIBallb:

aryipHyr0 (GopMyiy ByIUISIBOAAY; BbI3HAUDHHE Kjaca BYTJIABOJAY;
BBIBYUaHbIS BYIUISIBOJALI TPBIBISUIBHBIMI ~Ha3Baml;, SKAaCHBIS pAIaKIibll Ha
BBIBYYaHbBISI BYIUISABOJBI; TaliHBI MpaKThlYHAra BBIKAPBICTAHHS BBIBYYaHBIX
BYIJIIBOZAY; cacTay 1 OyaOBY BBIBYYaHBIX BYTJISABOJAY, THIIBI BBIByYaHBIX
XIMIYHBIX PIAKIIBIN BYTIISBOAAY; (Pi314HBISA YIacIiBacIli ByTJsSBO/IaY; BEIByYaHbIS
XIMIYHBIS YIIacIiBacIli ByTJIIBOAAY,

aZpO3HIBAIlb:

MaJICKYJISIPHBISL 1 CTPYKTYPHBIS (hOPMYJIbl BYTJISIBOJIAY;

BbI3HAYAIlh:



NpBIHAJICKHACHp apraHiyHara 3JIy4?HHS Ja Kjaca BYyINIABOJAAy Tia
CTPYKTypHaii dopmyie; Oya0oBYy MaleKyJ BYTJISIBOAAY; TJIOKO3Y 1 KpyxXmal
(9KCrIephIMEHTANIbHA T1a SIKACHBIX PIAKIIBIAX);

CKJIaJalb:

GbopMyJsIbl  BBIBYYaHBIX BYTJIABOJAY (MaJICKYyJSAPHBIS, CTPYKTYPHBIS:
TJIIOKO3bI, (DPYKTO3BI, KpyXMally, IDJIOJO03bI; MAJEKYJSIPHYIO - IIYKpPO3bI);
YpayHEHH1 paaKkUbli, K1 aJJIFOCTPOYBAIOb BbIBYUaHbIS XIMIYHBIS YIIacliBacl
BYTJISIBOJIAY;

XapakTapbl3aBallb:

OyI0BY TJIIOKO3bI, (PPYKTO3bI, KpyXMaiy, IPI003bI; (P1314HbIS YIacIiiBacli
BYIJISIBOJIAY; BRIBYUAHBIS XIMIYHBIS YIIacIiBaCIll BYTJISIBOJIAY;

aHaJi3aBallb:

BBIHIKI JJa0apaTOpHBIX JOCienay, MPaKThIUHBIX pPadoT; BYYI0HYIO
1H(apMalbIo;

a0bIxo3111a:

3 poubIBaMi, XIMIYHBIM TOCyJaM, JabapaTOpHBIM aOCTaJIsIBAHHEM,
npsIOOpami;

MIPaBO/I3111b:

XIMIYHBI KCIIEPHIMEHT;

KaphICTallIa:

ByY30HBIM  JlallaMOXKHIKaM; TMpaBiiamMi  OSCHEYHBIX MABOJA3IH  MpHI
aOBIXOJI’)KaHH1 3 PAUbIBaMi, XIMIYHBIM MOCYaM, 1Ja0apaTOPHbIM a0CTaIsIBAHHEM 1
HarpaBaJIbHBIMI MPHIOOpaMI;

IPBIMSHSIIB:

BBIBYYaHBIS MAHSAIIII 1 3aKOHBI MPHI XapaKTapbICTHIIBI CacTaBy, (Di314HBIX 1
XIMIYHBIX yJacIliBacIield BYTJIsSBOIaY.

Toma 8. A30T3MsAIIYaNIbHBIS ApraHIYHbIA 37y4dHHI (6 Ta/131H)

Awminbl. Bei3nausHHe kiaca. AcaOmiBacii OymoBbl. Kiacidikanbis amiHay.
[lepuiacHbIsi HACKIYAHBIS aMiHbI, aryyibHas opmyra. AMinarpymna. CTpyKTypHast
13aMephIs 1 HAMEHKJIaTypa NepIIacHbIx aminay. Mi314HbIs YI1aciiBaciii.

XiMIYHBIA YIacIiBaciii: aCHOYHBIS YaciiBaciii aMiHay (pIaKiieli 3 Bajgou i
KiCJIOTaMi), TOYHae aKiCJIeHHE.

AHITIH SK TpajCTayHIK apamMaThlUHBIX amiHay. ManekymspHas 1
CTpYKTypHasi ¢popmyibl. bygoBa manekymnbsl. Di31uHblsg yaaciiBacii. XiMIYHbISA
ynaciiBaciii: plakiibli aHUTIHY Ta aMiHarpymne (3 KicJioTaMi) 1 apamMaThIYHbIM
A1psl (3 OpomHail Bagoi).

ATpbpIMaHHE aMiHay agHayJIeHHEeM HITpa3nyusHHAY. [[ppIMsaHeHHe aHTiHY.

AwmiHakicnoTel. Bei3HausHHE Kitaca. OyHKIBITHABHBIS TPYITBI aM1HAKICIIOT.



[3amepris 1 HameHkIaTypa: TpbiBisibHas 1 [FOTTAK.

o.-AMiHaKICIOThI. AMIHABOIIATHAS KicjiaTa K MpaJICTAyHIK aMIHAKICIIOT, s€
cacrtay, OyJioBa MaJ€KyJbl.
Di319HBIA YIaciiBacii o-aMiHaKICIOT. XIMIYHBIS YIacIiBacIll O-aMiHaKICIOT:
y3aeMaj3esiHHEe 3 aCHOBaMi 1 KicioTami (aM@aTIpHBIA YaciiBacill); yTBapIHHE
CKJIaJIaHbIX 2(ipay; y3aeMaa3essHHE 3 aMiHaKiciIoTami (YyTBapIHHE MeNThIIaY ).
[lenTeigHAs CyBs3b. ATpBIMAHHE aMiHaBOIATHAN KICJIaTHI 3 XJIOPBOIIATHAN
KIiCJIaTBhl.

[IppiMsiHEHHE 1 OlsyariuHas pojsi aMiHAKICIOT. AMIHAKICIOThI 3aMEHHBISA 1
HE3aMCHHBISI.

CiHTATHIYHBIS TIOJIIaM1THBIS BAJIOKHBI: KallpPOH.

bsinki — mpeIpOHBIS BRICOKaAMalIEKyJSpHBIA 3iyudHHI. Cacray 1 OymoBa
OSUTKOBBIX MaKpaMaJeKyl.

XiMIUHBIA YhaciiBacii OsIKOY: TIAPOJi3, JPHATYpalbisi, KaIsipOBBIS
pAaKuBbIl.

bismariunas posist OsKoy.

JIamaHcTpalsli

22. Majpini MalieKyJl METhUIAMIHY 1 3ThUIaMIHY.

23. IpHaTypalpls OsUIKOY.

JlabGapaTopHBbIst 1OCIEbI

6. YnacmiBaciii OsJIKOY: TPHATYpaIlbis, KaJIIPOBBIS PIAKIIBII.

[IpakThI4HBISI paOOTHI

4. PanHHe SKCniephIMEHTANIbHBIX 3a/1a4 (1 raa3ina).

ACHOVHBIS TIATPABABAHHI
JIA BBIHIKAY BYUDBHAU JI3EMHACII BYUHSY

ByuHi naBiHHBI:

JaBallb a3HAUdHHI MMAHAIISIM: aMIHBI, aMIHAKICIOTHI, OSJIKI; PIaKIIbIs
MENTHI3AIbII;

QXKBILIYIISIb HACTYIHBIS B1JIbl J3€MHACIII:

Ha3bIBaIlb:

aryiapHyr0 (opMyiTy mepIiiacHbIX amiHay; BBI3HAUYIHHI KiIacay IepIIacHbIX
amiHay, O-aMiHAKICIOT 1 OSJIKOY; BBIByYaHbBIA IMEPIIACHBIS aMIHBI  O-
aMIHaKICJIOThI; TaJlIHBl MPAKThIYHAra BBIKAPBHICTAHHS O-aMIHAKICIOT 1 OSIIKOY;
cactay 1 OyJ0By IMEpIIACHBIX aMmiHay, aMIHAKICIOT 1 OsJIKOY, BBIBYYaHBIS
crocaObl aTphIMaHHS TEPIIACHBIX aMiHay, O-aMIHAKICIOT 1 OSUIKOY; THITIBI
XIMIYHBIX ~ plaklbli  MEpIIacHBIX aMiHay, O-aMiHaKicIoT 1  OsIKOY;
(GyHKIBISHAIBHBIS TPYMBl TMEPHIACHBIX aMiHay, O-aMIHAKICIOT 1 OsIKOY;



