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BYUYDBHA/S ITIPAT'PAMA 11A BYUYSBHBIM ITPAJIMEILE
«XIMIS»

JJIA X - X1 KJIACAY YCTAHOY AYKAILBII, AKIA
POAJII3YIOIb AI[YKAHI;IfIHI)IH IIPATPAMBI ATYJIbHAHN
CHPBI[HﬂfI AJYKALBII
3 BEJIAPYCKAM MOBAY HABYUAHHSI I BBIXABAHHS

(MIABBIILIAHBI Y3POBEHD)

I'JIABA 1
AT'YJIBHBIA ITAJTAKOHHI

1. lanzenas ByusOHas mparpama na By430HbIM mpaaMerte « Ximisny (maneit
— Byud0Has parpama) mpbI3HadaHa JJisl BEIBYYIHHS Ha MaBBIIIAHBIM y3pPOYHI
ByusOHara npanMera «Ximis» ¥ X — XI knacax ycraHoy amykaipli, sKis
pRaNi3yIolb alyKalbIMHbISA TparpaMbl aryjibHai CAp3HAN ayKallbll.

2. Jlan3enas ByusOHas mparpama pasiivyana Ha 140 rang3in (4 raa3iHel Ha
Thim3eHb) y X kiace 1 136 ramsin (4 rams3inel Ha ThiA3eHb) y XI Kiace.
Pa3epBoBsr uac — 4 ramzinb ¥ X 1 X1 kimacax.

3. MbaThI BRIBYUSHHS ByudOHara npaamera «Ximis» ¥ X — XI kimacax:

¢dapmipaBaHHE CICTAMBI XIMIYHBIX Beay 1 BOMBITY 1X MPBIMSHEHHS, sIKasl
3a0scrneuyBae pasyMEHHE IMpbIpOJa3HAyyYaHABYKOBall  KapIlliHbl  CBETY,
aKTBIYHYIO aJanTalblio ¥ COLbIyMe 1 OsiCIEYHBIs] MTaBOA31HbI, TATOYHACHH Ja
npaisary ajaykaibli Ha HACTYMHBIX Y3pOYHSIX 1 CTymeHsx mnpadeciiiHai
aJyKalibli;

dapmipaBaHHE calblsUIbHA 3HAYHBIX KAIITOYHACHBIX APBICHTAIIBIHN, SKis
VKIIIO4Uawmllh  aryjJbHaKyJbTypHae 1 acobacHae  pas3BilUIE  BYYHSY,
yCBeIaMJICHHE KaIlITOYHACIII aTpbIMaHakl XIMIYHAW aayKalpll, MHadyIl
agKa3HacIl 1 WaTPBIATHI3MY, CalbIIbHYIO MaOimbHACIh 1 370JbHACIH
a/IanTaBaIla ¥ pO3HbIX KBIIIEBBIX CITyallbIsX.

4. 3amaubl ByusOHara npaamera «Ximis» ¥ X — XI knacax:



dapMipaBaHHE CICTOIMHBIX XIMIUHBIX Bejay, sKisg CTBaparollb aCHOBY JJIsI
OecrmiepallblHHAaM ayKalpll 1 caMaajayKallbll Ha YCIX 3Tamax HaBy4YaHHS 1
Oynyuaii npadeciiiHail n13elHacIl;

dbapMipaBaHHe 1 pa3BIlIIE KIOUYABbIX, aryJIbHANPAIMETHBIX 1 MPaJMETHA-
CHEUBIUIBHBIX KAMIETIHIIBINA 3 YIIKaM crenblPiki XiMii K GyHAaMEHTaIbHal
MpBIPOJIa3HAY YAl HaByKI

dapMipaBanHe 1 pas3Bilé Y  BY4YHSAY  calblsIbHA  3HAYHBIX
aryJIbHaKyJbTYPHBIX 1 acOOacCHBIX KaIlITOYHACHBIX apbICHTAIbIA, SKIS
paayrJieKBAIOIb pallblsiHalbHae 1 OsiclieuHae BBIKAPHICTAHHE PIYbIBAY Y
naycs13€HHBIM KbITIIII;

(hapmipaBaHHE NMALIBIPAHBIX CICTAMHBIX XIMIYHBIX BEJay, K1 CTBAPAIOLb
acHOBY JUIsl OecriepanblHHAN TPbIpOAa3HayYaHaByKOBal ajyKalpll 1 Oyxydai
npadeciiiHail [3eiHacI, 3Bsi3aHai 3 XiMisi;

NpbIMSIHEHHE aTphIMAHBIX BeIay 3 MATal ajykallbll 1 camaaayKallbl,
HaOBIIE JOCBeAy OsicieyHara BBIKAPBICTAHHS PIYBbIBAY 1 Mardphisiay y
naycsaa3éHHan 13eiHactii, 3a0ecrsiudHHe KyJbTYPhI 3/1apoBara jgaay KIS,

5. Pakamenyembist opMbI 1 METa bl HABYYAHHS 1 BBIXaBAHHS:

THAPITHIYHBISL 3aHATKI: TyTapKi 3 BBIKAPBICTAHHEM UIIOCTpAallbliHA-
I3MaHCTpalbliiHara MaTAPbIUTYy 1 IHTIPHET-pICcypcay; MpadieMHbIsl JEKIIbIl,
IBICKYCIL;

MPAKTHIYHBISL 3aHATKI: MPAKTHIYHbIA PaOOThI, Ja0apaTOPHBIS JTOCIEbI,
JDMAHCTpAIIbIi;

camacToitHas paboTa ByUHSY: pallldHHE Pa3IiKOBbIX 1 MPAaKThIYHBIX 33]1a4,
BbIKAHAHHE JaCJEAYbIX TMpAeKTay, HaIliCaHHE ClpaBa3fad, MaJphIXTOYKa
nakiazgay Ha KaH(EpIHIIBIIO 1 IHIIBIS (YOPMBI I3EHACIII.

[TaBbIdHHIO 3(EKThIYHACI MpaldCy HaBy4yaHHs Oyl3e cala3eiHivaib
BBIKAPBHICTAHHE MYJBTBHIMEABIHHAN TOXHIKI 1 JJIEKTPOHHBIX  CpPOIKaAY
HaBy4YaHHS.

6. UakaHblsl BBIHIKI BEIBYYIHHS 3MECTY ByudOHara mpaamera «XiMmish» ma
3aBsipuHHI HaBy4aHHs ¥ X - X1 knmacax:

6.1. mpaaMeTHBIS:

chapmipaBaHaclb yAyJIeHHSY a0 ab'eKThIYHACI]l HAaBYKOBBIX Beaay Ipa
HaBaKOJIbHBI CBET; XiMil SIK aJHOM 3 HABaKHEHUIIIBIX IPBIPOIa3HAYYBIX HABYK
1 sie poml nans pa3Billlli HaByKOBara CBETANoOIJsAy, HaBYKi, TOXHIKI 1
TIXHAJIOTIH;

HAOBIIIIE BOMBITY TIPHIMSHEHHS HABYKOBBIX MeETalay Ma3HAHHS:
Ha3zipaHHE XIMIYHBIX 3'Ay; MpaBsA3€HHE XIMIYHBIX JOCHIEnay 1 TPOCTHIX
HKCIIEPhIMEHTAJIBHBIX AaciieaBaHHsY;

yMEHHE aHajli3aBallb aTphIMaHbIS BBIHIKI 1 pa0illb BHIBAJIBI;

chapMmipaBaHaclb ySIyJeHHSY a0 palbITHAIBHBIM  BBIKAPHICTAHHI
NPBIPOJHBIX pACypcay, mpadieMe 3a0py/HKBaHHS HaBaKoOJIbHAra acsapouass ¥
CYB$131 3 BBIKAPBICTAHHEM XIMIYHBIX TIXHAJOTIH;



chapmipaBaHacilb YMEHHSY IparHa3aBallb, aHali3aBallb 1 aldHbBAIlb
HACTYIICTBBI OBITABOM 1 BEITBOpYAl A3€MHACIII, 3BsA3aHAN 3 XIMIsIi;

6.2. MeTanpaaMeTHBIS:

3aCBacHHE PO3HBIX (QopM ByusOHaW J3edHacii  (MpaBsi3eHHE
AKCHEPHIMEHTY 1 BhIKAHAHHE JlacleIUbIX 3aJlaHHsY; padoTa ¥ mapsl 1 rpyre;
BAJI3EHHE JBICKYCIl; apryMeHTalblsl CBa€il ma3iupll; IHIIbISA (OPMBI);

pa3BilIE YHIBEpCAIbHBIX BYYIOHBIX J3ESIHHAY 1 MIKIPAIMETHBIX
MAHALAY;

KipaBaHHE CBaéli Mma3HaBajIbHal J3EHHACIIIO;

pa3BilUE YMEHHSY Mpanasallb 3 1H()apMalblsaid, BbUTyYalp y €1 raoyHae;
KpBITBIYHA allPHbBAalb I1H(pApMalpllo, aTPbIMAHYIO 3 PO3HBIX KpbIHIII,
MpaBUIbHA IHTAPIPATABallb 1 BBIKAPBICTOYBAllb f€; aJPO3HIBallb 1CTOTHBIA
OpbIMETHl 3'sy aJl HEICTOTHBIX; Oaublllb HEKaJlbKi BapbIsTHTAy palldHHS
npabyieMbl 1 BhIOIpallh HaOOIBI alThIMAIbHBI, IHTATPaBallb BEbI 3 PO3HBIX
IIPaJMETHBIX TaJliH JJIs1 BBIPAIIIHHSA MPAKTHIYHBIX 33/1a4;

6.3. acobacHbIs:

NepaKkaHaHacllb y MarybIMacIfix HaByKOBara TIIa3HAHHA 3aKOHAy
TIPBIPOJIBI;

3alliKkayieHacp y HaByKOBBIX BeJax a0 yJiaJKaBaHHI Mipy 1 TpaMa/JiCTBa;

yCBEJaMJIEHHE TyMaHICTbIYHAM CyTHAcCLl 1 MapajbHail KallTOYHAacIll
HAaBYKOBBIX Be€Jay; 3HAayHACLl OEpaXkJIiBbIX aJHOCIH Jla HaBaKoJbHAara
acspola3si 1 MPBIPOJAKAPBICTAHHS; HEa0XOIHACIl pa3yMHara MpPBIMSHEHHS
JACSTHEHHSY HaBYKI 1 TIXHAJIOT1H y 1HABaIIBIMHBIM Pa3Billlli TPaMaJiCTBa;

pa3yMeHHE 3HA4YHACI[l BaJloOAaHHA JaKiIajHal iHdapMarpissii  ab
nepajaBbIX JACATHEHHAX 1 aIKPBIIIIX CyCBETHAH 1 ailubIHHAN HABYKI;

naBara Ja J3esday HaByKl 1 TAXHIKI, OayaHHE HaBYKl SK 3JIEMEHTa
aryJibHadajlaBeyai KyJbTYpBbl;

raTOyHaclb /1a NPaLsTy BbIBYUIHHS X1Mil Ha HACTYTHBIX Tanax aayKalbli
1y npadeciitnait A3erHacIIi.

7. llaBbimansl y3poBeHb BBIBYUSHHsI ximii Ha Il cTymeni arynpHaii
CSAPAIHSN aayKalbll apbleHTaBaHbl Ha HAOBIIIIE BYYHSIMI CICTAIMHBIX XIMIYHBIX
Beay 1 YMEHHsSY; 3a0ecrhsudHHE pasBillsl CpojaKami BydsOHara mnpaaMmera
npaJIMETHBIX, METANPAIMETHBIX 1 aCO0ACHBIX KAMIETIHI[bIM, HEAOXOAHBIX IJIs1
npalsary XiMmiuHail agykanell, acobacHara camapasBilis 1 mnpadeciiiHara
caMaBbI3HAYIHHS.

[TaBbllIaHbl ¥3pOBEHb BBIBYUSHHS XiMil YKiodyae ¥ cs0e Oa3aBbl
V3poBeHb. Ha maBbIlIaHBIM Y3pOYH1 aXBIIIAYIsSeHa OOJbIl TIbIOOKas
MagpBHIXTOYKa BYYHSY 3a KOINT TAIIBIPIHHS TIAPATHIUHANW 1HTIPIPITAIBI
XIMIYHBIX 3'sy, TepalliKy OKCHEPBIMCHTAIBHBIX 1 PAa3IiKOBBIX 3ajad,
YBS3€HHA YCKJIaHEHBIX 3a/1a4.

CrpykTypa ByusOHall mparpaMbl Ipaayriie/’)kBae BbIByUYdSHHE apraHiyHai
ximil ¥ X kiace. BeiByusHHe ByusOHara MaT3phlsuly MadblHACLla 3 TAIMBbI



«YBOJ31HBI § apraHIvyHYIO XIMiIO», pasiiiuaHail Ha (hapmipaBaHHE HEaOXOTHBIX
KaMIIETHIIbIA, HaKipaBaHBIX Ha pa3yMEHHE aCHOY TI0PhIl OyJOBBI PIUbIBA.
Haneimbl pa3risg ByusOHara MaTipbisily TpyHTyella Ha 3BecTKax ad
AJIIEKTPOHHAN OyJl0BE araMay 1 3JIEKTPOHHAW MPBIPOA3€ XIMIYHAN CyBs3l ¥
MaJIeKyJiaX apraHiuHbIX 371y4sHHsY. Pasrisipatoia OymoBa 1 yiaciiiBaciil
apraHiuyHbIX pAYbIBAY AaCHOYHbBIX Kiacay. IIpamanaBanas mnacisnoyHacb
By4s0HBIX TAOM Yy BYyuYdOHaAll mparpame Ja3Bajisiec PACKPHILb PBIHIIBII
YCKJIaJIHEHHS OyZI0BBI 1 T€HEThIYHAra pas3BilIlsd aJi ByrieBajapo/ay 1a 00kl
CKJIQJIaHBIX apTaHIYHBIX 3ITyUYIHHSY.

V¥ XI kiace BpIByuaenla aryjibHas 1 HeapraniuHas ximist. Kypc arynsHai
XiMIl YKJIHOYa€ aCHOYHBIS MaHALII 1 3aKOHBI XiMil; TEpPbIIbIYHbI 3aKOH;
THOPBIIO XIMIYHAW CYBsI31; 3aKaHaAMEpHACILl MpalsKaHHs XIMIYHBIX PIaKIIbIi;
XIMIIO pacTBOpay. 3aBsiplaciiia Kypc BbBIByYIHHEM XIMil 3JIEMEHTay 1 poJil
XIMIYHBIX PAYBIBAY Y JKBIIIIII 1 J3€MHACI] YaJlaBeKa.