(b1314HBIA YIaciBacill NEPIIACHBIX aMiHay, O.-aMIHAKICIOT 1 OSJIKOY; XIMIYHBIS
ynacuiBacul MepmacHbIX aMiHay, O.-aMiHAKICIIOT 1 OSIKOY; BBIBYYaHbIS SIKACHBIS
pRaKubll Ha OSUIKI;

aJpO3HIBAIlb:

MaJeKyJdapHbld 1 CTPYKTYpHbISI (OpMYyJbl MEpPIIACHBIX aMmiHay, oO-
aMIHAKICIIOT 1 OSLTTIKOY;

BbI3HAYallb:

OpbIHATIEXKHACIP ~ apraHiyHara 37y4YdHHS Ja TEepIIacHBIX  amiHay,
aMIHAKICIIOT 1 OSUIKOY Ta CTPYKTypHail ¢dopmysie; THIMBl XIMIYHBIX PIAKIIBINA
NEPIIACHBIX aMIHAy, O-aMIHAKICIOT 1 OsJIKOy Tma YpayHEeHHsX; OsUIKi
(9KCTIEphIMEHTAIbHA T1a STKACHBIX PIAKIIBISX);

CKJIaJanb:

dbopMyIbl MEepHIaCHBIX aMiHay (MaJeKyJspHbIA 1 CTPYKTYpPHBIS), O-
aMIHaKICIOT (CTPYKTYpHBIS), OANKOY (mepiiacHas CTPYKTypa); CXEMBI, SKis
aJIIOCTPOYBAIOLb  y3a€MacyBsi3b IMaMDK ByIJieBajapojami 1 MeplIacHbIMI
HAChIYaHBIMI aMiHami; mamix KapOOHaBbIMI KicloTaMmi 1 O-aMiHaKICIOTaMi;
ypaYHEHH1 pIaKlbIi, Kl aJJIFOCTPOYBAIOIh BBIBYUaHbIS XIMIYHBIS YIIacIliBacI
NEPIIACHBIX HAChIYAHBIX aMiHay 1 O-aMIHAKICIOT, BBIBYYaHbISI CHOCAObI
aTpbIMaHHS MEPIIACHBIX HACBIYAHBIX aMiHay 1 O.-aM1HAKICIIOT;

XapaKTapbl3aBallb:

G1314HBIA YaciiBacll MEpIIACHBIX HAChIYAHBIX aMiHAY 1 OL-aMiHAaKICIOT;
BBIBYYaHbIsl XIMIYHBIS VaciiBaclil MEpIIACHBIX HACBIYAHBIX amiHay 1 o-
aMIHaKICJIOT; crocaObl aTpbIMaHHSA TEPIIACHBIX HACHIYaHBIX amiHay 1 O-
aMIHAaKICJIOT;

TIIYyMayYblllb:

y3aeMacyBsi3b TaMiX cacTaBaM, OyjoBaid 1 VyiaciiBacUsMi MEpIIACHBIX
HAChIYaHBIX aMiHAy 1 O-aMIHAaKICIOT;, Yy3aeMacyBsi3b BYTJEBaaapoaay,
NEePIIACHBIX HAChlYaHbIX aMiHAy 1 O-aMIHAaKICIOT; MPbIYbIHBI NagabeHCTBa
XIMIYHBIX yJaclliBaclel ramosiaray nepiiacHbIX HaChlYaHbIX aMiHAY; XIMIYHBIS
ynaciiBacili BbIBYYaHbIX 3JIyYIHHSY 3 Ma311bll TIOPHIl XIMIUHAN OyA0BbI;

aHaJIi3aBalb:

BBIHIKI  JTa0apaTOpHBIX JOCHenay, MPaKTBIYHBIX pPaboT; By4II0HYIO
1H(apMaIpIio;

aObIXo/311111a:

3 poublBaMi, XIMIYHBIM TIOCyJaM, JabapaTOpHBIM aOCTaISIBAHHEM,
npbIoopami;

MIPaBO/I3111b:

XIMIYHBI IKCIIEPHIMEHT; MQ/IJIIBAaHHE MAJICKyJl apraHiuyHBIX 37TyUdHHSY;



KappIcTalla:

BYUYdOHBIM  JlallaMOXXKHIKaM; TpaBuiamMl  OSCIIEYHBIX MaBOJ3IH  IPHI
a0BIXO/KaHH1 3 pUYbIBaMi, XIMIYHBIM MTOCYaM, JIabapaTOPHbIM aOCTaIsIBaHHEM 1
HarpaBaJIbHbIMI PBIOOpaMI;

IPBIMSHSALI:

BBIBYYaHbIsSl MAHALIL 1 3aKOHBI TIPbI XaPaKTapbICTHIIBI CaCTaBy, (Pi314HBIX,
XIMIYHBIX yJacliBacLe 1 cnocaday aTpbIMaHHS MEPIIACHBIX HACBIYaHBIX aMIHAY
1 0.-aM1HaKICIIOT.

Tama 9. AGaryJibHEHHE 1 cicTAIMaThI3alblsl BeAay Ma apraHiyHai ximii (2
raj31Hbl)

Knacidikaipiga apraHigyHbIX paubIBay.

VY3aemacyBsi3b maMix apraHigyHbIMI 3TyY9HHIMI PO3HBIX Kiacay.

ACHOVHBIS IATPABABAHHI
JIA BBIHIKAY BYUSBHAM JI3EMHACII BYUHSY

ByuH1 naBiHHBI:

JlaBallb a3HAY3HHI NAHALLSM: Kiacipikalbls apraHiuHbIX 37y4YdHHSY;

XKBILIYIISAIb HACTYITHBIS B1/IbI J3€HHACIII:

aZpO3HIBAllb:

ramoJiari; i3aMepbl; MaJIeKyJIAPHBIS, CTPYKTYPHBISA 1 MIKUIETHBIA (HOPMYJIBI
apraHivyHbIX 3JIYYIHHSY; THIBI XIMIYHBIX PIAKIBIA apTaHIYHBIX 3IYUIHHAY Ma
YpayHEeHHSIX 1 CXeMax;

BbI3HAYAIlb:

NpBIHAJICAKHACIb apraHivyHara 3JIy4dHHS J1a IIdYHara Kjiaca rna CTpyKTypHau
dbopmyiie; mpacTopaByro O0yA0BY MaJEKYJI; ThIITbI XIMIYHBIX PAAKIIbIM apTaHiYHbIX
3IYYIHHAY Ta YpayHEHHsIX 1 CXeMaX; apraHiyHbIs 3JTy4dHHI (3KCIIephIMEHTAIbHA
na SIKACHBIX PIAKIIBIAX);

CKJIaaIlb:

CXEMBI, SIKisl aJ[TIOCTPOYBAIOLb y3a€MacyBsI3b MaMIXK apraHIgYHbIMI pIUbIBaMi
PO3HBIX KJIacay, YypayHCHHI pIaKIbIi, SKiS aIFOCTPOYBAIOIb XIMIUHBISA
ymaciiBaciii BRIBy4aHbIX PIYbIBAY 1 CIIOCAOBI 1X aTPhIMAHHS;

XapakTapbl3aBallb:

criocaObl aTpbIMaHHA apraHiuHbIX PAUbIBAY; OYJIOBY pAUbIBAY; THIM XIMIUHAN
CyBsi31; (D1314HBIS YIIACLIBACIl apraHIYHbIX 3JIYUYIHHSY MIYHAra Kjiaca; XiMigHbIs
ymaciiBaciii apraHigyHbIX 3TyYIHHSY MMIYHAra Kjaca,

TIyMAaYblIIlb:

y3aeMacyBsI3b MaMDK cacTaBaMm, OyJOBail 1 YyiacmiBaclsaMi apraHigHBIX
pAUBIBAY; y3aeMacyBsi3b apraHIuHBIX 3JIYYIHHSY PO3HBIX Kiacay; MpPBIYBIHBI



pa3HacTaliHacIll apraHiYHbIX pIYbIBAy; MPBIYBIHBI MPASYICHHA apraHiuHbIMI
3MyYIHHAMI aM(aT3pHBIX YJIACIIBACIICH; MPBIYBIHBI 11a/1a0CHCTBA XIMIYHBIX
yiacIiBaced apraHiyHbIX 3JIYYSHHSY ajHaro Kiaca; XIMIYHBIS YIaciiBacii
apraHivyHbIX 3JIyY3HHSY 3 Na3ilbll T0PbIl XIMIYHAN OyA0BBI;

IPBIMSHSALI:

BBIBYYaHbIsl MaHALLI 1 3aKOHbl IMPbl XapaKTApbICTHIBI CacTaBy 1
ynacuiBacuen paublBay, XIMIYHBIX pIakLbId, criocaday aTpbIMaHHS pPIYbIBay.

TJIABA 3
3MECT BYUYDBHATI'A ITIPAJIMETA V¥ XI KJIACE.
ACHOVYHBbBISI IATPABABAHHI JA BBIHIKAY
BYUYDBHAM J3EMHACIHI BYYHSY

Toma 1. ACHOVHBIS TAHSIIIII 1 3aKOHBI XiMil (6 raja3iH)

ACHOVYHBIS MaHALIl XiMil. ATaMm, MajeKyjia, p3ubiBa. XIMIYHbBI 3JIEMEHT.
[IpocThisa 1 CKIaaHbisl PIYBIBBI. PAUbIBBI MalleKylisgpHail 1 HeMaleKyJspHal
OynoBbl. DopmyIibHas ai31HKA. ACHOYHBIS KJIAChl HEApTaHIUHbIX 3TYyUdHHAY.

KonpkacHblg XapakTapbICTBIKI pAUbIBa: Maca, MacaBasl JOJisl dJeMEHTa ¥
pAPYBIBE, KOJIbKACIh (XIMIYHAs KOJbKAcllb), MaliipHas Maca, MacaBas JoJis
paubIBa ¥ cymeci, a0'éMHas 10414 razy ¥ razaBail cymeci.

3aKOH 3aXaBaHHS Machl PIUbIBay.

3aKoH macTasHCTBA CKJIaay PIUbIBa.

3akoH ABaraapa. Mansipasl a0'ém rasy.

JlamaHcTparlsi

1. locnensl, sikist Jaka3Barollb BbBIKaHAHHE 3aKOHY 3aXaBaHHS Machl pa4bIBay
y XIMIYHBIX PIAKIIBISIX.

PasmikoBbIsa 3a1a4bl

1. Pasnmik a0'€éMHBIX aIHOCIH ra3anafoOHBIX pdIYbiBay Na XIMIYHBIX
YPayHEHHSIX.

2. BoutiusHHE aAHOCHAM MIYBUIBHACII 1 MaJIsIpHA Machl razy.

ACHOVYHBISI TATPABABAHHI
JIA BBIHIKAY BYUDBHAN JI3EMHACII BYUHSY

ByuHi nmaBiHHBI:

JlaBallb a3HAYPHHI MaHALLSAM: pPIYbIBa; aTaM, MaJeKyJa, XIMIUHbI 3JIEMEHT;
npoctae 1 CKIaJaHae piublBa; XIMIYHAe 3JIy4ydHHE; MajeKyjspHas 1
HeMaJieKyJsipHas OynoBa paubiBa; (opmyJibHAs aja3iHKa; XiMidyHas (Qopmyina;
KOJIbKACIIb p34bIBa; a0'€MHas 101 Ta3y ¥ cyMmect;

KBIIIYIISAIb HACTYITHBISA BBl J3CHHACIII:



Ha3bIBallb:

bapMyn€yki 3aKoHay: 3axaBaHHS Machl pAYbIBAYy, IMacTasHCTBA CaCTaBy,
ABarajpa;

MPaBO/I3111b:

MaT3MaThIYHbIA BBUIIYAHHI MIPBI pAlIdHHI Pa3IiKOBbIX 33/1a4;

KaphICTaIa:

BYUYSOHBIM JIaniaMOKHIKaM; Ta0I11ail pacTBapalibHACIII KICJIOT, aCHOY, COJIei
y Bamze; Tabmima  «llepeisiapluHas — cicTAMa  XIMIYHBIX — 2JIEMEHTay
J.I.MenazsneeBa»; mpaButami OsCIEUYHBIX IMaBOA3IH TIPhl aOBIXOJKaHHI 3
paYBIBaMi, XIMIYHBIM TTOCYAaM, JJabapaTOPHBIM a0CTaIIBAHHEM 1 HarpaBaJIbHbIM1
npeIOOpaMi.

Toma 2. byoBa arama 1 ephIsAbIYHbI 3aKOH (8 Ta/I31H)

AnzepHas magdnbs OynoBbl aTama. Cacrtay aramHara siipa. ATaMHBI HyMap,
MacaBbl JTiK. P1314HBI CIHC aTaMHara Hymapa XiMiuHara 3J1€MeHTa.

Hyxmiae 1 13aTonsl. 3'1Ba pajbleakThIYHACIII.

Cran snekTpoHa Y arame. AtamHasi apOiTanb. DHEPreThIYHBI Y3POBEHbD,
OHEPreThIYHbI MaAy3pOBEHb, S-, p-, d-apOiTami. AcHOYHBI 1 Y30yKaHBl CTaH
aTama. DJIEKTpPOHHA-Ipa(IYHBISI CXEMBbI, JIEKTPOHHBISA KaH(Irypaipl aramay
DJIEMEHTAY IEPIIBIX TPOX NephLiaay.

[leppisiabluHBl 3aKOH 1 MEPbIAJbIYHAS CICTAMA XIMIuHbIX 3yeMmeHntay [I. .
Mennssuieesa.

[leppisimplayHacp  3MSIHEHHSI — aTamMHara  paaplyca, METAIIYHBIX 1
HEMETAJIYHBIX YJACIIBACIICH, AJEKTpaaAMOYHACIl 3 TaBeJIYdPHHEM aTaMHara
HymMapa osJeMeHTay A-rpymn. 3MsSHEHHE KICIOTHA-aCHOYHBIX YyJaciiBaciei
akcizay 1 rigpakciiay 3 maBediudHHEM aTaMHara Hymapa Jijist 3JieMeHTay A-Tpyi.
Di314HBI COHC HyMapa NephisAy 1 Hymapa IpyIibl.

XapakTapbICThIKa XIMIYHAra 3JIEMEHTA M4 SIr0 CTAHOBILIYBI ¥ TIEPbIsAIbIYHAN
cictaMe 1 Oy10Be arama. 3HaYdHHE TIEePhIsIbIYHara 3aK0OHY.

JIamaHcTpalisli

2. Tabminp! mephISaAbIYHAN CICTIMBI.

ACHOVYHBISI TATPABABAHHI
JIA BBIHIKAY BYUDBHAN JI3EMHACII BYUHSY

ByuHi naBiHHBI:

JaBallb a3HAuYdHHI MaHANUAM: aMmdardpHaclib; NEpbISIAbIYHAS CiCTIMa
XIMIYHBIX 3J€MeHTaY (Tephlsif, rpyna); afHOCHAs aTaMHasi Maca; pajblyC aTaMa;
13aTOIbI; PaJbleaKThIYHACIIb; apOiTaib; SHEPIeThIYHbI Y3POBEHbD, May3POBEHB;
JMEKTpOHHA-TpadiuyHas cxema, QopMyrna DdJIEKTpOHHAW  KaH)Iryparbi;



AJIEKTpaaJMOYHaCIIb;

QXKBIIIYIISAIb HACTYITHBISA BTl J3€HHACIII:

Ha3bIBallb:

(bapmyn€yKy neppisiiblYHara 3aKoHy;

CKJIaJalb:

(GopMyJIbl 3JEKTPOHHBIX KaH(Irypaublil 1 3JeKTpOHHA-TpadiuHbIsl CXEMbI
3allayHEHHs JJIEKTPOHAM1 3JIEKTPOHHBIX CHady aramay XIMIYHBIX 3JIEMEHTAY
MEPIIBIX TPOX MEPHIAAAY MEePIIbIYHAN CICTIMBI,