[Ipbl BBIBYUSHHI Kypca By4YHI 3HaEéMSIILA 3 3aJ€KHACILIO YiaciiBacuein
poubiBay ax 11X OyIOBbI, NPBIMSHEHHEM XIMIYHBIX 3JIYUIHHSAY 1 1X
HepaTBApIHHAY Y PO3HBIX c(pepax >KbIIISA3EHHACI YalaBeKa.

VY ByusOHail nmparpame npaacTtayieHbl By430HbIs TAMBI 1 MPBIKIAAHbI Yac
Ha 1X BBIBYUYSHHE.

3MmecT ByuydsOHara mnpaamera «XiMis» apbleHTaBaHbl HAa aBaJIOJAHHE
BYYHSIMI KaMIIETIHIIbISIMI, HEAOXOJHBIMI JIJIs pallbisiHAIbHAN J3eiHacii ¥
CBElLIC PAUBIBAY 1 XIMIYHBIX MEpaTBAPIHHAY HA aCHOBE Beaay ab ymaciiiBacisix
HAaWBaKHEWIIIBIX PAYBIBAY, SIKisl aKpy’Kalwllb YajaBeka Yy Naycsa3€HHBIM
KBILLI, TPBIPOJ3€E, MPAaMbICIIOBACIl. 3aCBACHHE 3MECTy ByuydOHara mpaamera
«Ximis» mpaayriemkBae papmipaBaHHe Y BYUHSY pazyMEHHs PoOJi XiMil ¥
BBIPAILIPHHI ~ HAWOOJIbII  aKTyaldbHBIX mpabieM, sKis cCTasib Mepaj
yanaBeurBaM y XXI craroasi.

JJist KOo’kHa TAOMBI ¥ Aai3eHail Byy30Hail mparpaMe BbI3HAUYaHbl BITAHHI,
AKisS HaJIe)Kallb BBIBYYSHHIO, THIMBI Pa3IKOBBIX 3a7ad, YKa3aHbl Mepaiiki
IPMAHCTpPAIlbId, TAMBI J1TA0ApaTOPHBIX JOCieNay 1 MPaKTBIUHBIX pPadoT,
natpabaBaHHI Ja 3acBacHHS ByudsOHara wmamdpbisutry. [lemarariunamy
paboOTHIKY J1aeliia mpaBa 3aMeHbI JIMAHCTPAIlbIi Ha IHIIBISA (payHAIHHBISN),
OOJIbIII JACTYIHBIS Ba YyMOBax Jaj3€Hail ycTaHoBbl anykaipii. [la cBaim
MEpKaBaHH1 Tefarariydbl  pabOOTHIK MoOXKa TaBsUTIYBIIL  KOJIBKACIIh
mmaHcTpanbiid. [Ipsl HasyHacli Ba YcTaHOBE aayKallbli IparpamMHa-
amapaTHara KOMIUJIEKCY 3 KaMIUIeKTaM Jardyblkay (mMaT@yHKIbISTHAIbHAS
BBEIMSIpAJIbHAS CICTAMA), pPAIKAMEHIYyeIa MPaBOA3INb JIIMAHCTPAIBIl 3 STO
BBIKAPBICTAHHEM.

Vkazanas ¥V nmam3eHail BydudsOHal mparpaMe KOJbKAacilb Taj3iH,
aJIBEI3CHBIX Ha BBIBYYAHHE BYUAIOHBIX TAM, 3'syiseliia npbikiaaHai. fHa
MOXKa ObIlb IMepapa3MepKaBaHa MaMik TAoMmaml ¥ pa3yMHbIX Mexax (2 — 4
raa3inel). Pa3epBoBbl yac negarariydbl paOOTHIK BBIKApPHICTOYBae Ma CBaiM



MEpKaBaHHI. AKpams Taro, Jalyckaella 3MeHa MacisAoyHACIl BbIBYYIHHS
OBITAHHAY Yy MeXax acoOHail ByusOHail TOMBI Mpbl  aANaBEIHBIM
a0rpyHTaBaHHI TaKiX 3MEH.

VY aamaBemHacii 3 MPBIHIBIIAMI KaMIIETPHTHACHAra MajbIXoay aldHKa
chapMipaBaHbIX KaMIIETHIIbIA BYYHAY IpaBoOA3illla Ha acHOBE 1X BeAay,
YMEHHAY 1 BbIIIpallaBaHbIX crocaday a3eiHacil. Y By4y30Hail mparpame €cub
«AcHOYHBIS TaTpabaBaHH1 Jja BbIHIKAY ByusOHaW n3eiHacii BydHsAY». Ha 1x
ACHOBE @XBIMIIYIIAeIa KaHTPOJb 1 allPHKa BBIHIKAY By420Hal n3eiHacIii
BYYHSY, AKaclll 3aCBacHHs BeJay 1 Y3poyHio chapMipaBaHACLi KaMIIETIHIIbIN
Opbl  WKBIIIMYJIEHH] MaypoyHara 1 TAMaThluHara KaHTpoito. Koibkacipb
MICBMOBBIX KaHTPOJIBHBIX padboT — 6 (6 rag3in) y X 1 XI kacax.

T'JIABA 2
3MECT BYUDBHAI'A IPAJIMETA ¥ X KJIACE.
ACHOYHDISI IATPABABAHHI JA BBIHIKAY
BYUDBHAM JI3EVMHACIII BYUHSY

Toma 1. YBoa3inHbl ¥ apraniunyto ximito (10 raazin)

bynoBa arama. Cran osnekTpoHa Y arame. AtamMHas apOiTaib.
DOHEpreThIuHbl Y3pOBEHb 1 DHEPreThIUHbl Maay3pOBEHb. S-, p-, d-ApOiraii.
BynoBa 251eKTpOHHBIX abaJIOHaK aramay 3JIEeMEHTay MepIIbIX TPOX Mephisaay.
PasmepkaBaHHe 3JIEKTpOHAY Ma apOiTaisX: 3JIEKTPOHHA-TpadiuHBIS CXEMBI,
ANIEKTPOHHBIA KaH(piryparpli aramay. AcabiBaciii Oy0BbI aTaMa BYTJISIPOTY .

[Ipeipoga 1 TeITIBI XiMiuHaW cyBs3i. KaBanentHas cyBsasw. [lamsphas i
HeMajsipHash KaBaJleHTHas CyBsI3b. AJ3IHApHBIA 1 KpPaTHBIA CYBS3I.
XapakTapbICThIKI KABAJICHTHBIX CYBS3€il: Aay>KbIHS, YJHEPT s, MATIPHACLb.

[Ipagmert apraniunaii ximii. KapoTkist 3BecTki a0 TiCTOpbIl CTaHAYJIEHHS 1
pa3BILIIS apraHigyHal X1Mil.

ACHOYHBISI MAJTaXKIHHI TIOPHI1 XIMIYHAK OyIOBBI apTaHIuHBIX PIYBIBAY.

JHamaHcTparpii

1. SIxacHae BbI3HAYDHHE BYTISPOAY 1 BAAAPOY ¥ apraHIqHBIX 3TyUIHHSX.

ACHOVHBISI TIATPABABAHHI
JIA BBIHIKAY BYUDBHAU JI3EMHACLI BYUHSY

ByuH1 naBiHHBI:

JaBallb a3HAUdHHI MaHALLSAM: aTaMm, MaJieKyja, aTamHas apOitaib,
SHEPreThIYHBl Y3POBEHb 1 PHEPreThIYHBI Maay3pOBEHb, S-, p-, d-apOitaii,
ANIEKTPOHHAS KaHQIrypampis aTama; KaBaJICHTHAs CyBS3b. NasIpHAs 1
HemajsipHas, aa3iHapHas 1 KpaTHas ([IBaifHas, TpaiHas), MayXKbIHSI CYBS3l,
xiMiyHas ¢opmyna (aryipHas Kjaca, MalleKyJisApHas, CTPYKTypHas,
SMITIPBIYHAN); 13aMep, CTPYKTYpHAs 13aMepbls; apraHiyHas XiMmis;

KBIIIYIISIb HACTYTHBIS Bi/IbI A3€HHACIII:



Ha3bIBAllb:

ACHOYHBIS TIaJIaXXKAHH1 TAOPhI1 XIMIUHAM OyI0BBI apraHIYHbIX PIUbIBAY;

aJpO3HIBallb:

13aMepbl; MAaJEeKyJSpHbIA 1 CTPYKTYPHBII (OpMYJbl apraHivHbIX
3JIyYDHHAY;

CKJIaJalb:

dbopMyNIBl  AJEKTPOHHBIX  KaH(Irypampldi 1 CXEMbl  3amayHEHHS
AJIEKTpOHAM1 aTaMHBIX apOiTajeil aramMay »dJEeMEHTay IMepIIbIX TPOX
nepbisiaay;

XapakTapbl3aBallb:

aca0OiyiBacil »JJIEKTpOHHall OyJOBbl arama BYIJISIPOJY; YTBap3HHE
aJ31HapHal, ABAaHOM, TPaHOW XIMIYHAN CyBS31;

cacTay, XIMIUYHYIO 1 3JIEKTPOHHYI0 OyJI0BY MaJeKyJbl;

KapbICTaIla:

By420HBIM JamaMo’KHIKaM; TMpaBiliami OsCIEYHBIX TMAaBOJ3IH MPbI
aOBIXO/PKaHHI 3 pduYblBaMi, XIMIYHBIM  TMOCyJaM, JiabapaTOpHBIM
abcTalisIBaHHEM 1 HarpaBajbHBIMI IPHIOOpaMI.

Toma 2. ByrneBagapoast (32 raja3iHbi)

Ankanbl. BeI3HausHHE KJlaca, raMajiariuHbl pajy 1 aryibHas (opmyia
ankaHay. ['amMonari, ramManariuiasi po3Haciib.

Meran — HaWmpacueWisl MPajJCTayHIK HACBIYAHBIX (TPaHIYHBIX)
BYIJIEBAJAPOAY - aJKaHay. DIEKTPOHHA i mpacTopaBas OyI0Ba alKaHay, Sp°-
riOpbIABI3AIGI  aTaMHBIX apOiTajell BYIJISPOAYy V¥ MalleKyJiax ajKaHay.
Hayxbras cyBsazi C—C 1 BaJICHTHBISI BYTJIBI ¥ MajeKyjlax ajJkaHay.

Hamenxknarypa [FOITAK 1 TpeIBistIbHBIS Ha3Bbl ajkaHay. CTpykrypHas
13aMepbls aJIKaHay - 13aMepbls BYTJsipoiHara mikinera. O1314Hbld YIaciiBacll.

AJTHOCHas IIYbLIBHACI Ta3ay. AG'éMHas 1018 ra3y ¥ cyMmecl.

XIMIYHBIA YIACIIBACIll ajlKaHay: PIAKIIbIl 3aMSITYIHHS — rajarcHaBaHHE
(cBabomHapaJbIKaIbHBI MEXaHI3M, MaHAIIE TMpa pagblKal, JAHIYKHBIS
plaKiibll) 1 HITpABaHHE, PAIAKIIbIl AaKICIEHHS, 13aMephI3allbli; TIPMIYHBIS
nepaTBapIHHI1. ATpbIMaHHe (JpKapOakcigipaBaHHe coJiei KapOOHABBIX KiCIIOT,
riApbIpaBaHHE 3JY4YdHHAY 3 KpaTHbIMI CyBsA3sIMI, plakieis Bropma) 1
IPBIMSHEHHE aJIKaHay.

[Tansiie npa uplkiIaagkaHbl. Bel3HausHHE Kilaca 1 aryibHas ¢opmyda.
XiMIyHBIS ~ YIaciiBaciii  IbIKJIAreKcaHy: PpdIakipll TajareHaBaHHS 1
apamatbizalpll. ATpbIMAaHHE  IBIKJIAr€KCaHy  IBIKII3AlbISAA  IEeKCaHy.
[IppIMsiHEHHE LBIKIAaJIKaHaYy.

Anxenpl. Bei3HausHHe Kjaca 1 arynbHas QopMyra amkeHay. ITHUICH —
HaWIpacHenITsl TPaJACTayHIK HEHACHIYAHBIX BYTJIEBAIapoOaay — alIKeHay.
DIIeKTpOHHAs i ImpacTopasas OymoBa ajKeHay, Sp>-TiOpblabI3albil aTaMHBIX



apOiTanei ByrJsipoay ¥ MajnekyJax ankeHay. o-CyBsizb, T-CyBs3b. JlayKbIHs
cyBs3i C=C, BaJCHTHBIA BYTJIbI ¥ MaJEKyJie AThIJICHY.

Hamenknarypa IIOIIAK 1 TpeIBisUIbHBIA Ha3Bbl ajikeHay. [3amepsis:
CTPYKTypHas (ByIUISIpOJIHara INKUIeTa 1 MalaXd HHS JIBalHOM CyBs31),
MDKKJIacaBas (3 IpIKJIaajgkaHaMmi), mpacTopaBas (Ibic-, TpaHc-). Di3idHbBIA
ymaciiBaciil ajJjkeHay.

XiMIYHBIS ~ yiaciiiBaciil ajKeHay: akicieHHe (TapdHHE, aKiCICHHE
pacTBOpaM NEpMaHraHaTy Kalilo); JaldyudsHHE BaJapoAay, rajiareHay, Baibl,
raiareHaBaapoaay. [Ipasina MapkoyHikaBa. SIkacHbIA prakiibll Ha ABAHHYIO
CyB$I3b 3 pacTBOpaMi OpoMy 1 mepMaHranary kanito. [logiMeppi3anpls ankeHay.
[Tanduui: nagiMep, MaHaMep, CTPYKTYpHAae 3BSHO, CTYNEHb MOJIMEPhI3albli.
[TomiaThuieH, TOMINpaNiJIeH, MOJIBIHUIXJIAPBI, MOJITITPAQTOPITHUICH.
ATpeiMaHHEe ankeHay (JdTriapbhlpaBaHHE allkaHay, JdriaparajarcHaBaHHE
rajlareHajKkaHay, I TajlalreHaBaHHE JbITAIAr€HBBITBOPHBIX, JATIApATAIIbIs
CHipTOY, TiApbIpaBaHHe ankiHay). [[ppIMsIHeHHE allkeHay .