XapakTapbl3aBallb:

XIMIYHBIS 3JEMEHTHI Ila CTAHOBIIIYBI Y MEpbIJIbIYHAN CICTOME 1 OyaoBe
aTamay; 3aKkaHaMepHacIll 3MSHEHHS YJaciiBaciell atamay XiMIYHBIX dJIEMEHTAY
1 YTBOpaHbIX IMi paubiBay (IIPOCTHIS PIYBIBBI, BaJAAPOAHbBIA 3JIyUdHHI, aKCiJibl,
TiApaKci/ibl) Ha aCHOBE CTAHOBIIIYA JIEMEHTA ¥ MEPhISIABIYHAN CICTAIME;

TIAyMaubllb:

(1314HBI COHC aTaMHara Hymapa, Hymapa nepolsay 1 Hymapa rpymsl (s A-
rpyI); 3aKkaHaMepHAacCIll 3MsHEHHs YylaciiBacield atamay XiMIYHBIX DJIEMEHTay
JUISL DJIEMEHTAY IMEPIIbIX TPOX MEPhIAaay;

KappICTala:

BYUYdOHBIM JamamMoskHikaMm; TabOminai «lleppisaplaHas cicTamMa XIMIYHBIX
anementay JI. 1. MeHnazsueeBa»; mpaBigami OSCIEYHBIX MABOJ3IH MPbI
aOBIXOJIP)KaHH1 3 PAUbIBaMi, XIMIYHBIM MOCYJaM, 1Ja0apaTOPHbIM a0CTaIsIBAHHEM 1
HarpaBaJIbHbIMI NPBIOOpaMI.

Tama 3. XimiuHas cyBs3b 1 Oy0Ba paubiBa (6 raa3if)

[Ipeipoma 1 THIMBI XiMIYHAW CyBs31 (KaBaJieHTHAs, 10HHAs, METalIvdHAas).
[TansipHas 1 HenansipHas KaBaJeHTHas CyBs3b. KpaTHacup cyBs3i.

AOMEHHBI 1 JOHApHA-aKIPNTapHbl MEXAHI3Mbl YTBAPIHHS KaBaJICHTHAM
CYBSI31.

BaneHTHaclb 1 CTyNEeHb aKICJIEHHS.

MuixmanekymsipHae y3aemanazesiHHe. BamapojHas CyBsi3b 1 sie VIUIBIY Ha
¢b1319HBIA YaciiBacii paubiBa. BagapoaHas CyBsi3b y IPBIPOIHBIX a0'eKTax.

ThIbI  KPBIITAIIYHBIX CTPYKTYp: aTaMHas, 10HHas, MaJleKyJspHas,
MeTalivyHasl.

Jl>maHcTparsi

3. Y30pbI paubiBay 3 pO3HBIM ThINIaM XiMIYHAN CyBS3I.

4. KpbllTaniyHblg paioTKi paubiBay 3 pO3HBIM ThIIIaM XIMIYHAM CyBSI3I.

JlaGapaTopHbBISI 1OCTEbI

1. Cxitaianae Majpieit MajeKyJl HeapraHiqHbIX 1 apraHIuHbIX 37TyYIHHSY.



ACHOVYHBISI TATPABABAHHI
JIA BBIHIKAY BYUSBHAU J3EMHACLII BYUHSTY

ByuHi maBiHHBI:

JaBallb Aa3HAY3HHI NAHALLSIM: BaJ€HTHACLb, BAJCHTHBISI SJEKTPOHBI,
XiMiYHasi CyBsI3b; KaBaJICHTHasi CyBsA3b (MajsipHasi 1 HemajsipHas),; KpaTHaClb
CyBsi3l; 10H, 10HHAsg CyBsI3b; MeETaJlyHas CyBA3b; MDKMaJEKyJsipHae
y3aeMai3esiHHE; BaJapoJiHas CyBs3b; JbINOJIb; aTaMHBbIS, 10HHbIS, METAJIIYHBbIA,
MaJIeKYJISIPHBISL KPBIIITA; CTyIIEHb aKiCJICHHS;

QXKBIIIYIISAIb HACTYITHBIS B1JIbI J3€HHACIII:

Ha3bIBallb:

THIT XIMIYHAM CYBS31;

aZpO3HIBallb:

PAYBIBBI 3 PO3HBIM ThIIIAM XIMI4YHAM CyBs31 Ma (popMynax;

BbI3HAYallb:

BAJICHTHACI[b 1 CTYIEHb aKICJICHHS XIMiyHara jsJjieMeHTa mna ¢opmyie
3IyY9HHS; THIN XIMIYHAW CyBsi3l (MaMDK MeTajaMm 1 TajareHam; Bajapojam i
HEMeTajaM; TMaMiX  araMaMmi HeMeTalay 3  pPO3HBIMI  3HAYDHHSIMI
JIEKTPaaJMOYHACIIl; Y MPOCTHIX PIUBbIBAX);

CKJIaJ1allb:

CTPYKTYPHBIsSI hOPMYJIbl PIUBIBAY MaJIEKYJsIpHail Oy I0BHI;

XapakTapbl3aBallb:

MDKMaJIeKyJsipHae y3aeMa3esiHHE;

TIyMAaYblIIlb:

MEXaH13Mbl YTBApIHHS XIMIYHAW CyBs31: 10HHAW, KaBaJIeHTHal (aOMEHHBI 1
JIOHapHA-aKIPITaPHbI), METATIYHAM;

KaphICTaIla:

BYUYdOHBIM JarmamoskHikam; Tabminai «lleppisapluHas cicTaMa XIMIYHBIX
anementay JI. 1. MennzsieeBa»; mpaBigami OSCHEYHBIX MABOJ3IH MPbI
aOBIXOJI’KaHH1 3 PAUbIBaMi, XIMIYHBIM MOCYJaM, 1Ja0apaTOPHbIM a0CTaIsIBAHHEM 1
HarpaBaJIbHbIMI MPBIOOpaMI.

Toma 4. XiMiuHbIA prakibli (8 raa3in)

Krnacidikampis XiIMIYHBIX PIAKIIBIH.

[ermnaBbr »(dexT XiMmiyHAN poakibli. Plakimpll 3K3a- 1 SHIATIPMIUHBI.
TrpmaximiuHbIg YpayHEHHI.

Cxopaciip XIMIYHBIX PIAKIIbIN. 3aJIEKHACIh CKOPACIIl XIMIYHBIX PIAKIIbIN aj
IPBIPOABI 1 KAHIPHTPAIbll PIaryryYblX pIYbIBAYy, TAMIEPATYPhl, ILIOIIYBI
NaBEepXHi Cy/aKpaHaHHs, HasyHACIl KaTaii3aTapa.

AOGapavarbHacIh XIMIYHBIX pIaKIbld. XIMIYHAs payHaBara. 3pyIIdHHE



XIMIYHaK payHaBari naj a3estHaeM 3HelHiX gakrapay (nperaiein Jle Hlatamnbe).

JI>MaHCcTparbIi

5. AKICTsTIbHA-aTHAYJICHYBIS PIAKITBIIL.

6. DK3a- 1 SHAATIPMIYHBISI IPALIACHI.

7.3anexHaciib CKOpaciil XIMIYHBIX PIaKIbld aJ IUIOMIYbl TaBEpPXHI
CyJlaKpaHaHHS PIaryloUbIX pIYbIBay.

8. KaraniTeiuHae 1 HeKaTadiThIYHAE PACKIIAIaHHE TIEPAKCIy BaJapoy.

9. JI3estHHE BoOIaTHAM 1 CEpHAl KICJIOT Ha IBIHK (3Kaje3a).

PasznikoBbIs 3amaubl

3. Pazniki ma TapMaxiMidHBIX yYpayHEHHSX.

JlaGapaTopHBISI TOCTIEIbI

2. [acnenaBaHHE YIUIBIBY TAMIEpATypbl 1 KaHUPHTpAlblli KICIaThl Ha
CKOpacllb y3aeMaJI3€sHHS IIbIHKY (Kajie3a) 1 cajisiHai KicaaThl.