Hpienbl. Knacigikaneis: ankaableHbl 3 KyMYJISIBaHbIMI, CHallydaHbIMI 1
13aJIsIBaHbIMI JIBAHBIMI CyBsi3siMi. AcaOmiBaciil Oys1oBbl OyTaneieny-1,3 1 2-
MeThUIOyTaAbleHy- 1,3 (13anpaHy), MaJIEKyJISAPHBISA 1 CTPYKTYPHBIS (POPMYJIbL,
npactopaBass OyaoBa. Di3iunbld  ynacuiBacui OyraableHy-1,3 1 2-
MeThUIOyTaableHy-1,3.

XiMmiuHbIA YriacmiBacii OyrtamgelieHy-1,3 1 2-metuiOyTanasieHy-1,3 3
nasineld  3¢eKTy  CHalyydHHS: JallyddHHE  BaJapojay, rajareHay,
rajareHaBajiapojiay, pakiibls oaiMepbi3allbli.

ATtpeiMaHHe OyTanbieHy-1,3 1 2-meTbu10yTanbieny-1,3 a3riipeipaBaHHEM
allkaHay, JpTiparajarecHaBaHHEM JbITAIAr€HBBITBOPHBIX, 3 JTAHOIY Ta
JlebenzeBy. IlppiMsiHeHHE JAbleHaBBIX ByriaeBagaponay. IlpeipogHsr 1
CIHTATBHIUHBIA KayuyKi. ['yma.

Anxiael. Bel3HausHHE Kiaca 1 arynbHas Gopmyiia ajkiHay. AUPTHUICH -
HaWMpacHenIIsl MpajJCTayHIK HEHACBIYaHBIX BYIJIEBaJapojay - alKiHay.
DOneKkTpoHHas 1 MpacTopaBas OyqoBa MajeKysd aliKiHay, Sp-T1OpBIIbI3allbis
aTaMHBIX apOiTaneil Byrasapoay ¥ Manekynax ankiHay. layxweins cysssi C=C,
BAJICHTHBI ByTajl y MajeKyJie aldThIICHY.

Hamenknarypa IFOITAK 1 TpeIBisUIbHBIA Ha3Bbl ajkiHay. [3amepsis:
CTPYKTypHas (ByIJIspojHara IIKUIETa 1 CTaHOBIIIYA TpallHOW CyBs31),
MDKKIacaBas (3 apieHaMi). Di31uHbIA YIacIiBaclli ajikiHay.

XiMi4yHBIs YIacIiBaclli alKiHay: ToyHae akiCJIeHHe, TaTyYd HHE BaJapoay,
rajlareHay, rajareHaBajaapo/iay, Bajasl. SIKacHbBIA prakilbll Ha TPAWHYIO CYBSI3b
3 pacTBOpami Opomy 1 TMepMaHraHaTy Kamifo. ATpbIMaHHE aJjKiHAY
IdTigparajiareHaBaHHEeM JblrajareHajkaHay. ATpbIMaHHE alpPTbUICHY 3
MeTaHy 1 KapOiay KanbIlbiro. [I[ppIMsIHeHHE asKiHAY.

AposHbl. Bei3HausHHE Kitaca 1 aryJjibHas opMysia apaHay pajia OeH30y.
benzon - Halinmpacuelinsl MpajCcTayHIK apamaThluHBIX BYIJieBajapojay.



Hamenknarypa 1 13amepblis apaHay pajia OeH30iy. DIIeKTpOHHas 1 mpacTopaBas
OymoBa MaJleKyJbl OEH301y, Sp’-TiOpBIABI3AIBIA  aTAMHBIX —apOiTaei
BYIJIApOAY ¥ O€H30JbHBIM KOJbLBL. JlayKbIHA CyBA31 BYIUISIPOA-BYTISAPOJ 1
BAJICHTHBISI BYTJIbI § MasiekyJjie 0eH30iy. D1314HbIs YiaciiiBaciii apaHay.

XIMIYHBIA YJIacLIBacll ap3HAy: P3AKUbIl 3aMALIYIHHSA ¥ apamMaTblYHbIM
A1pbl (rajareHaBaHHE, HITpaBaHHE), KaTAMITbIYHAE TiApbIpaBaHHE. Plakiibii
ramosiaray 0eH30J1y 1ma 0akaBbIM JIAHITYTY: TaJlar€HaBaHHE 1 aKiCJICHHE.

ATpbiMaHHe  O€H30Jy  TpBIMEpBI3AlBIANA  aldThUIeHY.  Di314HBIA
ynacmiBacii  O0eH301y. ATphIMaHHE apaMaTbIYHBIX  BYyIJIeBajapojaay
JPTiApbIpaBaHHEM ajikaHay 1 blkiaankaHay. [IpeIMsiHEHHE apaMaTbhlUYHBIX
3JIyYDHHAY.

VY3aemacyBsi3b aMi’K HaCbIYaHbIMI 1 HEHACBIYAHbIM1 BYTJIEBaAapOaMi.

ByrneBagapoasl ¥ mnpsiponze. Hadra 1 mpblpoiHbl Ta3 sIK KpPBIHILBI
ByrneBanapoaay. Hadra. Cactay 1 ¢3iunsis  ynacuiBacii. CrocaObl
nepanpamnoyki HadThl: TMEeparoHKa, TIPMIYHBI 1 KaTaTITBIYHBI KPIKIHT.
[IpagyxTel mnepampaioyki HapThl. AXOBa HaBaKOJbHAara acspojia3s aju
3a0py/KBaHHSY TPl IMEpamnpanoyibl ByIJeBagapoaHaid  ChIPaBIHBI 1
BBIKAPBICTaHHI ~ NpaAykTay mnepanpaunoyki  HadTel. [IpaanmpbieMcTBBI
Ha(TaximiuHara komiuiekcy Pacny6uiki benapych.

JamaHcTpartlbii

2. Manpai maneKkyn HachblYaHbIX 1 HEHAChIYaHBIX BYTJIEBaAapoaay.

3. Y30psI miacTMac.

4. Y30pbl HaTypajdbHara 1 CIHTATBIUHBIX KaydyKay, TYMBbl.

5. ATpeiMaHHE aIPTHUIEHY KapOigHBIM criocadam.

6. AIHOCIHBI alPTHUICHY Ja BOJHBIX pacTBOpay €y 1 MepMaHraHaTy
KaJIo.

7. Kanekupis «IIpagykTel nepanpaioyki HaQThD».

Pa3nikoBbIda 3a1a4bl

1. BeiBanm ¢dopmyn ByriieBajapojay Ha TMajcTaBe MAA3€HBIX Ma i1X
KOJIBKaCHBIM CKJIa/13€.

2. VYcraHayneHHE MAaJCKyJSPHBIX (OPMyN apraHiduHbIX pIYBIBAY Ha
MajcTaBe MpaayKTay iX 3rapaHHs.

3. BrutiusHHE agHOCHAN NTYBUIBHACII 1 MAJISIPHAN Machl rasay.

4. Pa3nik a0'émHail 101 ra3y y cymeci.

JlaGapaTopHBIsI 1OCTEBI

1. Bripab mapacTpbiKHEBBIX MaJIdJIel MaJIeKyJT ByTJieBagapoiay.

[IpakTeIaHBISI paOOTHI

1. ATppiMaHHE 3TBIJIEHY 1 BRIByUIHHE AT0 ynaciiBaciei (1 ragsina).

ACIjOVHBIH IIATPABABAHHI _
JA BBIHIKAY BYUSBHAU 3EMMHACII BYUHAY
ByuH1 naBiHHBI:



JaBallb a3HAYdHHI MAHALILSM: agHOCHAs UIYbLIbHACLB raszy; ab'émHas
J0JIA Ta3zy Yy CyMecCi; G-CyBSI3b, T-CyBs3b; BaJICHTHBI BYTaj; CHalydaHas
KaBaJICHTHAs CyBsA3b; raMaJjoris, raMoJjar, raMajariydasi po3Haclib; 13aMepbls
(mpacTopaBasi I1IbIC-, TPAHC-); apTaHIYHbBISA 3JTYYIHHI (BBICOKAMAJICKYJISIPHBIS:
HATYpPaJbHBIS 1 CIHTITBHIYHBISI; BYTJIEBAIapO/bl: HACHIYaHBIS, HEHACHIYAHBIS,
IIBIKJTIYHBIS, apaMaTbIYHBISA); rpyrma (ayIK1TTbHAS; HITparpyrma,
BYIJIEBaJapOHast); IpacTtopaBas OyJoBa MaJIeKyJjbl, MajxiMep, MaHamep,
CTYNEHb MOJIMEPBI3allbli, CTPYKTYPHAE 3BSHO; XIMIUHBIS PIAKIBI ApraHIYHbIX
3Iy43HHSY (rajlareHaBaHHsl, TiparajareHaBaHHsl, riaparalbli, FApbIpaBaHHs,
Jprifparaipli, JATiApbIpaBaHHs, JIdTiJIparajareHaBaHHs, 3aMSIIYdHHS,
13amMephI3alibli,  KaTaliThIUHbBIS,  SKACHbIA,  HITpABaHHS,  aKICJIEHHS,
aII9aruIeHHs, TTOIMepbI3allbli, TATYYIHHS, PaIbIKAIbHBIA, (DOTAXIMIYHBIS);

QXKBIIIYIISAb HACTYITHBIS BBl I3€HHACIII:

Ha3bIBAIlb:

BiJIbI TIOpBIABI3aAIBIl  aTaMHBIX apOiTajneil; mpaBiia MapkoyHikaBa;
QNKITBHBISA TPYIIBI; SKACHBISI PIAKIbIl HA BBIBYYaHBIS apTaHIuHbBIS PIYBIBHI;
arynapHbBIS  (DOPMYJIBI  BBIBYYAaHBIX BYTJIEBaJapojay; BBI3HAUIHHI Kiacay
BBIBYYaHBIX BYTJIEBaIapojay; BRIBYUaHBIS BYTJIEBaAapO bl 1A HAMEHKIIATYPhI
[YOITAK 1 TphIBisUIbHBIMI Ha3Bami; TaliHbl MPAKThYHAra BBIKAPHICTAHHS
ByrJieBajapoaay 1 BbeIpabay 3 iX; cactay 1 OyIOBY BBIBYYaHBIX
ByIJIeBalapojaay, cmocalObl aTphIMaHHS  BYTJeBajapojay, IIacTMac,
Kay4dyKay; THIN XIMIYHAM PIAKIIbIi; YMOBBI MpAILSIKAHHS PIAKIIbII; XapakTap
3MsiHEHHS (DI31YHBIX YyllacliBacUed pi3ublBay y TaMallariyHbIM paj3e 1
NOPBIUBIHY 1X 3MSHEHHS, XIMIYHBIS YiaciiBacili 1HAbIBIIyajdbHara p3uybiBa
BbIByYaHara Kjaca ByIJjeBajaapoaay;

aJIpO3HIBAallb:

THITIBI XIMIYHBIX PAAKIIBIA BYTJIEBaAapOay Mma YpayHeHHSIX 1 cCXeMax;

BbI3HAYaIlb:

MpBIHAJICKHACIIb BYTJIEBAAapoy Ja MPYHAra Kjiaca ma CTPYKTypHai
dopmyne; mpactopaByro OyJOBY MajeKyad BBIBy4YaHBIX BYTJEBajgapojay 3
nasiipll TiOpBIABI3AIBI  aTaMHBIX apOiTajged; ThIMbl XIMIYHBIX PIAKIIBIA
BYyIJIEBalapojay Mna YpayHEHHSX; 3ThUICH, alldThUIEH (IKCIepbIMEHTAaIbHA Ma
SAKACHBIX PIAKIIbIAX);

CKJIaJalb:

dbopmyy ByTieBagapoay: MaJeKyIsIpHYIO, CTPYKTYPHYIO (CKapOYaHyIo,
MIKUIETHYIO0, SJIEKTPOHHYIO); MaJIJIl MAJIEKyJI BYTJIeBagapoiay; CTPYKTyPHBIS
dbopmynel ByriieBajapoAay ma iX Ha3Bax; CXEMbI, KIS aIFOCTPOYBAOIh
y3aeMacyBs3b MaMiXK BYTJIEBaapoiaMi PO3HBIX KJlacay; ypayHEHHI PIaKIIbIi,
SKISI aJIJTFOCTPOYBAIOIh XIMIUHBISL YIaciliBacill ByrjeBajgapoaay i crnocadsbl 1x
aTpHIMAaHHS;

XapaKTapbl3aBallb:

crocabbl aTpeIMaHHS BYTJIEBazapojay; OyJOBY BYyIJeBagapojay; THIM



XiMIYHa# CyBsi31 ¥ ByrieBajaapojax; ¢hi31uHbIs yiaciiiBacilil ByrjieBajaapoaay;
XIMIYHBIS YJIacIiBaclll ByTJieBagapoiay;

TIIYMAaYbIIlh:

MpacTopaByro OyJ0BYy MaJIEKyJ1 ByrieBajapo/iay 3 masilbli riOpbIabI3alibli
aTaMHBIX apOiTaieil;

y3aeMacyBsi3b ~ HaMmMbK  cactaBaMm, OyJoBal 1 yiaciiBacusmi
BYIJIEBAIAPOIAY; y3a€MacCyBsA3b BYIJIEBAAapOAay PO3HBIX KJacay; MPbIYbIHBI
pa3HacTaiHacIll  ByTJIeBaJapojay; TMpPBIUBIHBI MagadeHCTBA  XIMIYHBIX
yJaciiBaciel ByriieBagapo/iay aiHaro Kjiaca; mpacTopaByro OyJ0BYy MaJleKyJl
ByIJIeBalapoaay 3 Masilpll TiOpbLAbI3albll aTaMHBIX apOiTanei; XIMIYHbIA
VyraciiBaciil ByrieBaiapojiay 3 mnasiibli TI0PhIl XiMiuHail Oy 0BBI;

aHasi3aBallb:

BBIHIKI JIa0apaTOpHBIX Jociie/lay, MPaKThIYHBIX paldoT; BYYIOHYIO
1H(DapMaIpIio;

abbIXOo311111a:

3 poublBaMi, XIMIYHBIM TOCyAaM, JabapaTopHbIM aOcCTasiBaHHEM,
npbIOOpami;

MPaBO/I3111b:

MaT3MaTbIYHbIA BBUIIYZHHI MOpPbl PAlIdHHI PA3IIKOBBIX 3a7ay; XIMIYHbI
AKCIIEPBIMEHT; MAJJIIBAHHE MAJICKYJI apTaHIYHbIX 3ITYYIHHAY;

KapbICTaIla:

By420HBIM JamnaMoOKHIKaM; TMpaBiiiaMi OsCIEYHBIX TMAaBOJ3IH MPbI
aOBIXO/PKaHHI 3 pduYblBaMi, XIMIYHBIM  TMOCyAaM, JlabapaTOpHBIM
abcTayissBaHHEM 1 HarpaBajIbHBIMI IPHIOOpAMI;

MPBIMSHSIB:

BBIBYYaHbIsl MaHALLI 1 3aKOHbI NpPbl XapaKTapbICTHILBI CacTaBy 1
ynaciiBacieid  ByrieBajapojiay,  XIMIUYHBIX  PIaKIbli 3  ya3elaMm
ByIJieBaiapoaay, cmocabay aTpblMaHHs  BYIJEBaJapojay,  palIdHHI
Pa3NiKOBBIX 3a]1a4.