[IpakTbIuHBIsS pabOTHI

1. Ximiunblig paakieii (1 ragzina).

ACHOVHBIS IATPABABAHHI
JIA BBIHIKAY BYUSBHAM JI3EMHACII BYUHSY

ByuHi naBiHHBI:

JaBailb a3HA4Y’HHI MAHSIISIM: [ETUIaBbl 3(EKT XIMIYHAW plraKIlbll; dK3a- 1
SHAATIPMIUHBIS PIAKILIbIl; CKOpACb XIMIYHAN PIaKLIbll; XIMIYHAs payHaBara;

XKBILIYIISAIb HACTYIHBIS B1JIbl J3€MHACIII:

Ha3bIBAIlb:

IPBIMETHI 1 YMOBBI TIPAISTKAHHS XIMIYHBIX PIAKIIBIN; THIT XIMIYHAN PIaKIIbIi;

dakTapspl, SKis YIUIBIBAIONb HA CKOPACIh XIMIYHBIX PAAKIBIN; MPBIKIAIbI
HeabapadanbHbIX 1 adapadabHBIX XIMIYHBIX PIAKIIBIN;

aZpO3HIBAIlb:

TBINBI XIMIYHBIX PIAKIIbINA M1 YpayHEHHSIX;

BbI3HAYAIIb:

PAUBIBA-aKICISUIBHIK 1 P3YbIBa-aJHAYIANbHIK Ma YVpayHEHH1 akicisibHa-
aJiHAYJIeHYal PIaKIbI;

THIT XIMIYHAHN pIaKIbll Ta YpayHEeHH];

TIyMAaYblIIlb:

3aJIeKHACIIb CKOPACIll XIMIYHAN piakipli aJ po3HBIX (akTapay (MPBIPOIBI
plaryrodblx paYbIBay, KaHIPHTpAIbli, TAIMIIEpATyphl, IICKy, Karajizarapa,
IUIOLIYBI TTABEPXHI CyJlaKpaHaHHs); CyTHAClb XiMiyHal payHaBari 1 YMOBHI si€
3pYIIDHHS;

MIPaBO/I3111b:

MaTAMATHIYHBIA BBUIIYIHHI TPBI PAIdPHHI PA3IIKOBBIX 3a/1ad; XIMIYHBI



IKCIIEPBIMEHT;
KappIcTalla:
BYUYdOHBIM  JlallaMOXKHIKaM; TpaBuUiaMl  OSCIIEYHBIX MaBOJ3IH  IPHI
aOBIXOJIPKaHHI 3 PAUbIBaMi, XIMIYHBIM MOCYaM, 1Ja0apaTOPHbIM a0CTaIsIBAHHEM 1
HarpaBaJIbHbIMI IPBIOOpaMI.

Tama 5. Ximis pactBopay (8 raazin)

PactBopsl. PactBapanHe sk (izika-xiMigHbl mpamdc. LemnaBbis 3¢ eKThI Mpbl
pacTBapaHHI.

[Tansiiie mpa KpblTajaeriapaThl COJeH.

PactBapanbpHaciib paubiBay y Bajg3e. 3alie)KHACIb pACTBApaIbHACI pPIUbIBAY
aJ MPBIPOJbI paYbiBa, TAIMHEPATyphl 1 HICKy. CrocaObl BBIPAKIHHSA CACTaBY
pactBopy (MacaBas J0Jis, MaJIIpHAsl KAHIIDHTPAIIbIf).

DneKTpaTiThIUHAs JBICANBIAIBIA 37TyUYSHHSY 3 PO3HBIM THITAM XiMidyHAH
CYBSI31.

CryneHb 37eKTpaTiThIYHAN JbICAIbISAIbI. MOITHBIS 1 CIA0bIS AIEKTPATITHI.

YpayHeHH1 AbICABISAIBII MOITHBIX 1 CJa0BIX DJIEKTpaIIiTay.

YMoOBbI HeabapauajgbHara TmMpaisikaHHS pdIakiplii 10HHara adOMeHy ¥
pacTBOpax dJeKTpaiiTay.

XiMIYHBbIS ~ YraciiBacilii  acHOY, KICIOT, COJed y CBATIE TIOPHII
ANEKTPATITBIYHAN JIBICAIIBISIIBII.

[Manauue npa Bagapoanbl nakasuslk (pH) pactBopy. XapakrapbICThIKa
KICJIIOTHBIX 1 aCHOYHBIX yJaciiBacleid pacTBOpay Ha majcTaBe BemiubiHl pH
pacTBopy.

JlamaHcTparlsi

10. DnekTpanpaBogHACITh PACTBOPAY dJICKTpaATITaY.

11. Prakiipli 10HHara abMeHy, siKisl IpalsKaolb 3 YTBApIHHEM Ta3y, acaJiKy,
MaJajipicalblipaBaHara paublBa.

12. XimiuHbIA yiaciiBacii KicjaoT, aCHOY 1 coJiel.

PasnmikoBbIsa 3a1a4bl

4. Pazmik mac abo ab'émay poubiBay, HEAOXOMHBIX ISl TPHITaTaBaHHS
pacTBOopy 3 3ajaJ3eHall MacaBaill 0N (MadsipHAl  KaHUPHTPALbISi)
pacTBOpaHara pa3ubIBa.

JlaGapaTtopHbIs JOCHEABI

3. Bei3HausHHE KicloTHara abo acHOYyHara xapakrapy pacTBopy 3 Janamorai
1HIBIKaTapay.

[TpakTBIYHBIS paOOTHI

2. BriByusHHe YnacuiBacued KICJIOT, acHOY 1 COJIed y CBSITJIE TIOPbIi
NEKTpaATIThIYHAN Abicanbisnbli (1 rag3ina).



ACHOVYHBIS [TATPABABAHHI
JIA BBIHIKAY BYUSBHAU J3EMHACLII BYUHSTY

ByuH1 naBiHHBI:

TaBallb a3HAYDIHHI MaHAIIIM:

pacTBapalibHACIb PIYBIBA; KPBIIITAJIECT1IPAT; JICKTPATITHI 1 HEAICKTPATITHI;
aH1€H, KaThIEH; PAaKIlbll I0HHAra abOMeHy;

MOITHBIS 1 CJA0BIS JICKTPATITHI; CTYNEHb 3JEKTPATIThIYHAN JIBICAIIBISIIBII,
Ba1apoIHBI aka3ublk (pH);

QXKBIIIYIISAIb HACTYITHBISA B1/IbI J3€HHACIII:

Ha3bIBallb:

KATBIEHBI 1 aH1EHBI; YMOBBI MPALSIKaHHS PIaKIIblii 10HHAra abOMeHy; MOIHBIS
1 CJ1a0BIs AIEKTPAIIITHI;

aZpO3HIBallb:

YpPayHEHH1 XIMIYHBIX PpAIaKI[bli, 3amicaHblsl Y MaJleKyJspHai, MOYHail i
CKapo4YaHail 10HHBIX (opMax;

CKJIaaIlb:

ypayHEeHH1 SJEKTPaTiThIUHAM JbICAIlBISIBI  KICIOT, IMYojavay, COJIeH;
ypayHEeHH1 XIMIYHBIX PIAKIIbIA y MaJIeKyJIapHal, TOYHaH 1 ckapoyaHail 10HHBIX
dbopmax;

XapaKTapbl3aBallb:

pacTBOp; pacTBapalibHIK, pacTBOpaHae PIYbIBA; pacTBapalibHACIB; KiCIOTHI,
IITY0JIa4bI, COJI1 SIK AJCKTPAJITHI;

TIyMAaYblIIlb:

AJIEKTPANpPaBOIHACIIH PACTBOPAY dJIEKTpasiTay;

MEXaHi3M JJIEKTPATITBIYHAN JTBICAIIBISIIBII;

MIPaBO/I3111b:

MaTAMaThIYHbIA BBUIIYAHHI OpPbl PAIdHHI Pa3IKOBBIX 3a/1ay; XIMIYHBI
IKCIIEPBIMEHT;

KapbICTalIlA:

ByU20HBIM  JlallaMOXKHIKaM; TMpaBiIami  OSCMEYHBIX IMABOMA3IH MBI
aOBIX0/PKaHHI 3 PIUBIBaMi, XIMIYHBIM TIOCYaM, JJa0apaTOPHBIM a0CTaIsIBAHHEM 1
HarpaBaJIbHBIMI MPBIOOpaAMI.