Toma 3. Criptel 1 heHost (22 raa3iHbl)

Criptel. @yHKIBISIHANIbHASA Tpyna CHIPTOY, sie 3JIEKTpOHHas OynoBa.
Kunacigikanpis crmiproy: aaHaaramMHbIi 1 MHaraaramHbIs; HaCbhIYaHbIs,
HEHAChIYAHbISA, ATIIBIKIIYHBIS 1 apamMarTblYHbIs; MEPIIACHBIS, JIPYTacHbIA,
TpaliyHbIsl.

Hacbruanbis agHaaTaMHbls CIIPTH. BbI3HausHHE Kiaca, arysbHas
dopmyna, OynoBa, MaJeKyIsIPHbBIS, CTPYKTYPHBISL 1 3JEKTPOHHBIS (HOPMYIIbI
HAChIYaHBIX aJHAATaAMHBIX CIIPTOY. MeTaHOom 1 3TaHON SK NPaACTAyHIKI
HAChIYaHBIX aJIHAATAMHBIX CIIIPTOY.

[3amepbiss  HAChIYAHBIX  aJHAaTaMHBIX  CHIPTOY:  CTPYKTypHas
(BymisipogHara IIKiieta 1  CTaHOBiYa  (YyHKUbITHAJIbHAW  TPYMbI),



MDKKIacaBas (3 mpoctbiMi ddipami). Hamenkmarypa [FOITAK 1 TpbIBisIbHBIS
Ha3BbI CITIPTOY.

@i31yHbIA ynaciiBacii coiptoy. MikManekyiaspHae y3aeMaJ3esHHE 1
BaJlapoJ/IHas CyBsi3b. YIUIBIY BaJapojHail CyBsi3l Ha TAMIIEPATypbl KIMNEHHS 1
pacTBapajibHacllb CIIPTOY.

XiMIUHBIS VJacIiBacIll: y3aeMaJ3esHHE ca IMYOoJadHbIMI MeTajaMi,
apra”iyHbIMI 1 MiHEpaJbHBIMI KICJIOTaMi, rajlareHaBajapojami, I3TiIpaTalibis
(YHYTpBIMaJICKyJIsIpHas 1 MbKMaJIEeKyJsIpHasi); aKiCJICHHE: TIOYHAe 1 YaCTKOBae
(mepiracHsIX — Ja ajdbJdriaay, IpyracHbIX — Ja KeTOHaY ).

ATppIMaHHE CHIPTOY TIApOJi3aM Tajlar€HajKaHay, Tiaparanblisaid
anKeHay. ATpbIMaHHE METAHOJIy 1 3TaHOJy Yy mpamsbicioBaci. IIpsiMsiHEHHE
criptoy. TakciuHacIh CHIPTOY 1 HAPKATHIYHBIX CPOJIKAY .

MHaraaramMHbIsi CHIiPThl. DTHUICHIVIIKONb (3TaHIbIEN-1,2) 1 DIIPpbIHA
(mpamanTpeién-1,2,3) sk mpaacTayHIKI MHaraaTaMHBIX CIIPTOY, 1X cacray,
Oyz0Ba 1 CTPYKTYPHBISI POPMYIIBI.

XiMIYHBISA VJIacIiBaclil: y3aeMaJ3esHHE ca IIYOJIaYHbIMI MeTaliami,
apraHivyHbIMI 1 MiHEpaJbHBIMI KICJIOTaMi, rajareHaBaaapojiami, TiApakcigam
menzi(Il) (saxacHast porakiblsi Ha IIMaTaTaMHbIA CHIpTh). [IpbIMsSHEHHE
ATBUICHIJIIKOJIO 1 TP PHIHBI.

VY3aeMacyBsi3b MaMiK HachblYaHbIMi, HEHAChIUaHBIMI BYyTIJIEBaJlapojiami 1
CHipTami.

®enonel. [lansme npa geHomnsl, BeI3HauIHHE Kiaca. CacTay 1 OymoBa
denony: manexkyiaspHas 1 cTpykrypHas ¢opmynbl. Di3iunblsa YhaciiBacii
dbeHomy.

XiMIYHBIS VJIacIiBacliil: y3aeMaA3esHHE ca IIY0JIAYHBIMI MeTajlaMi,
pacTBopami Ir4osaday, OpamipaBaHHE 1 HITpaBaHHE I1a apaMaTblYHBIM SIJIPHI.
SxacHbist poakipbll Ha ¢eHon 3 OpomMHail BajoW 1 pacTBOpami CoJIeH
xanesa(lll). Y3aemubl yuisly rpym aramay y Majnekyne GeHomy.

AtppiManHe (eHoNy 3 TpaayKTay KakcaBaHHS KaMeHHara BYTallio,
xsopoen3ony. Kymonsnsl ciocab. [IpeiMsaaenHe GpeHoy.

JlamaHcTparpii

8. Manpii MasieKysl METaHOMy, STAHOJY, AThUICHIJIIKOIIO, MIIPHIHBI.

9. ITapaynanHe pacTBapajbHACIl ¥ BajJ3€ HACBhIYAHBIX aJHAATAMHBIX
CHIpTOY.

10. Y3aeMaa3essHHE 3TAHONY 3 HATPBIEM.

11. I'apaHHE 3TaHONy.

JlaGaparopHbls 10Cebl

2. Axicnenne stanoiy akcigam measi(1l).

3. Y3aemaazesHHe TMIPPHIHE 3 Tiapakcigam menzi(ll).

ACHOVYHBIS [TATPABABAHHI



JIA BBIHIKAY BYUDBHAU JI3EMHACLI BYUHSY

ByuHi nmaBiHHBI:

JaBallb a3HAYdHHI MaHAIAM: KICIapOA3MSIIITYaIbHbISl ApTaHIuHbIS
3Jy43HHI; CHIPThI, (EHOJIBI; CKIaAaHbld 3(ipbl; TiIpakCUIbHAs TpyIna;
BaJlapOHasl CYBsI3b; PIAKIIIS OpaKIHHS;

aXBINIAYIASAINb HACTYNHBIS B1Jbl J3€HHACIII:

Ha3bIBallb:

SKaCHBbIS PAaKIbll HAa MHaraaraMHbIsS CIIPTHl 1 (PEHOJN;, aryIbHYIO
dbopMyy HaChlUaHBIX aJHAaTaMHBIX CHIPTOY; BBI3HAYAHHI KJacay ajiHa-,
MHaraaTaMHbIX cHipToy 1 (peHonay; cmiptel na HameHkiaatypbl [FOITAK 1
TPBIBISUIbHBIMI Ha3BaMi, (PEHOJT; TaIIHbI IPAKTHIYHATA BHIKAPBICTAHHS CIIPTOY
1 (penony; cacrtay 1 OyJ0By ajiHa-, MHaraaTaMHbIX CHIPTOY 1 (PEHOIY, CIIOCAOBI
aTpbIMaHHA HAaChlYaHBIX aJHAaTAMHBIX CHIPTOY 1 PeHOITY; XapakTap 3MIHEHHS
(b131YHBIX yNaciiBacleld HAChIYaHBIX aIHAATAMHBIX CHIPTOY y raMaiaridHbIM
paa3e 1 MPBIYBIHY 1X 3MSIHEHHS; XIMIUHBIA VIaciiBaclli HAaChIYaHBIX
aJHAaaTaMHBIX CIIPTOY, THUJICHIIIIKOIIO, TIIIPBIHGI 1 (EeHOIY;

aapOo3HIBaIlb:

THINBI XIMIYHBIX P3AKIBIN CIPTOY 1 PEeHOTYy Ma YpayHEHHSX 1 cXemax;

BbI3HAYAIIb:

MpbIHAJICKHACIIb apraHiyHara 3;Jy4sHHs Ja Kjaca cuiptoy 1 peHonay na
CTpyKTypHail (opmyse; mpactopaBylo OyAOBY MaJIEKyll; 3TbUICHIJIIKOb,
DTIPPBIHY 1 (eHOo (IKCIIePhIMEHTAbHA T1a IKACHBIX PIAKIIBIAX);

CKJIa/1allb:

dbopmynny HachluaHara —aJHaaTaMHara CHIPTY, OSTBUICHIJIIKOJIO,
DIIPPBIHGL,  (PeHomy (MaJeKyaspHYIO, CTPYKTYPHYIO); Maadii MajeKys
cripToy 1 peHomy; CTpyKTypHbIst GOpPMYJIbI CIIPTOY 1 (PeHOIIY Ma 1X Ha3Bax;
CXEMbI, SKiSl aJJIIOCTPOYBAIOLb Y3aeMacyBsi3b NaMDK ByIVIEBaJgapoiami,
HAChlUYaHbIMI aJHAaTaMHbIMI cHipTami, (eHojiaM; ypayHEeHHI PAaKIIblid, SKis
aJUTFOCTPOYBAIOIh BBIBYYaHBISI XIMIUHBIS YiacliBaciii cmiproy 1 (eHomy,
criocalbl 1X aTpbhIMaHHS,

XapaxkTapbi3aBallb:

criocabbl aTphIMaHHS CHIPTOY 1 ¢eHomy; OymoBy cmipToy 1 deHoiy;
¢1314HbIA YnaciiBacii cnipToy 1 (eHOoy; BbIByYaHbIsl XIMIYHBIS YIacIiBacIi
caiptoy 1 ¢peHony;

TIIyMaYblllb:

y3aeMacyBsi3b MaMDK cacTraBaM, OyqoBai 1 YViaciiBacisiMi HacChlYaHBIX
aJIHaaTaMHBIX CHIPTOY, (PEeHOIy; y3aeMacyBsi3b BYIVIEBalapojay, HaChlYaHbIX
aJHaaTaMHBIX CHIpTOY, (EHONy; TPBIYBIHEI TagabCHCTBA  XIMIYHBIX
yJacIiBacIeil ramosaray HachlYaHBIX aHAaTaAMHBIX CHIPTOY; XIMIYHBIA
ymaciiBaciii BRIByYaHBIX 37TyU9HHSY 3 Ma31bll TIOPHII XIMIYHAN OY/TOBHI;

PaBOA3IIIb:

XIMIYHBI SKCTIEPHIMEHT;



KappIcTallia:

BYUYdOHBIM JlallaMO)XKHIKaM; TIpaBUIaMi OSCHEYHBIX TABOJ3IH TPbI
aOBIXO/)KaHHI 3 pI4YblBaMi, XIMIYHBIM  [OCyJAaM, JlabapaTOPHBIM
aOCTaJIsIBAaHHEM 1 HarpaBaJbHbIMI IPHIOOpAMI;

IPBIMSHSALI:

BBIBYUYaHBbIS TAHSALLI 1 3aKOHBI TPbI XapAKTAPBICTHILBI CACTaBY, (D131YHBIX
1 XIMIYHBIX yJaciiBacieu cmiproy, peHoiy; cnocaday arpbIMaHHs HaChIYaHBIX
aJHaaTaMHBIX CIIPTOY 1 heHOmy.

Toma 4. Anbadriasl (8 rajasin)

Anpparinel. OyHKUbISTHAIBHASA KapOaHUIbHAS Tpyna, sie AJIEKTPOHHAs 1
npacropaBasi OyaoBa. [lansiie ad keroHax. OyHKIBISTHAIbHAS allbJIdT1IHAS
rpyrta.

Br3HausHHe Kiaca anmpadriay. MeraHanbs 1 3TaHalIb SIK MpaJiCTayHIKI
aNbJIdTiay, 1X cactay, OyJa0Ba, MAJIEKYJISAPHBIS, CTPYKTYPHBIS 1 2JIEKTPOHHBIS
bopMyIIBI.

Hacbruanpiss anpadrifael: aryibHas (opmyla; i3aMmepbis BYTJSpOJHAra
HIKUJIETa 1 MIXKKJIacaBasl 13aMephbIsl 3 KETOHAMI.

Hamenknarypa IFOITAK 1 TpbIBisUIbHBIA Ha3Bbl anbadrinay. Di3iuHblsg
ynaciiBaciil ajapaariaay.

XIMIUHBIA ~yJacliiBacili: aJHAyJIeHHE Ja CHIpTOYy, akKICIeHHE Ja
KapOOHAaBBIX KICJIOT. SIKaCHBIS PIaKIIbIl HA aIBAATIIHYIO TPYITY: «csaprOpanHara
moctpay 1 3 riapakcigam measi(Il).

ATppIMaHHE aNbIdTiay aKiCICHHEM TMEPIIACHBIX CHIPTOY. ATphIMaHHE
ATAHAIIO KATATITBIYHBIM aKICIEHHEM STBUICHY 1 TiApaTambiiid aidThUICHY.
[IppIMsIHEHHE METAaHAITIO 1 3TAHAIIIO.

JamaHcTpartibii

12. Manpmi MaliekyJ1 ainbariaay.

13. AkicieHHe anbaariay (pakipls «cspa0paHara JIICTpay).

JlabapaTopHBbIst 1OCTEIbI

4. Axicnenne anpaariay rigpakcigam memsi(Il).

ACHOVHBISI TIATPABABAHHI
JIA BBIHIKAY BYUDBHAU JI3EMHACLI BYUHSY

ByuH1 naBiHHBI:

JaBailb a3HAUAHHI MAHALISAM: ajJbJATibI, albIdTIIHAs TPyMa; PIaAKIIbIs
MMOJTIKaHAPHCAIIBI1;

QXKBIIIYIISAb HACTYITHBIS BiABI I3CHHACIII:

Ha3bIBallb:

SAKACHBIS POAKIbll HAa aJbI3TIIHYI0 TPYIy; aryibHylo (opmyiry
aNbJAT1AY; BbI3HAUDHHE KJlaca aibJAdrijiay; aiabAdriJbl Ma HAMEHKIATYpbl
[YOITAK 1 TphIBisUIbHBIMI Ha3Bami; TaliHbl MpPAKThIYHAra BbIKAPHICTAHHS



anpadTiAay; cactay 1 OyJIOBY apraHiyHBIX albAdTiay, crocadbl aTphIMaHHS
aNbJATIAY; YMOBBI IpalsiKaHHS BBIBYYaHBIX PIAKIIbIA; (QYHKIBITHATBHYIO
AJBJIBTIIHYIO TPYIY; XapaKTap 3MSIHEHHS (P1314HBIX yJacliBacUel aabIdriiay
y raMajaridyHbiM paja3e 1 MNpbIYbIHY 1X 3MSHEHHS; BbIBYYaHbIS XIMIUHBIS
yracuiBaciil ajabJariaay;

aJpO3HIBAallb:

MaJIEKYJISIPHBIS, CTPYKTYPHBIS 1 MIKIJICTHBISA (POPMYJIIBI aabadTiaay; THITIbI
XIMIYHBIX PIAKIIBIA 3TYUIHHSY Ma YpayHEHHSIX 1 CXeMax;

BbI3HAYallb:

NpbIHAJEKHACIp apraHiyHara 3Jy4YdHHS Ja Kjaca ajpJdrigay nma
CTPYKTYpHaii (opmyJe; MpacTOpaByr0 OyJOBY MaJIeKyJl albJArifay; ThIMbI
XIMIYHBIX PIAKLBIA aTbJATIAaY; albAdr1Ibl (IKCHEPhIMEHTAIbHA 1A SIKACHBIX
PRAKIIBIAX);

CKJIaJIaIlb:

GopMyny anbasrigy (ManeKkyJIspHYI0, CTPYKTYPHYIO); MajdJii MaJleKyl
METaHAJII0 1 3TaHaII0; CTPYKTYpHbI (OpMYJbl albAdrifjay mna ix Has3Bax;
CXEMbI, SKis aJJIOCTPOYBAIOIL Y3aeMacyBs3b IaMiX BYyIJieBagapojami,
HAChlYaHbIMI aJHAaTaMHBIMI CHIpTaMi 1 ajapJdTiiaMi; YpayHEHHI1 plIaKIbli,
AKi aIJIOCTPOYBAIOLb BBIBYYaHbIsl XIMIYHBIS VyiaciiBacli aibAdriaay,
crocaObl 1X aTpbIMaHHS;

XapaKTapbl3aBallb:

criocaObl aTpbIMaHHs METAHAIO 1 ATaHAI0; OyI0BY METaHAIIO 1 9TaHAIIO;
G1314HBIA  YiaciiBacili albldTifay; BBIBYYaHbIS XIMIYHBIS —YIacIiBacIll
anpadTiAAY;

TIYyMAaYbIIlb:

y3aeMacyBs3b MaMiXK cacTaBaM, OyjoBai 1 yiaciiBacisMi albIdriaay;
y3aeMacyBsi3b  BYTJIEBaJapojiay, HAChlUaHbIX aJHaaTaMHbIX CIIPTOY,
aNbJdT1aYy; NpbIYbIHBI MaJa0eHCTBA XIMIYHBIX YJacliBaclieil ramosaray
aNBJIATIAY; XIMIYHBIA YIIacliBaCIll BEIBYYaHBIX 37yUSHHSY 3 TA3IIbll TIOPHI
XiMIuHal OyIOBBHI;

MPaBO3iIlb:

XIMIYHBI 9KCTIEPHIMEHT;

KapbICTallla:

By4Y30HBIM JanaMoOKHIKaMm; TMpaBiiami OsCIEYHBIX MAaBOJ3IH MpPbI
aOBIXO/PKaHHI 3 pduYblBaMi, XIMIYHBIM  [OCyJAaM, JlabapaTOpHBIM
aOcTalisiBaHHEM 1 HarpaBajibHbIMI IPHIOOpAMI;

MPBIMSHSIIB:

BBIBYYaHBIS MAHSIII 1 3aKOHBI Pl XapaKTapBICTHIIBI CACTaBY, (Pi319HBIX
1 XIMIYHBIX yJIacIiBacIel anpadTigay; cnocaday aTpeIMaHHS ajdbadriaay.

Toma 5. KapOonaBbist KicsioThI (14 raa3in)
KapOonaBeisi kicinoTel. DyHKIBISHAIbHAS KapOakCUIbHAs Tpyrma, sie



AJIEKTPOHHAS 1 IpacTopaBasi Oy/1oBa. Bel3HausHHE Kilaca KapOOHABBIX KiCIOT.
Knacidgikanpis ~ kapOOHaBBIX  KICJIOT:  HAachlYaHbls,  HEHACHIYAHbI,
apaMaTbIYHbIA; aIHAACHOYHBIS, IBYXaCHOYHBIS.

Hacbruanblst agHaacHOYHBIA KapOOHaBBIS KICHOTHI: cactay, OyJoBa;
aryJbHasi, MAJIEKYJISPHBISA, CTPYKTYPHBIS 1 3JIEKTPOHHBISA (hopMyIbl. [3amepsis:
BYIJIApOJHAra MKIJIEeTa 1 Mi>KKi1acaBad (ca CKJlaJaHbIM1 (ipami).

MypambiHass 1 BomaTHas KICIOTHI SIK MPaJICTayHIKI HAChIYaHBIX
aJHAaCHOVHBIX KapOOHaBbIX KicjoT. [lagpMiriiHaBast 1 cTPapblHaBasl KICIOTHI
SIK TIPAJICTaYHIK1 BBIMIAUIIBIX HACKIYaHBIX KapOOHABBIX KICIIOT.

Hamenknarypa I[FOITAK 1 TpbIBIsUIbHBIA Ha3Bbl KapOOHABBIX KICIOT.
O131yHBIA yiaciiBacil KapOOHaBBIX KICJIOT. YIUIbIY BaJapoJiHAail CyBs31 Ha
(1314HBIA YiaciiBacii KicoT.

XimiyHbIs  ynacuiBacii:  3MsHeHHe — adapOoyki  1HJbIKaTapay,
y3aeMaJ3essHHEe 3 MeTallaMi, akciJami 1 Tiipakcigami Meranay, coyisiMi OOJIbIIl
ca0bIX KICJIOT. Prakiibll 3aMAIIYIHHS TipaKkCcUIbHAM TPYIBL: ca chipTami 3
yTBapAIHHEM CKJIaJaHbiX 3dipay (3TIpbidikaipil); aMiskaMm 1 aMmiHami 3
YTBApOHHEM aMijiay; 3aMAITYDHHSA aTama Bagapony ¥ ¢ -syrnsponnara arama
Ha aTtaM ranareny. [lansiie npa aHTiApbILABI KAPOOHABBIX KicI0T. AcabiiBacii
aKICJICHHS MypalllbIHal KiciaTbl. ATpbIMaHHE KapOOHABBIX KiCJIOT aKiCJIEHHEM
aJIKaHay, IePIIACHBIX CIIPTOY 1 anbA3riaay. ATpbIMaHHE MypalllbIHAM KiCIaThl
3 akcigy Byriaspoay(1l).

Henacpruanbisi aJHAacCHOYHBIS KapOOHABBIS KICIOTHL. AKpbLIaBasd,
ajyieiHaBas, JIIHOJIEBas 1 JIiHAJeHaBas KICIOTHI: cacray, OymoBa. XiMIUHBISA
ymacmiBacii: JaJyddHHE BaJapoay 1 TajareHay ma JBalHOW CyBsi3i
ByTJIeBaapoaHail rpynsl. KapOoHaBbIs KICIOTHI ¥ MPBIPOI3E.

[IpeiMsiHeHHE KapOOHABBIX KICTIOT.

VY3aemacyBsizb MmaMiK ~ BYrJeBajapojami, CHipTami, ajbJdrijami,
KapOOHaBBIMI KiCJIOTaMI.

JamaHcTpartibii

14. Mapapii Manekys kKapOOHaBbIX KiCJOT.

15. PactBapanpHacilb KapOOHABBIX KICJIOT Yy Baa3e, MA3CIHHE Ha
1HJIBIKATaPBHI.

16. AnHOoCiHBI alleiHaBall KicJlaThl Ja pacTBOpay MepMaHTaHaTy Kajiio 1
OpoMy; y3aeMaJ3esiHHE ca II40J1auyy.

Pa3nikoBbls 3a1a4bl

5. BouniusHHI 112 YpaYHEHHAX PIAKUbIH, sIKisS MPalsiKalolb Y pacTBOpax.

[TpakThI9HBISI paOOTHI

2. IlapaynanHe ynaciiBacieil kapOOHABBIX 1 HeapraHiuHbIX KicioT (1
raj3iga).

ACIjOVHI)IH ITATPABABAHHI 3
JA BbIHIKAY BYUYSBbHAU JIBEMHACLI BYUYHAY



ByuHi naBiHHBI:

JaBallb a3HAYIHHI TaHAILIAM:

KapOOHAaBBIS KICJIOTHI, CKJIa/1aHbls 3(ipbl; KapOaKCclIbHAS TpyNa;

QXKBIIIYISAb HACTYITHBIS BiIbI I3€HHACIII:

Ha3bIBaIlb:

SKACHBIS PAaKIbll Ha KapOOHaBBISI KICIOTHI; aryjibHyr ¢Gopmyiy
KapOOHAaBBIX KICJIOT; BBI3HAUDHHE KJlaca KapOOHABBIX KICIOT; KapOOHAaBBIS
kicnoTel ma HameHkiaaTypel [FOITAK 1 TpbIBisUIbHBIMI Ha3Bami; TalliHbI
IpaKkThlYHAra BBIKAPBICTAHHS KapOOHABBIX KICIOT; cacray 1 OyJoBy
KapOOHaBbIX KICJIOT, CIOCAa0bl aTpbIMaHHA KapOOHABBIX KICJIOT; ThIMbI
XIMIYHBIX pAaKIblid KapOOHaBBIX KICJIOT; YMOBBI MpalsiKaHHS BbIByYaHBIX
pRakubIi 3 ya3ernaM KapOOHABBIX KICIOT; (PYHKUBISTHATBHYIO KapOaKCUIbHYIO
rpymy; (i314HbIS YiacuiBacll KapOOHAaBBIX KICJIOT; BBIBYYaHbIS XIMIYHbISA
ynaciiBaciii KapOOHaBBIX KiCIIOT;

aZpO3HIBAaIlb:

MaJIeKyJSIPHBIA, CTPYKTYPHBIS 1 IIKIJIETHBIL (DOpMysbl KapOOHaBBIX
KICIIOT; TBINbI BBIBYYaHBIX XIMIYHBIX pPIaKIbId KapOOHABBIX KICIOT Tia
YpayHEHHSIX 1 CXeMax;

BbI3HAYAIIb:

MpbIHAJIEKHACIb apraHivyHara 3Jy4YdHHS Ja Kiaca KapOOHaBbIX KiCJIOT Ma
CTPYKTYpHaii (popMyJie; ThIlbl BBIBYUYaHbIX XIMIYHBIX PIaKIIblii KapOOHABBIX
KICJIOT TIa YpayHEHHsX 1 cXxeMmax; KapOOHaBbIS KICIOTHI (PKCIIEPhIMEHTAIbHA
na sikacHail pIaKIbli);

CKJIa/1allb:

dopmyny kapOoHaBaii KiciaaThl (MaJeKyISIPHYIO, CTPYKTYPHYIO); MaadJi
MaJeKyJ MeTaHaBail 1 3TaHaBail KICJIOT; CTPYKTYPHBISI (POpMYJIbl KApOOHABBIX
KICJIOT Ta 1X Ha3BaX; CXEMbl, fAKI aJJIFOCTPOYBAIOIb y3aeMacyBsi3b MaMIiX
ByIJIEBaJapojiamMi, HAChlYaHbIMI ajHAaaTaMHBIMI CIIpTaMi, aJbJdriami 1
KapOOHABbIMI KICIOTaMi; ypayHEHHI plaKIbld, SKisg aJI0CTPOYBArOIb
BBIBYYaHBISI XIMIYHBIS YyiaciiBacili KapOOHaBBIX KICIOT, cmocaldbl iX
aTpHIMAaHHS;

XapakTapbl3aBallb:

crocaObl aTppIMaHHsl METaHaBal 1 3TaHaBai KICJIOT; OyJJOBy MeTaHaBai 1
ATaHaBal KIcjoT; (I314HBIA YiaciiBacil KapOOHaBbIX KICJIOT;, BBIBYyYaHbIs
XIMIYHBIS YaciiBaciii KapOOHaBbIX KICJIOT;

TIYMayYblllb:

y3aeMacyBsI3b MMaMiXK cacTaBaM, OyJoBail 1 yiacmiBacisiMi KapOOHaBBIX
KICJIOT; y3aeMacyBsi3b BYIJIEBaJapojay, HaChIYaHBIX aJHAaTaMHBIX CIIPTOY,
ampJIITiAay, KapOOHaBBIX KICJIOT; TMPBIYBIHEI Taga0CHCTBA XIMIYHBIX
ynacmiBaciied TamoJiaray KapOOHaBBIX KICJIOT; XIMIUHBIS YIaciiBaciil
BBIBYYaHBIX 3JTyUSHHSY 3 Ma3ilbll TIOPbIl XIMIYHAN OYJI0BBI;

IPaBO/I3111b:



MaTAMAaTBIUHBIA BBUIIUSHHI MPbl PAIIdHHI PA3IiKOBBIX 3a7a4; XIMIYHBI
AKCIIEPBIMEHT;

KappICTallla:

By4Y30HBIM JanaMoOKHIKaM; IMpaBuiaMmi OsCIEYHBIX MAaBOJ31H MpbI
aOBIXOJPKaHHI 3  pIuYblBaMi, XIMIYHBIM  [OCyJAaM, JlabapaTOpPHBIM
aOCTaJIsIBAaHHEM 1 HarpaBajbHbIMI IPHIOOpAMI;

IPBIMSHSIb:

BBIBYYaHBIS TAHAIIIII 1 3aKOHBI TIPBI XapaKTapbICTHIIIBI CaCTaBy, (Di314HBIX,
XIMIYHBIX yJacIiBacIiel 1 criocadbay arpbIMaHHs KapOOHABBIX KiCJIOT.