Toma 6. Hemerans! (16 ran3in)

XiMIYHBIS AJ€MEHTHhl HeMeTanbl. CTaHOBIIIYA Y MEPBIABIYHAN CiCTAME
XIMIYHBIX 2JJIeMEHTay. byJoBa 3HENIHIX JJEKTPOHHBIX abaloHaK aTamay
HEMeTasay, BAJICHTHACIb, CTYIIEHb aKICJICHHS ¥ 3ITy4YHHSIX.

Banmapoa. Bamaponm sk XiMI4HBI 3JIEMEHT 1 MpOCTae piadbiBa. [3aTOIBI



Bajiapoy. Di3iuHbIg YaaciiBactii.

XiMIYHBISA YIacIiBacili: y3aeMaJ3essHHE 3 HeMeTajlaMi, IIY0JadHbIMI 1
II4yojlayHa3sIMENIbHBIMI ~ MeTajlaMi,  akcijami  MeTajay,  TiJpbIpaBaHHE
HEHACBhIYAHbIX apTaHIYHbIX 3TYyUSHHSY (Ha NpbIKIaA3€ BYTJIeBaIapoay).

BolkapbicTaHHE Bajapoly [K 3KajlariyHa 4yblcTara IajiBa 1 ChIpaBiHBI IS
XIMIYHal MTPaMbICIIOBACII].

JIsaTyubls BagapoAHBIS 3yYdHHI HEeMeTanay sjeMeHtay A-rpymn (cacray,
Gb1319HBIS YIacIiBaciii).

["anarensl. ['anareHs! Sk XIMIYHBIS 3JIEMEHTHI 1 MPOCTHIA PIUYBIBBI. D1314HBISA
ymaciiBaciii MPOCTBIX pd34biBay. HallBaXHEHIIBIS TPBIPOJIHBISL 3JITYUYdHHI
rajarcHay.

XiMI4HBIA yJacliBacll rajareHay: y3aemaja3essHHe 3 MeTajlaMi, Baiapojaam,
pacTBopamMi CoOJIEll TajlareHaBaJapoOJHBIX KICJIOT; XJIapaBaHHE apraHIuyHbIX
3MyUYSHHSY (Ha MPBIKIIAA3€ HAChIYaHBIX 1 HEHACKIYAHBIX BYTJIEBaAapOaay).

XJopaBajiapojHas Kicjiata: aTpbIMaHHE 1 XIMIUHBIA YJIacIliBacili (3esiHHE Ha
1HIBIKATAPBI, Y3a€Ma3EeIHHE 3 METallaMi; aCHOYHBIMI 1 aM(aTapHBIMI aKcijiami;
riipakcizami MeTajay; coJsimi).

["amarenaBagapoaHbIsA KICTOTHI 1 1X COJi. SIKacHBIS PIaKibll HAa XJapbii-,
Opamifa- 1 €AbI1-10HBI.

Onementsl VIA-rpynsl: kiciapona 1 cepa. Kicimapoa 1 cepa K XIMiYHbIA
AJIEMEHTHI 1 MPOCThIS P3UbIBBL. [IpOCTHIS p3UBIBBI KICHApOAY 1 CEPBI, AJIATPOIMisl.
[IpbIpoAHbIA 31IyY3HHI KiCJIapOAY 1 CEPHI.

®Di319HBIA YIIacmiBaciii Kicaaposy.

XiMIYHBIA ymaciiBacii Kiclaapoay: akiCI€HHE MPOCTBIX 1 CKIaJaHbIX
paubiBay (Metanay, Hemeranay, akcimy Byrmpoxy(Il), cymbpdimay >kamesa i
IBIHKY, apTaHIYHbIX 3IYyYIHHSY). ATpbIMaHHE Kiclapoay ¥V mabapatopsii i
IPaMbICIOBACLII.

®i31uHbls ynacuiBacui cepbl. CacTtay 1 OyJoBa MaJIeKyJibl cepbl. XIMIUHbISA
ynaciiBaciil: y3aeMaJi3esiHHE 3 KiciapoJiaM, BajapojiaM, MeTajaami.

BanapoiHbis 3)1y4sHHI KiCJIapOy 1 CEPHI.

Bana. bymoBa wmanexkynbl. AcaOmiBaciii (i3i9HBIX yJaciiBacIe, sKis
aOyMOYJIeHBI BaJIapOTHBIMI CYBSI3SMI.

XiMIYHBIA YIacIiBacIll BaAbl: y3aeMaJ3esiHHE 3 aKTBIYHBIMI MeTaiami,
KICJIOTHBIMI 1 aCHOYHBIMI aKCiJami.

CepaBagapona: OymoBa MalieKysbl, (i314HBIS YiaciiBacili, YIUIBIY Ha
apraHi3M JaJiaBeka.

KicnapoaHbis 351y4sHHI CEpBHI.

Axkcig cepri(I1V): di3iunbig ynacuiBacii. XiMIYHBIS YIaciliBacii: aKiCJIeHHe
na akcimy cepsl(VI); y3aeman3esHHe 3 BaJou 3 yTBapIHHEM CSPHICTAl KiCIaThI,



y3aeMajJ3esiHHEe 3 pacTBopami Im4ojladyay 3 yTBapsHHEM cyibditay 1
rigpacynbditay. [Ipeimsaenne akciay cepsi(1V).

Axkcig  cepei(VI):  ¢i3iunbig  ynacmiBacii.  XiMIYHBIS — YIaciiiBaciii:
y3aeMaJi3esTHHE 3 BaJ0M 3 YTBapIHHEM CEpHal KiCIaThl.

CepHas Kicliata siIk MOIIHAsl IByXacHOYHas KiciaTta. XiMIUHbIS YIaciiBacli
paz0OayneHail cepHail KiciaThl: J3€SIHHE Ha I1HABIKATAphI; y3aeMaJ3€sHHE 3
MeTajami, aCHOYHBIMI 1 aM(aT3pHbIMI akclaaMi, TJIpakciiaml MeTanay, CoJsiMl.
AKICIIANIbHBIS  VJIacIliBacill KaHIHTpaBaHal CEepHail KICJIaThl Ha TPBIKIIAI3E
y3aemanazessHHg 3 Meaa3o 1 nbiHKaM. Cynbdarel: (i319HBIA 1 XIMIYHBISA
ynaciiBaciii.

XiIMIYHBIS PIaKIbll, SKiA JsSDKallb Y acHOBE IpaMbIciioBara aTpbIMaHHS
CepHai KiciaThl.

[IpeiMsiHEHHE cepHail Kiciathl 1 cyibdaray (rmayoepaBa coib, cyibdar
MarHiro, MeJIHbI KymapBac).

OnemenTsl VA-rpymnbl: a3otr 1 ¢ochap. Azor 1 dochap sk XiMiUHbBIA
JMIEMEHTBHI 1 TPOCThIA PIUbIBbl. Di31YHBIA YIacIiBacii MPOCTHIX PIYBIBAY.
Amnatpomis ¢pocdapy (0ensl 1 ublpBOHBI hocdap). XiMIUHBISA YIacuiBaciil a3oTy 1
docdapy: y3zaeman3essHHE 3 aKTBIYHbIMI MeTanami (yTBap HHE HITphLAAY 1
dachinay); yzaemanazesHHe 3 kicnapojam (yrBapausae akciny azoty(ll), akcimay
dbochapy(Ill) 1 (V)); y3aeMaizesiHHE a30Ty 3 BajapoJiaM.

Awmisik. @i31yHblsg ynaciiBacii. XiMIUHbIA YIaciiBaciii: y3aeMmaa3esiHHE 3
Kiciapoaam (TapaHHE), BaJol, KicaoTami. XiMIdHasl pIaKIbls, SKasl JSKBILb Y
aCHOBE MpaMbIcioBara aTpsiManfs amisiky. Coii aMoH10. SIkacHast pIaxibis Ha
10HBI aMOHI110. [IppIMSHEHHE aMisiKy 1 COJIEH aMOHIroO.

A3oTHas kicimara. XIMIYHBIA VJacIliBacill a30THAM KIC/IATHI: J3ESHHE Ha
IHIBIKATAPBI, y3aeMaJ3esHHE 3 aCHOYHBIMI 1 amdardpHbIMI  akcigami,
rigpakcizami meranay, cojisiMi. AKICISUTBHBIS YIaciliBacill KaHIPHTpaBaHail i
pasz0ayneHail a30THaAN KiCaaThl IPbI Y3aeMaJ3esiHHI 3 MEJIJI31O.