Tama 6. Cxnagansist 3¢ipsl. Tinymrusl (10 raa3in)

Cxknananbia 3¢ipel. BeisHausHHe kiaca. ArynbHas ¢opmyiia, OyaoBa,
MaJeKyJIIpHas 1 CTPYKTYpHast popmMyJibl. DThUIABBI 3(Dip BollaTHAM KICJIATHI SIK
IpaaCTayHIK CKIagaHbIX d(ipay.

[3aMepspisi: CTpyKTypHas 1 MiKKIacaBas (3 KapOOHaBBIMI KiCJIOTaMi).
Hamenxknarypa [FOITAK 1 TpbIBisIbHBIS HA3BBI CKIaAaHBIX ddipay. D1314HbIA
VynacuiBacui ckiagaHbix 3¢dipay. ATpbIMaHHE CKIaJaHBIX d(ipay: praKilbis
ATApBIQIKAIBI, sie adapadaibHaCIIb.

XiMIYHBIS YnaciiBaciil: riposi3 (KICJIOTHBI 1 IIY0Ia4Hbl).

Cxknananbisa 3¢ipel ¥ npsipoase. IIpsivanenne. [lonisdipHbis BagoOKHbI
(;1aycan).

Tnymasl. Cactay, OyqoBa 1 HaMeHKIATypa TpbInmIPpbiAay. Di3iuHbIsg
ynacmiBacii. XIMIUHBIA YIAcIiBacIli: T1APOJI3, TIApbIPABaHHE, aKiCICHHE.
bismariunas posst Tiymnrgay.

Mpuibl. CIHTITBIYHBISI MBIMHBIS CPOJIKI.

JamaHcTpartibii

17. ATpsiManHe ckiaaaHara 3(ipy BolaTHal KiciaThl.

18. Y30psI ckitaanbix 3dipay, momaiddipHeIX BaJoKHAY 1 najgiMepay.

JlabapaTopHBbIst 1OCIEIbI

5. JacnemaBanHe VmaciiBacued Tiaym4ay (pacTBapajibHacIlh, JOKa3
HEHachlYaHara xapakTapy paITKay KapOOHaBbIX KiCJIOT).

6. [lapaynanne ynacuiBacieid MbuIa 1 CIHTITBIYHBIX MBIMHBIX CPOJIKAY.

ACHOVHBISI TIATPABABAHHI
JIA BBIHIKAY BYUDBHAN JI3EMHACLI BYUHSY

ByuH1 naBiHHBI:

JaBallb a3HAYIHHI TaHSIIISAM: TIYITYb;

QXKBIIIYIISAb HACTYITHBIS BiABI I3CHHACIII:

Ha3bIBallb:

aryapHyI0 (GOpMyJTy CKIIaIaHbIX 3(¢ipay; BI3HAYIHHI Kilacay CKIaJTaHbIX
adipay 1 Tiymruay; ckiananbis 3pipel ma HameHkiarypsl [FOITAK, cknaganbis
3¢dipbl 1 TIyWYbl TPBHIBIJIBHBIMI ~ Ha3BaMi; TalllHbl  IpakKTbIYHAra



BBIKAPBICTaHHS CKJAJaHbIX 3(dipay 1 Tiynrday; cacray 1 OyJq0oBY CKIadaHBIX
adipay 1 Tymuay, cnocad aTpbIMaHHs CKJIagaHbIX 3dipay 1 TIynrday, THIIbI
BBIBYYaHbIX XIMIYHBIX pAAKLbIA CKIAAaHbBIX 3(ipay 1 TIylIYay; YMOBBI
MpaisKaHHs BbIBYYaHBIX PAaKIbli CKIaJaHbIX 3(dipay 1 Tiymyay; (i3iuHblsa
ynacuiBacul CKJIaJaHblX 3dipay 1 TiIymday; BbIByYaHbIS XIMIYHbBIA
YyracuiBaciil ckiajaHbix a¢gipay 1 Tiyi4ay;

aJpO3HIBAallb:

MaJIeKYJISIPHBIS, CTPYKTYPHBIS 1 IIKUIETHBISI OPMYJIBI CKIIaJIaHbIX ddipay
1 Taymrday; ThIIbI BBIBYYaHBIX XIMIYHBIX PIaKIbId CKIaJaHbiX 3dipay i
TIyIIYay Ma YpayHeHHSX 1 CXeMax;

BbI3HAYAIIb:

MpBIHAJIEKHACLb apraHiyHara 3JIy4’HHS Ja Kjaca CKiagaHbiX 3¢ipay i1
TIyII4ay ma CTPYKTypHail (opmMysie; THIMbI BBIByYaHbIX XIMIYHBIX PIaKIIbIA
CKJIaJaHbIX d(ipay 1 TIynrvay na ypayHeHHsIX;

CKJIa/1allb:

dopmyny  ckiamanara a¢dipy  (MaJEKyJISpHYI, CTPYKTYPHYIO);
CTPYKTYpHBISL (HOpMyIbl CKIagaHbIX 3dipay ma i1X Ha3BaX; CXEMbl, fKiA
a/UTIOCTPOYBAIOIb  Y3a€MAaCyBsi3b MMAMDK HAaChblYaHbIMI  aJIHAaTaMHbBIMI
coniprami, KapOOHaBbIMI KICJIOTaMl, CKJIaJaHbIMl 3¢ipaMi; ypayHEHHI
plaKkubli, fAKIg aJIIOCTPOYBAIOIb BbIBYYaHbIs XIMIUHBIS —yiaciiBaciii
CKJIaJlaHbIX 3(ipay, criocald 1X aTphbIMaHHS;

XapaKTapbi3aBallb:

cnoca®d aTpeIMaHHS CKIamaHbiX ddipay; i3iuHbIA  YiaciiBaciii
CKJIaZaHbIX 3(ipay; BEIByUaHBIsSI XIMIYHBIA YIAacIiBacIll CKIaAaHbIX d¢ipay;

MPaBO3IIlb:

XIMIYHBI 3KCIIEPHIMEHT;

KapbICTaIlla:

By4Y30HBIM JanaMoOKHIKaMm; TMpaBiiami OsCIEYHBIX MAaBOJ3IH MpPbI
aOBIXO/PKaHHI 3  pduYbIBaMi, XIMIYHBIM  TOCyAaM, JiabapaTOpHBIM
abcTayisiBaHHEM 1 HarpaBajIbHBIMI IPHIOOPAMI;

MPBIMSHSIIB:

BBIBYYaHBIS MAHSIII 1 3aKOHBI TIPHI XapaKTapbICTHIIBI CACTABY, (Q131YHBIX,
XIMIUHBIX yJaciliBaclieH 1 crocaldy aTpbIMaHHsI CKJIaJaHbIX 3dipay.

Toma 7. Byrnsisoast (18 raasin)

ByrasiBonbl. BeizHausHHE Kiaca. ArynbHas opMmyra.

Momnanykpeiasl. ['moko3a: cactay, OyaoBa, (yHKUBITHAIBHbBIS TPYIIHI,
OynoBa MasieKyJibl. JIiHelHas 1 UBIKITYHBIA - 1 B-hOpMBbI MaJIEKYJIbI TTFOKO3bI.
®pykTOo3a — 13aMep roKko3bl. Di31YHBIA YIACHIBACII TJIFOKO3bI 1 (PPYKTO3HI.

[IpancrayHiki meHTO3 — prIOO3a 1 JP3aKkcipbiOo3a. byaoBa 1 OisariuHae
3HAUPHHE.

XiMIYHBIS YJIacIiBacIil TJIIOKO3bI: aKiCJICHHE J1a TJIFOKOHAaBal KiCIaThl,



agHayJIeHHEe Jla IacillaTaMHara cripty capOiTy; OpakdHHE (CIipTaBoe,
MajOyHaKiciae, MacisHakiciae). SIKacHBISI  plaklbll Ha  TIIIOKO3Y:
"capaOpanara JsroctIpka" 1 3 rigpakcigam  measi(Il). 3HaxomxanHe Y
MPBIPO/A3€E, aTPBIMAHHE 1 IPBIMSHEHHE TTFOKO3bI.

Hpinykpbiael.  Llykpo3a sk mOpaacTayHIK JbIMYKpbIIay, sie cacray.
Manekynspaas (opmyna. ®Di3iunbla ynacuiBacii. XIMIYHBIA YIacHiBacIl:
riapoii3. ATpeIMaHHE 1 MPBIMSIHEHHE ITYKPO3BI.

[IpaanpeieMcTBBI Ta BEITBOpYACIl IYKpY ¥ Pacmy6minbr benapycs.

[Tomiykpeiael. KpyxManm — mpeIpofiHBI MOJMIIMYKPBIA. bygoBa manekyn
Kpyxmaiy (p3LITKi O-TI0K03bl). P1314HbIA YIacIIBACLI.

XIMIUHBIA ~ yHacmiBacui — Kpyxmaimy: Tiaponi3  ((epMeHTaThIyHBI,
KICJIOTHBI); PRAKIIIA 3 E1aM (SIKacHas PIaKIIbII Ha KpyXmadn).

[{pmr01103a — IPBIPOIHBI TOMIIYKPhIA. bynoBa ManeKky 1 31010361 (pAITKI [3-
1H0K03b1). Di314HbBI YIaciiBacIii.

XiMI4yHBISL YIacIIBacCIll RJIIOJI03bI: TapdHHE, TIAPOJIi3, y3aeMaa3esiHHE 3
a30THal KiCJIaTOM 1 BOUATHBIM aHT1IPbIIaM 3 YTBapIHHEM CKJIaIaHbIX 3dipay.
HatypanbHbls 1 IITY4YHBIS BAIOKHBL. [[pEIMSIHEHHE I3J1H0JI03HI 1 1€ BRITBOPHBIX.

3HaY’HHE BYIJISIBOJIAY SIK MAXKbIYHBIX PIUbIBAY .

JpmaHcTpartibii

19. AkiciieHHe TII0KO3BI (PIaKIIbIs «CApIOpaHara JIIOCTPay).

20. I'iapoii3 IyKpo3Bbl.

21. Y30pbI ITY4YHBIX BaJOKHAY 1 TKaHIH.

JlaGapaTopHbIs 1OCTEbI

7. Y3aeMai3essHHE TJIIOKO3bI 3 Tiapakcigam meazi(ll).

8. BrByusHHE (i31UHBIX yjacIiBacler Kpyxmany. Y3aemaa3esHHE
KpyXMaily 3 €1am.

[IpakThIgHBISI pabOTHI

3. I'iapomni3 kpyxmainy (1 ragzina).

4. PamHHe SKCIIephIMEHTANIbHBIX 3a/1a4 (1 raas3ina).

ACHOVHBISI TIATPABABAHHI
JIA BBIHIKAY BYUDBHAU JI3EMHACII BYUHSY

ByuHi naBiHHBI:

JaBallb a3HAYIHHI TAHSIIIIAM:

BYTJISIBOJIBI;

QKBILIISTY IS HACTYITHBIS BibI J3¢HHACII:

Ha3bIBaIlb:

SKaCHBIS PIaKIbli Ha BBIBYYaHBIS BYTJISABOJBI; aryjiabHYIO (QopMyy
BYTJIABOJIAY; BBI3HAUDHHE Kjaca BYIUISIBOJAAY; BBIBYYaHBIS BYIJISBOJIBI
TPBIBISUTBHBIMI Ha3BaMi;, TaJllHBI MPaKThIYHAra BBIKAPBICTAHHS BBIBYYaHBIX
BYTJIABOJIAY; cacTay 1 OyJOBY BBIBYYaHBIX BYIUISIBOJAY, THINTBI BBIBYYaHBIX
XIMIYHBIX ~POaKIplid BYTJIABOMAAY; (i3iUHBIA yiacIiiBacii BYIJISIBOAAY;



BBIBYUYaHBIS XIMIYHBISI YJacIliBacii ByTJISIBOAAY;

aJIpO3HIBAllb:

MaJICKYJISIPHBIS 1 CTPYKTYPHBIS (DOPMYJIIBI BYTJISBOIAY; THIITBI BEIBYYaHBIX
XIMIYHBIX PIaKLbIi BYyIJIABOIay N1a YpayHEHHX 1 CXeMax;

BbI3HAYAIIb:

NpbIHAJIEKHACIp apraHiyHara 3Jy4YdHHS Ja Kjiaca BYIUIsSIBoJay Tia
CTpYKTypHai dopMyse; OyJIOBy MaJIeKysd BYTJIABOJAAY; TIIOKO3Y 1 KpyXmai
(9KCIIEphIMEHTAJIbHA T1a SKACHBIX PIAKIIBIAX);

CKJIaJIaIlb:

(¢opMyTBI  BBIBYYaHBIX BYIUISIBOAAY (MaJCKyJSIPHBISA, CTPYKTYPHBIS:
TJIFOKO3BI, (DPYKTO3BI, KPyXMally, LPJIOJI03bI; MAaJEKYJSPHYIO - IIyKPO3bl);
ypayHEHHI plaKIbplii, sKis aJJIIOCTPOYBAIOIb  BbIBYUaHbII  XIMIYHBIS
yiacuiBaclll ByIJIsiBOAaY;

XapaKTapbi3aBallb:

OyIOBY TJTIOKO3bI, (PPYKTO3BI, IlyKPO3bl, KpyXMaJTy, IIDI0J036I; (P1319HbISA
ynaciiBaciii ByTJsiBOJay; BRIByYaHbIs XIMIUHBIS YIIacIiBacIll BYTJISIBOAAY;

aHayi3aBallb:

BBIHIKI JIa0apaTOpHBIX Jociie/lay, MPaKThIYHBIX paldoT; BYYIOHYIO
1H(DapMalbIto;

abbIxoa3inua:

3 paublBaMi, XIMIYHBIM MOCYyJaM, Ja0apaToOpHbIM aOcCTalsiBAaHHEM,
npbIOOpami;

IPaBO/311Ib:

XIMIYHBI 9KCTIEPHIMEHT;

KapbICTaIIA:

By4Y30HBIM JanaMoOKHIKaMm; TMpaBiiami OsCIEYHBIX MAaBOJ3IH MpPbI
aOBIXO/PKaHHI 3 pduYblBaMi, XIMIYHBIM  [OCyJAaM, JlabapaTOpPHbIM
aOcTalisiBaHHEM 1 HarpaBajibHbIMI IPHIOOpAMI;

MPBIMSHSIIB:

BBIBYYaHBIS MAHSIIII 1 3aKOHBI Pl XapaKTapbICTHIIBI CACTaBY, (P1319HBIX
1 XIMIYHBIX yJIacIliBacliel ByTJIsIBOAAY.

Toma 8. A30T3MsIIYaNIbHBIS ApraHIyHbIsA 37y4sHHI (16 rag3in)

Aminbl. Bpi3Hausnne knaca. Kiacigikamneist aminay. [3amepsis 1
HaMEHKJIaTypa aMiHay.

[lepmiacHbisl HAachIYaHBIS aMmiHBI, aryibHas (opmyna. AmiHarpyma, sie
ANEKTpOHHAs OyaoBa. ManekylnapHbIs, CTPYKTYPHBIS 1 3JIEKTPOHHBISA
dbopmynel. Di319HBIS YIacCIiBACIIl MTEPITACHBIX HACKIYaHBIX aMiHay. XIMIYHBISA
ymacimiBaciii: aCHOYHBISI yiaciiiBacii amiHay (p3akibli 3 BaJOH 1 KicaoTami),
MOYHAae aKiCJICHHE.

AHUTIH K MOpaJcTayHIK apaMaTblYHBIX aMiHay, firo cacray 1 OyJnoBa.
ManekynsipHasi, CTpyKTypHass 1 dJekTpoHHass ¢opmyibl. Di314HBIA



ynaciiBaciii. Y3aeMHBl YIUIBIY aramay y MalleKyJie aHlIiHy. XIMIYHBIS
ymaciiiBaciii: pIakiipli aHIJIIHY T1a aMiHarpyrmne (3 KicjJioTami) 1 apaMaThIYHbIM
A11psl (3 OpomMHal Bagoi).

ATpbIMaHHE HaChblYaHBIX amiHAy 3 TallareHalIkaHay 1 CHIPTOY,
aJHayJIEHHEM HITpa3nyuysHHAY. [I[ppIMsHeHHe amiHay.

[TapaynanbHas xapakTapbICTbIKa OyIOBBI 1 ¥IacI[iBaclieil aMiHAY 1 aMIsKY.

AMiHakicnoTel.  BbHausHHe  knaca.  DYHKUBISHAIBHBIL — TPYIIbI
amiHakicioT. [3amepris 1 HaMmeHknatypa: TpoiBisibHas 1 [FOTTAK.

o.-AMiHaKICIOThl. AMIHaBOIIATHAS KicaTa sIK MPaJCTayHIK aMIHAKICIIOT,
s€ cacTtay, OyJ10Ba MaJICKYJIbl.

@Di31yHbIA  YacIiBacill  o-aMiHaKiCIoT. XIMIYHBIS —ViaciiBacil o-
aMIHAKICJIOT: y3aeMaJ3esHHE 3 acHoBaml 1 KicioTaMi (amdaTtdpHbIs
ynaciiBaciil);  yTBapsHHE  CKJIaJaHbiX  adipay; y3aemaa3essHHE 3
amiHakiciotami (yTBapaHHE nenThinay). [lentoiqnas cyBs3b. ATpbIMaHHE OL-
aM1HaKICJIOT 3 Ol-TajareH3aMenrdyaHbiX KapOOHaBBIX KiCIOT.

[IppiMsiHEHHE 1 Ols1ariyHas poJig aMiHAKICIOT. AMIHAKICIOThI 3aMEHHBIS
1 HE3aMEHHBIS.

CiHTATBIYHBIS OJIIaMiTHBISI BAJIOKHBI: KallPpOH, HEUJIOH.

[IpaanpsleMCTBBI TIa BBITBOpPYACLI XIMIYHBIX BajokHay y PacmyOdiibl
benapycs.

bsiiki — mpeIpoAHBISA BRICOKAMANIEKYJISIpHBIA 3my4udHHI. CacTay 1 OynoBa
OsIKOBBIX Makpamanekyd. [lepinacHas, npyracHas, TpamidHas 1 yarnBspIiivyHas
CTPYKTYPBI OSITKOY.

XIMIUHBIA YiacuiBacll OSJIKOY: TIIpoJii3, JIIHATYpallbli, KalspOBBIS
PRaKIIbIL.

bismariunas poiist OAnKOY.

JamaHcTpartibii

22. Magpimi ManekyJsl MEeThUIaMIHY 1 9ThUIaMIHY.

23. JlpHaTyparpls OsUIKOY.

JlabapaTopHBIst 1OCIEIbI

9. YVrnacmiBaciii OsIIKOY: TOHATYpAIIbIs, KAIIPOBBIS PIAKIIHII.

[IpakTbIyHBISI pabOTHI

5. PammnHe skcniepbIMeHTaIbHBIX 3a1a4 (1 ragzina).

ACHOVYHBIS ITIATPAFABAHHI
JIA BBIHIKAY BYUDBHAN JI3EMHACII BYUHSY
ByuHi nmaBiHHBI:
JaBaIb a3HAYIHHI MTAHAIIISIM:
aMiHbI, aMiHAKICJIOThI (TJIIbIH, ajaHiH, (eHUIallaHiH, TJIyTaMiHaBas
Kiciara, Ji3iH), OsUIKi; HaMEeHKJaTypa amiHay 1 aMiHaKiCJIOT; plIaKiblsi
IIETIThI3AIbII;



QXKBILILSYIALb HACTYIIHBISA BiIbI J3€MHACIII:

Ha3bIBAllb:

BBIBYYaHbIsSl SIKACHBIS pAIaKIbll HA OsUIKI; aryiabHYr (OpMyJy MepIIacHBIX
amiHay; BBI3HAUAHHI Kjlacay MEpIIacHBIX aMiHAy, O-aMIHAKICIOT 1 OsUIKOY;
BBIBYUYaHbIs MEPIIACHBISI aMiHbl O-aMIHAKICJIOTHI; TajllHbl MPAKThIYHATa
BBIKAPBICTAHHS OL-aMIHAKICJIOT 1 OsUIKOY; cacTay 1 0yI0BY NEpIIaCHBIX aMiHay,
aMIHAKICJIOT 1 OsUTKOY, BEIBYYaHBIsl CIIOCA0bl aTphIMaHHS MEPIIACHBIX aMiHaY,
OL.-aMIHAKICJIOT 1 OSUIKOY; ThINbI XIMIYHBIX PIAKLBIM MEpPIIACHBIX aMiHay, O
aMIHAKICIOT 1 OsUIKOY; (PYHKUBISHAJbHBIS TPYIbl NEPIIACHBIX aMIHAY, Ol-
aM1HaKICJOT 1 0s7TIKOY; (P1314HBIS YIIacIiBacill paublBay MEPIIACHBIX aMiHAY, Ol
aMIHAaKICIOT 1 OsJIKOY; XIMIYHBIS ViacliBacll MEpPIIACHBIX aMIiHAY, O-
aMIHAaKICJOT 1 OSTIKOY;

aZpO3HIBAallb:

CTPYKTYPHBIS 1 IIKIJIETHBIS (POPMYJIbI IEPIIACHBIX aMIHAY, O-aMiHAKICIOT
1 OsUIKOY; TBHINBI BBIBYYaHBIX XIMIYHBIX PAaKIbId MEpHIaCHBIX aMiHay, O.-
aM1HaKICJIOT 1 OsATKOY T1a YpayHEeHHAX 1 cXemax;

BbI3HAYAllb:

OpbIHAIEKHACI apraHiyHara 3Jy4YsHHS Ja NeplIacHbIX aMiHay,
aMIHaKICJIOT 1 OSJIKOY Ma CTpyKTypHaill (opmysie; ThIbI XIMIYHBIX PIAKIIbINA
NEepIIACHBIX aMIHAY, O-aMIiHaKICIOT 1 OANKOy ma VpayHEHHSX; OsIKI
(9KCTIEphIMEHTAIbHA T SIKACHBIX PIAKIIBISIX);

CKJIa/1allb:

(GopMyJibl TNepHIacHBIX amiHay (MaJIEKYJSApHBIS 1 CTPYKTYPHBIS), O-
aMIHaKICIOT (CTPYKTYpPHbIA), OSIKOY (mepiuacHail CTPYKTYpPhl); CXEMBI, SIKis
aJUTIOCTPOYBAIOIb Y3a€MAaCyBsI3b IMaMDK BYTJIeBaJapojiami 1 MeplIacHbIMI
HachlYaHbIMI aMiHaMi; MaMiX KapOOHaBBIMI KiCJIOTaMi 1 O.-aMIHAKICIIOTaMi;
YpayHEHH1 plakipblid, SKis aIJIOCTPOYBAIOIb BBIBYYAHBIS  XIMIYHBIS
yiaciiBaciyi MepiiacHbIX HAChIYAHBIX aMiHay 1 Ol-aMiHAKICIIOT; BBIBYYaHbISI
criocaObl aTphIMAHHS TIEPIIIACHBIX HACKIYAHBIX aMiHAY 1 O-aMIHAKICIIOT;

XapakTapbl3aBallb:

crnocalObl aTpbIMaHHS MEPIIACHBIX HACBIYAHBIX aMiHay 1 O-aMIHAKICIIOT;
¢1319HBIA  YaciiiBacill MEpPIIACHBIX HACBIYAHBIX aMiHAy 1 O-aMiHAKICIIOT;
BBIBYYaHbIsl XIMIYHBIS YJacIiBaclll MEpIIACHBIX HAChlYaHBIX amiHay 1 o-
aMI1HaKICJIOT;

TIYMayYblllb:

y3aeMacyBsI3b IaMiXK cacTaBaMm, OyJoBail 1 yacIiBacIsiMi MEPITaCHBIX
HachblYaHbIX aMmiHay 1 O-aMIHAKICIIOT;, Yy3aeMacyBsi3b BYIJIEBaJIapojay,
NEPIIACHBIX HACBIYAHBIX aMIHAY 1 O-aMIHAKICJIOT; MPBIYBIHBI NagabeHCTBa
XIMIYHBIX ~yJacIiBaclied TramoJiaray TMepIIacHbIX HAChIYaHBIX aMiHaY;



XIMIYHBIS YJIAcIiBacIll BBIBYYaHBIX 3JIYUDHHSY 3 Ma3ilbll TIOPHI XIMIYHAN
OyJ10BBI;

aHasi3aBallb:

BBIHIKI JIaD0apaTOpHBIX JOclie/lay, MPaKThIYHBIX padoT; BYYI0OHYIO
1H(apMalLbIto;

abbIxoa3inua:

3 poublBaMi, XIMIYHBIM IIOCyJaM, JjabapaTOpHBIM aOCTaJISIBAHHEM,
npeIdopami;

IPaBO/I3111b:

XIMIYHBI 3KCIIEPBIMEHT; MaJA3JIIBaHHE MAJIEKyJ ApraHIYHbIX 3JIyUIHHSY;

KappICTallla:

By4Y30HBIM JanaMoOKHIKaM; TMpaBuiaMmi OsCIEYHBIX MAaBOJ31H MpPbI
aOBIXO/PKaHHI 3  pduYblBaMi, XIMIYHBIM  [OCyJAaM, JlabapaTOpPHBIM
abcTalisiBaHHEM 1 HarpaBajIbHBIMI IPHIOOpAMI;

IPBIMSHSIIB:

BBIBYYaHbIS MAHSIIII 1 3aKOHBI MIPBI XapaKTapbICTHIIBI CACTABY, (131YHBIX,
XIMIYHBIX yJaciiBacieil 1 crmocabay aTpbIMaHHS TEPIIACHBIX HACHIYaHBIX
amiHay 1 o.-aM1HaKICHOT.

Toma 9. AGarynbHEHHE 1 ciCTAIMAaThI3aIlblsl BeAay Ma apraHiyHai ximii (6
raji3i)

Pa3nacTaiiHaciib apraHigHbIX 3TyYIHHSY.

Krnacidikaipig apraHiyHbIX paubIBay.

VY3aemacyBsi3b mamix apraHiuyHbIMI 3JIyY3HHSIMI PO3HBIX Kiacay.

3asiexkHacIpb yiaciliBaclel paubiBay aj 0y10BbI 1X Majekys. AcabiiBaciii
OyJI0BBI 1 YnacuiBacliell BBICOKaMaJIeKyISIPHBIX 3TyUYIHHSY.

Apra"iuabisg 3Iy49HHI BaKOJI HAC.