HitpaTsl: T3pMiuHae packiajgaHHe.

XIMIUHBIA PIaKUbIl, SKIS JSKalb Yy acCHOBE IpambIciioBara arpbIMaHHs
a30THAM KICIATHI.

[IppIMssHEHHE a30THAM KiC/IaThI 1 HITpaTay.

Axciger dpocdhapy(I1l) 1 (V), ix yTrBapsHHe ¥ BBIHIKY akicieHHs (ocdapy.
VY3aemanzesaue akciay ¢ochapy(V) 3 Bagoi 3 yrBapaHHeM (ochapHaii KiciaTsl,
3 aCHOYHBIMI aKcijami, Irqojiayami.

docdapHas kiciata: acabiBacill JIEKTPaTITEIYHAN JbICAIIBISIIBI. XIMIUHbBIS
ynaciiBaciil: 13esHHE Ha 1HJAbIKATaphl, y3aeMaJ3essHHE 3 MeTajgaMi, aCHOYHBIMI
akciziami, acHoBami, coiyiami, amisikam. Coni ¢ocdapHaii kiciatsl: ¢acdarsl,
rigpa- i geirigpadacdarsl.



[Ipeimsanenne docdapHait kiciaaTel 1 dpacdaray.

HaiiBaxHeHIpis MIHEpaJIbHBIS YTHACHHI: a30THBISA, (hochapHBIs, KaTIHHBIA,
KOMILJIEKCHBIA.

OnemenThl [VA-rpynsl: Byrispon 1 KpamHIA. Byrmsipox 1 kpaMmHIiN SK
XIMIYHBIS 3JIEMEHTHI 1 MPOCThISI pP3ubIBbl. Di31YHBIA yiaciiBacli MPOCTHIX
paubiBay. Aunarpomis Byrispony (anmas, rpadit, ¢ynepsHbl). XIMIYHbIA
yiaciiBaciil Kp3MHIIO 1 BYIJISIpOJlY: y3aeMa3esiHHE 3 KiCJIapoJiaM 1 MeTaiami.

[IpeIMsHEHHE BYTJISIPOAY 1 KPIMHIIO.

Axkcin  Byrimpony(Il):  &i3iunbia  ymacmiBacmi.  TakcidyHacIbh — akciay
Byrsipoay(Il). XiMiuHbia ViaciiBaciii: y3aeMaa3esHHE 3 KiclapojaaM, akcigami
MeTanay.

Axkcig Byrispoay(IV): ¢iziunbin ynacmiBacui. XiIMIYHBIS YiIacliBacli:
y3aeMajJ3esiHHEe 3 BaJIOM, AaCHOYHBIMI akcijgami, mr4oyiiayami (yTBapd HHE
KapOaHatay 1 rijgpakapoaHaray).

AKC1bI BYTJISIpOTY SIK 3a0py/IKBaJIbHIKI aTMacgepHara naBeTpa.

ByranpHass kicmata Ak HAycToiutiBae  3myudsHHe. KapOanater i
rigpakapOaHatel. Y3aeManepaTBapIHHI kapbaHaTay 1 rigpakapoanaray.

XiMIYHBIA VJaciiBacilii cojied ByrajbHail KiclaThl: y3aeMaja3esiHHE 3
KiCJIOTaM1, TOPMIYHAE pacKiaJaHHe.

SkacHast prakiibls Ha KapOaHaT-10H.

[IpeiMsiHEHHE coJiel ByrajibHal KiCJIaThl.

Axcin kpamHiio(IV): HemanexkynsipHas OynoBa, (i3iyHBIS YiacIiiiBaciil.
XiMIYHBIS VJacIiBacIi: y3aeMaJ3esHHE ca mJoiadami (y pacTBoOpax 1 MpbI
CIUTayJIEHH1), aCHOYHBIMI aKkcifami (3 yTBapIHHEM ClIiKaTay).

KpsMHieBas kicnmaTta: aTpbIMaHHE A3€STHHEM MOIIHBIX KICJIOT Ha PacTBOPHI
cuTiKartay; J3riapaTaiibls Ipbl HarpaBaHHI.

[IppiMsiHEeHHE clmikatay 1 KapOaHaTay y BbITBOpYacll OyaayHIubIX
MaTIpbisiay (LPMEHT, OETOH, IIKIIO).

JIamaHcTpalisli

13. Y30pbI pO3HBIX HEMETAIIAY.

14. ATpeiMaHHE Bafapoy y3aeMaa3esHHEM IBIHKY 3 CaJsTHal KiCJIaTou.

15. IIpbIpoaHbIs 31y4dHHI TajlareHay.

16. SIxacHBIS p3aKIbll Ha XJaPbIa-, OpaMij-, EIbI1-10HBI.

17. Y3opsl cynbdaray.

18. Y30psl HiTpaTay.

19. Y30pbl MiHEpAJIbHBIX YTHACHHSAY.

20. Mampimi KpbIIUTATIYHBIX CTPYKTYp TpadiTy 1 anmasy.

21. Prakiipisg y3aeMai3esiHHs KapOaHaray 3 KicjioTami.

22. Y3aemaneparBapdHHI TipakapOaHaTy KaJbIbIO 1 KapOaHATy KaJIbIIBIIO.



JlabGapaTopHBbIst 1OCHEbI

4. Beinmpa®aBanHe 1HJBIKaTapaM pacTBOpay BaJapPOJHBIX 3IyUIHHSY
HEMETAay.

5. lacnenaBaHHe XIMIYHBIX yJacliBacllieil pazdayieHara pacTBOpy cepHai
KIiCJIaTBhl.

6. BoiayneHHe 10Hay aMOHII0 ¥ pacTBOPBI.

[IpakTbIYHBIS pabOTHI

3. PammnHe sKciephIMEHTAIBHBIX 33/1a4 1a TaMe «Hemerans» (1 ragzina).

ACHOVYHBIS [TATPABABAHHI
JIA BBIHIKAY BYUSBHAU J3EMHACLII BYUHSTY

ByuH1 naBiHHBI:

XKBILIYIISAIb HACTYITHBIS B1/IbI J3€HHACIII:

Ha3bIBaIlb:

XIMIYHBIS 3JI€MEHTBI METaNIbI 1 HEMETAbI;

G131YHBIS 1 XIMIYHBIS YJIAcIiBaclll BBIBYYaHBIX HeMeTanay, KiCIOTHBIX
aKcizay, KicJoT, cone, aMigKy; akacHbIs prakisli Ha ioH6I NH4', CI7, Br, I, SO4*
, CO3%"; GymayHiubla MaT3PhISIIEL,

BbI3HAYAllb:

BBIBYYaHBISI HEapraHIYHbBIA 3JIYYdHHI (dKCIEphIMEHTaIbHA Ta SKACHBIX
PRAKIIBISX );

CKJIaJaIlb:

YpPayYHEHHI PIaKIbIi, SKis XapaKTapbl3yIOIlb XIMIUHBIS YiaciiiBaciii
BBIBYYaHBIX PIUbIBAY 1 CrIOCaObl 1X aTphIMaHHS;

XapaKTapbi3aBallb:

G131YHBIS 1 XIMIYHBISA YNIacIiBacill HeMeTalay 1 iX 3JIyuYdHHAY; TaliHbI
MpaKThIYHATa BBIKAPBICTAHHS HEMETAIAY 1 1X 37yYdHHSY;

MIPaBO/I3111b:

XIMIYHBI 3KCIIEPHIMEHT;

KaphICTaIa:

BYY20HBIM JTataMO’KHIKaM; Ta0JriIail pacTBapaibHacCIll KiCJIOT, aCHOY, COJIeH
y Bamse; TaOmimai  «lleppiaaplyHas  cicTAMa  XIMIYHBIX — 3JIEMEHTaY
J.I.MenmzsineeBa»; mpaBirami OSCIIEYHBIX TABOA31H TPl aOBIXOJKaHHI 3
pAYBIBaMi, XIMIYHBIM MTOCYAaM, JabapaTopHbIM a0CTaISIBAHHEM 1 HArpaBaJIbHBIMI
npsIoopami.

Toma 7. Metansi (11 raazin)
[ManaxxoHHe MeTanay y MepbIsAbIYHANA CICTAME XIMIYHBIX 3JIEMEHTAY.
Aca0miBaciii 3JIeKTpOHHAK OyIOBBI aTaMay MeTanay.



Pacnaycromxanacip MeTanay y 31sMHOU Kaphbl.

®Di319HBIA YIaciiBacii Merajay.

ArynbpHBIS XIMIYHBIS VIacIliBacIll MeTajay: y3aeMaj3essHHEe 3 HeMeTallaMml,
BaJIOM, KiCJI0TaM1, BOJIHBIMI pacTBOpami cosieil. Pas akThIYHACII MeTaiay.

ArynbHBISL criocaldbl aTpbIMaHHS MeTanay (agHayieHHE BYIJISPOJaM,
akcinam Byrisipony(1l), Bamapomam, Meranami).

CnnaBbl MeTajay: 4bIl'yH, CTajlb, OpOH3a, JaTyHb, J3I0PAITIOMIHIN.

DNeKTpoIIi3 paciuiaBay coje.

bynoBa 3HemHIX AMeKTPOHHBIX abanoHak atamay metanay IA, I1A 1 IIIA-
TPYI, CTYIICH1 aKiCJeHHSA Yy 3ayudHHAX. Di314HBIA 1 XIMIUHBIA VJjacliiBaclii
MPOCTBIX PIYBIBAY.

XapakTapbICThIKA 3JIyYDHHSY ITYOJIAYHBIX, IIIY0JIa4YHA-35IMEJIbHBIX MeTalIay,
MarHir0 1 ajgloMiHIIO: cacTay, (i314HbIA 1 XIMIYHBIS YaciiBacii akcigay,
riipakcigay, conei.

’Kopcrkacup Baabl, criocaObl MaMsHIIIHHS )KOPCTKACI1 Babl.

HaiiBasxHeHIIbIs TPBIPOAHBISA 3yUY9HHI TYOJAYHBIX, ITY0JIa4YHA3IMETbHbIX
MeTajay, MarHiro 1 aJrOMIHIFO.

bisutariuynas posis 1 IpeIMSTHEHHE HAWBAXKHEUINIBIX 3TYUYIHHSY IIY0JIAYHBIX,
[IY0JIa4HA3sIMENbHBIX METaNay, MarHito 1 allfOMIHIIO.

Kanesa. 3naxomkanHe ¥ npblpoa3e, OlsiariyHas poJsi.

®i31uHbIA 1 XIMIYHBIA YnacuiBacul kane3a. HailBakHeWIIbIsS 3Ty4YsHHI
»Kajesa: akCiabl, T1IpaKciIbl, COJI.

SAxacuplis prakipil Ha 10HbI xane3a(ll) 1 xameza(11l).

Kaposis xanesa, MeTaapl aXOBBI ] Kapo3ii.

[IpeiMsiHEHHE MeTamay 1 criaBay.

JlamaHcTparlsi

23. Kanexkipist y30pay Metanay i cruiaBay.

24. Y3aeMa3essHHE MeTajay 3 BaJiou, KiclapoaaMm.

25. Kaposis xanesa.

26. AtpbiMaHHe 1 akiciaeHHe riapakcinay xane3a(ll).

JlaGapaTtopHbIs JOCHEABI

7. Y3aemaa3esHHE MeTallay 3 pacTBOpaMi KiCoT.

8. BoisiynieHHe 10HAY KAJIBIIBIIO ¥ pACTBOPBHI.

9. AMbaT3pHBIA YaaciBaclii riipakcigay aTroMiHIO 1 IIHKY.

[TpakTBI9HBIS paOOTHI

4. PamHHe SKCNIephIMEHTANIbHBIX 3a/1a4 ma TaMe "Metansl" (1 raazina).

ACI\-}IOVHBI}I ITATPABABAHHI 5
JHA BbIHIKAY BYUYSBHAU JIBEMHACLI BYUHAY



ByuHi maBiHHBI:

JaBallb a3HAuYdHHI TAHSAIIAM: pajJl aKThIYHACIll MeTajiay; Kaposis;
AIEKTPOITI3;

XKBILIYISAIb HACTYITHBIS B1/IbI I3€HACIII:

Ha3bIBAIlb:

G1314HBIA 1 XIMIYHBIA VYacliBacll BBIByYaHbIX MeETanay; AaCHOYHBIX 1
am(daTiIpHBIX akcigay; acHoy; amdaTdpHBIX TiIpakcifay; cojiel; sSKaCHbIA
poakubl Ha KateiéHsl Ca’’, Ba?', Fe?', Fe'";

aJpO3HIBAIlb:

ionsl Fe’" i Fe*" (skcneppIMenTAIBHA);

BbI3HAYallb:

BBIBYYaHBISI HEapraHIYHBIA 3JIYYdHHI (dKCIIEphIMEHTaIbHA Ta SKACHBIX
PRAKIIBISX);

CKJIaJanb:

YpPaYHEHH]1 P3aKUbIi, SKIisI XapaKTapbl3yIOIb XIMIUHBISA YiaciiBacii
BBIBYYaHBIX PAUbIBAY 1 CriocaObl 1X aTpbIMaHHS;

XapaKTapbi3aBallb:

G131yHBIS 1 XIMIYHBIS VaciiBacli MeTajay 1 1X 3JIy4dHHSY; CIocadbl
aTpbIMaHHS MeTanay; TaliHbl TMPAKThIUHAra BBIKAPHICTAHHA BBIBYUYaHBIX
paYbIBaAY;

TIYyMAaYbIIlb:

NPBIYBIHBI Kapo3il Kajie3a 1 MardbIMactii sie mamnsip3/1>KaHHs;

MPaBO/I3111b:

XIMIYHBI KCIIEPHIMEHT;

KaphICTaIla:

BY4Y20HBIM JTaiaMO’KHIKaM; Ta0JiIail pacTBapaibHaCIll KiCJIOT, aCHOY, COJIeH
y Bamze; Tabmina  «llepwisiapluHas  CiCTAMA  XIMIYHBIX — DJIEMEHTay
J.I.MenazseeBa»; mpaBuiami OsICIEUHBIX MABOJA3IH TIPbl a0OBIXOJKaHHI 3
paubIBaMi, XIMIYHBIM [IOCYAaM, 1a0apaTOpHbIM a0CTaJISIBAHHEM 1 HArpaBaJbHBIMI
npsiOopami.

Tama 8. XiMIUHBIS PIYBIBBI ¥ XKBIIII 1 [3eHHACIT YayiaBeka (3 raa3iHbI)

XiIMIYHBIS PAYBIBBI ¥ TAYCSIA3EHHBIM JKBIIIII1 YalaBEKa.

XimiuHas mpambiciioBaciis Paciy6miki bemapyceh.

AXoBa HaBakoJbHara acsApojj3s ajJ IIKOJHAara Y3A3esHHS XIMIYHBIX
poYBIBaY.

DKcKypcist

OKkckypciss  (BipTyajbHas  JKCKypcis)  Ha  IpambicioBae  abo
cesbcKaracrmajapyae nmpaanpbieMcTBa (3 yJikaM acabiiBaciei pari€éHa).



ACHOVYHBIS ITATPABABAHHI
JIA BBIHIKAY BYUSBHAU J3EMHACLII BYUHSTY

ByuH1 naBiHHBI:

XKBILIYISAIb HACTYITHBIS B1/IbI I3€HACIII:

Ha3bIBallb:

OpaanpbleMCTBBl  XIMIYHAW mpambicioBacul  bemapyci;  skanarigyHbis
padJIeMBl, SIKiS 3BSI3aHBI 3 XIMISH;

IPBIMSHSIB:

BBIBYUaHbBIS TAaHANI 1 3aKOHBI TIPhl XapaKTapBICTHIIBI CacTaBy 1
ynaciiBacield paubiBay, XIMIYHBIX PIaKIIbIA, criocabay aTpbhIMaHHS PAIYbIBAY,
palIdHHI pa3IiKOBbIX 3a]a4; IPaBUIbl OSCIEUYHBIX TABOA31H NPbl A0BIXOIKAHHI 3
p3ubIBaMi, XIMIYHBIM [IOCYAaM, 1a0apaTOpHbIM a0CTAISIBAHHEM 1 HArpaBaJIbHBIMI
npbIOopami.