[IpakThIaHBISI pabOTHI

6. PacnasHaBaHHe 1 BRIBYUSHHE YacliBaciied miactMmac 1 BajgokHay (1
rajsiga).

ACHOVHBISI TIATPABABAHHI
JIA BBIHIKAY BYUDBHAN JI3EMHACILI BYUHSY

ByuH1 naBiHHBI:

JaBallb a3HAYIHHI MAHAIIIAM: KiIaci(iKapls apraHigHbIX 3TyUYdSHHSY;

QXKBIIIYIISAb HACTYITHBIS BiABI I3CHHACIII:

aZpO3HIBAallb:

ramoJiari; i3aMepbl; MaJIeKyJISIPHBISL, CTPYKTYPHBIS 1 IIKIJIETHBIS (DOPMYJIIBI
apraHiYHBIX 3JTYUYSHHSY; ThIMbI XIMIYHBIX PAAKIIBIN apraHIdHbIX 3TYUIHHSY MMa
YpayHEHHSIX 1 CXeMax;

BbI3HAYAIlh:

MPBIHAJICKHACIIH  apraHiyHara 3JyuYdHHA Ja TIdyHara Kiaca ma



CTPYKTYpHail (opmyJie; MpacTopaByr0 OyAOBY MAaJEKyJ, THIMbl XIMIYHBIX
pRaKUbId apra’HiyHbIX 3IYUYIHHSAY Na YpaVHEHHSAX; apraHiyHbIs 37Ty4YdHHI
(3KCHEepBhIMEHTAIIbHA 1A SKACHBIX PAAKIIBIAX);

CKJIaJalb:

CXEMBI, SKis aJUIIOCTPOYBAIOLb Y3a€MacyBsi3b MaMIX apraHIYHbIMI
p3UbIBaMl PO3HBIX KJAcay; YpayHEHHI piaKLbId, SKis aJI0CTPOYBarOLb
XIMIYHBIS YJIaCIIBACIIl BEIBYYaHBIX pIUbIBAY 1 CIIOCA0bI 1X aTphIMaHHS,

XapaKTapbi3aBallb:

criocaObl aTphIMaHHSA apraHIYHBIX pPAYBIBAY; OYJIOBY pAIYbIBAY; THII
XIMIYHail CyBs3i; (I314HBIA YacliBacll apraHiyHbIX 3JyYSHHSY M YHara
KJIaca; XIMIYHBIA YIacIIBACIll apraHIuHbIX 3JTYYIHHAY MAYHAra Kiaca;

TJIyMAaublIlb:

y3aeMacyBsi3b MaMDK cacTaBaMm, OyJoBail 1 yiaciiBaciisiMi apraHiqHbIX
pRYBIBAY; y3aeMacyBs3b apraHIYHBIX 37MYyUYSHHSY PO3HBIX Kiacay; MPBIYbIHBI
pa3HacTaHACIll apraHIYHBIX PIYBIBAY; MPBIUBIHEI MPasyJICHHsS apraHiYHbIMI
3MyYIHHSIMI aM(aTdIpHBIX yJacIliBaclieil; MPBIYBIHBI MaJa0CHCTBA XIMIYHBIX
yJaciiBaclie apraHiuyHbIX 3IyYIHHSIY aJHAro Kiaca;, XiMIYHBIS YiaciiiBaciii
apraHivyHbIX 3JIYYSHHSY 3 Ma3ilbll T20PhIl XIMIYHAN OyA0BbI;

MPBIMSHSIIB:

BBIBYYaHbIsl MaHALLI 1 3aKOHbl NpPbl XapaKTapbICTHILBI CacTaBy 1
yinacuiBacuen paublBay, XIMIYHBIX PIaKLbIi, criocaday aTpbIMaHHS pPIYbIBaY.

I'/TABA 3
3MECT BYUDBHATI'A IPAJIMETA V¥ XI KJIACE.
ACHOYHBbBISI TATPABABAHHI JA BBIHIKAY
BYYSBHAWM J3EMHACIHI BYYHSTY

Toma 1. AcCHOVHBIS MaHAIII 1 3aKOHBI XiMil (16 raa3in)

ACHOYHBISI TaHAMI XiMil. ATam, MalleKyJia, po4ybiBa. XIMIYHBI SJIEMEHT.
[IpocThisg 1 CKIIaiaHbIsl PIYBIBBL. PAUbIBBI MalleKyJIsapHai 1 HEMalleKyJIsapHan
OynoBbl. DopmynbHAs a31HKA.

HaliBaxHeWmibla Kjackl HEapraHIYHBIX 37yUYSHHSY: aKCiAbl, aCHOBBHI,
KICJIOTBI 1 COJi, 1X Kiaciikalipisi, Ha3Bbl, CIOCA0Obl aTPHIMAHHS 1 XIMIUHBIS
yaciiiBaciii.

VY3aemMacyBs3b NaMiXK KJlacaMi HeapTraHIYHbIX 3TyUdHHSY .

KosbkacHbIg XapakTapbICTBhIKI PAUbIBa: Maca, MacaBasl JI0Jsl JIeMEHTa ¥
pAYBIBE, KOJIbKACIh (XIMIUHAsi KOJIbKACIlh), MaJiipHasl Maca, MajspHbl a0'ém
(razay).

[Tansmme mpa CTIXIAMETPHIO. 3aKOH 3aXaBaHHS Machl PIYbIBAY. 3aKOH
MacTastHCTBA CKJIAy P34bIBa.

3akoH a0'éMHbIX agHOCIH. 3akoH ABaraapa. Manspusl a0'éM 1 MansipHas
KaHI[PHTpAIIbIS ra3zy.



JIPMaHCTparibi

1. Y30pbl HeapraHiuHBIX PIUBIBAY.

2. Jlocnenpl, sKis JaKa3Barollb BbIKAHAHHE 3aKOHY 3aXaBaHHS Machl
PAUBIBAY Y XIMIYHBIX PIAKIIISX.

Pa3nikoBbIs 32124kl

1. Pa3mik a0'éMHBIX aJHOCIH ra3amaJo0HBIX pAYbIBay Ia XIMIYHBIX
YpayHEHHSIX.

2. BeutiusHHE MajsipHai KaHIHTPAIIBI1 Ta3y.

ACHOVHBISI TIATPABABAHHI
JIA BBIHIKAY BYUDBHAN JI3EMHACII BYUHSY

ByuH1 naBiHHBI:

JaBallb a3HAuUdHHI MAHSIUSAM: pdAYbIBA;, araM, MaJleKyJa, XIMIYHbI
AJIEMEHT; TpOoCTae 1 CKIagaHae piIYbIBa; XIMIYHAE 3IyYdHHE; XIMIUHas
dbopmyna; KOJbKACIh PIYBIBA;

XIMIYHAs PAAKIIBISA; THIMMBI XIMIYHBIX PIAKIbIA (3IyUYdHHS, pacKiaagaHHS,
3aMSIIYAHHS, aOMEHY); plakilbldl HEWTpamizailbll; KIachl HeapraHIuYHbIX
3IIyYDHHAY: aKciJibl (acHOYHBIS, KIiCJIOTHBIS, am(paTIpHbI,
HEeCOoJIey TBapaIbHbIs), KIiCJIOTBI (anna- 1 MHOTAaCHOYHBIS,
KICJIapO3MSIITYaIbHbIL 1 O€CKICIApOAHBIS, MOIHBISA 1 CJIa0bls), ACHOBBI
(mryosiaybl 1 cnadbisi aCHOBBI), amM(aT3PHBISA TiIPaKCiAbl, coyil (CAPIAHIA 1
KICIIBIS);

QXKBIIIYIISAb HACTYITHBIS BiAbI I3€HHACIII:

Ha3bIBAIlb:

dapmynéyki 3aKkoHay: 3axaBaHHS Machl pIUbIBay, MAcCTasHCTBA CAcTaRBy,
ABarajspa, a0'éMHBIX aJIHOCIH;

PAUBIBBI NI XIMIYHBIX (POPMYJIaxX; KJIAChl 3IIyUIHHSY; IPBIMETHI 1 YMOBBI
npalsiKaHHs XIMIYHBIX PIAKLbIN; TN XIMIYHAN praKiibll 1a YpayHEeHH;

XapaKTapbi3aBallb:

XIMIYHBIS YIACIIBACIl 3YUIHHSAY PO3HBIX Kjlacay; y3aeMacyBsi3b IMaMix
KJIacaMi HeapraHIYHBIX 3IIyIIHHSY;

MPaBO3iIlb:

MaTAMaTBhIYHbISA BBUIIYIHHI MIPBI PALIdIHHI Pa3TIKOBBIX 33/1a4;

KapbICcTala:

BYYDOHBIM JanaMoO’KHiKaMm; TaOinai pacTBapajibHacIi KiCJIOT, acHOY,
coieid y Banze; tabmiuail «llepwisiabluHas cicTAMa XIMIYHBIX 3JIEMEHTAY
J.I.MenmzsneeBay; mpaBiiaMi OsICIEYHBIX IMAaBOJ3IH MPHI aOBIXO/KaHHI 3
poUbIBaMi, XIMIYHBIM  TIOCyJaM, JiabapaTOpHBIM  aOCTaJsIBaHHEM 1
HarpaBaJbHBIMI PHIOOPAMI.

Toma 2. BynoBa atama 1 nepsisiibluHbI 3aK0H (14 raasin)
SAn3epHas Magpnbp OynoBbl atama. Cacray atamHara sjapa. ATaMmHbI



HyMap, MacaBbl JIIK. D1319HBI COHC aTaMHara Hymapa XiMigHara 3JIEeMeHTa.

Hyxomiapr 1 13aTornbl. 3'siBa pajblcakThIyHACIII.

CraH snektpoHa ¥ atame. ATamHasi apOiTainb. DHEPreThIUYHbI Y3POBEHD,
SHEPreThIYHbI TaAYy3POBEHbB, S-, p-, d-, f-apOiTami. ACHOYHBI 1 y30y15KaHbl CTaH
aTtama. DJEeKTpOHHA-Tpa(diuHbIsA CXEMBI, FJEKTPOHHBIS KaH(pIrypalbll aramMay
AJIeMEHTay MEepPUIbIX YaThIPOX MephIsiaay. s-, p-, d-, f-OeMeHTsLI.

[TepbIsabIdHBI 3aKOH 1 IEPBISABIYHAS CICTAMA XIMIUHBIX 35eMenTay 1. 1.
Meunssieena.

[leppisiaplyHAc  3MSHEHHsSI aTamMHara pajblyca, METAIIYHbIX 1
HEMETaIIYHBIX yJIacIliBaclel, JIeKTpaaIMOYHACIl 3 MaBEeTIYIHHEM aTaMHara
HyMmapa syeMeHTay A-rpyn. 3MsSHEHHE KICIOTHA-aCHOYHBIX YilacliiBacuen
akcigay 1 rijpakcijiay 3 maBeJludHHEM aTaMmHara Hymapa Jyisl JieMeHTay A-
rpyl. Y3MallHEHHE KICIOTHBIX YyJjaclliBaclle akcigay 1 Tiapakcigay 3
MaBeNiYdIHHEM 3HAYHHS CTYMEHI aKiCICHHS dJeMeHTa ¥ 3iyddHH1. Di314HbI
COHC HyMapa MephisiAy 1 HyMapa IpyIIbI.

XapakTapbhICThlKa XIMIYHara »JJEMEHTa IMa Sro CTaHOBIIIYBI ¥
NePBIAIbIYHAN cicTAME 1 Oy10Be aTaMa. 3HAYIHHE MEPhIsSbIUHAra 3aKOHY.

JamaHcTpartlbii

3. Tabmiupl nephIsabIYHaN CICTIMBI.

ACHOVHBISI TIATPABABAHHI
JIA BBIHIKAY BYUSBHAM JI3EMHACII BYUHSY

ByuHi naBiHHBI:

JaBallb a3HAYdHHI MAHAMISAM: aMQaTIpHACIh; TEPBIAIbIYHAS CICTAIMA
XIMIYHBIX BJeMeHTay (Mephlsif, Tpyma); aJHOCHAs aTaMHash Maca; paiblyc
aTama; 13aTOIbl; PaJbleaKThIYHACIb, aTamMHas apOitaib; s-, p-, d-apoOiTani,
DHEPTETHIYHBI Y3POBEHb, MAJYy3POBEHB, OJJICKTPOHHA-rpadiuHas cxema,
dbopmyia a5ekTpoHHaAN KaH(DIrypalibli; 3JIeKTpaaIMOyHaCIb;

QXKBIIIYIISAb HACTYITHBIS BBl I3€HHACIII:

Ha3bIBAIlb:

bapmynéyKy neprisiapIYHara 3aKoHy;

CKJIJIaIlb:

(OpMyJIbI SJIEKTPOHHBIX KaH(Irypaupslil 1 371eKTpOHHA-Tpa(IuHbIS CXEMBI
3aMayHEeHHs 3JIEKTPOHAMI1 3JIEKTPOHHBIX CIIa€y araMay XIMIUHBIX 3JIEMEHTAY
NIEPIIBIX YaTBIPOX MEPHISIay NEPhISIbIYHAN CICTIMBI,

XapaKTapbl3aBallb:

XIMIYHBIS DJIEMEHTHI T1a CTAHOBIIIYBI ¥ MEPhISABIYHAN cicTOME 1 Oy0Be
aTamay; 3aKaHaMepHAcIll 3MSHCHHS yJacIliBacledl aramay XIMIYHBIX
ANeMEHTay 1 YTBOpPAHBIX 1M1 pdIYbIBay (MPOCTBIS PAYBIBBI, BaIapOJIHBISA
3Iy49HHI, aKCiIbl, TIAPAKCibI) HA AacHOBE CTaHOBIIYA »JJEMEHTa ¥
NEPBISIBITHAN CiCTIME;

TIyMaYblIIlb:



Gb1319HBI COHC aTaMHara Hymapa, Hymapa nepbisiiy 1 Hymapa rpynsl (11
A-rpyn); 3akaHaMepHAcIll 3MSHEHHs ViacliBaciieil aramay XiMIYHBIX
dJIEMEHTAY JUIA JIEMEHTAY IEPIIbIX YaThIpOX Iephlaaay;

KapbICTallla:

BYYSOHBIM JanaMoxHikaM; Ta0minail «lleppisiapiuHas cicTaMa XiMIYHBIX
anementay Jl. I. MenazaneeBa»; mnpaBuiami OsCHEYHBIX MABOJ3IH MBI
aOBIXO/KaHHI 3  pdIYbiBaMi, XIMIYHBIM  TIOCyjaaM, JabapaTOPHBIM
aOCTajsiBAaHHEM 1 HarpaBaJbHBIMI MPHIOOpaAMI.

Tama 3. XimiuHas cyBs3b 1 OygoBa paubiBa (16 raa3in)

[Ipeipoaa 1 THIIIBI XiIMIYHAW CyBs31 (KaBaJICHTHAsl, 10HHAs, METAJIIYHAas).
[TanspHas 1 HenmansipHas KaBaJeHTHas CyBs3b. KpaTHacup CyBs3i.

AOMEHHBI 1 JOHApHA-aKIPNTAPHBI MEXaHI3Mbl YTBAPAHHS KaBaJeHTHaH
CyBSI31.

BanentHpis mardsiMaciii aramay syieMmeHTtay A-rpymn. BanenTtHacup 1
CTyII€Hb aKICIICHHS.

['Opbiabp3aIeisl aTaMHBIX apOiTalied 1 mpactopaBas OyaoBa MaleKyll
apraHivyHbIX 1 HEApraHIYHBIX 3ITyUY3HHSY (BYIJIEBaAapObl, aMisiK, 10H aMOHIIO,
BaJa).

MuixkManekynsipHae — y3aemaa3esHHe.  YIUIbIy — MDKMalleKyJiipHara
y3aeMaJ[3esiHHS Ha arparaTHbl CTaH paublBa. BamapoaHas CyBs3b 1 sie YILUIbIY
Ha (i3iuHbBIA YiaciiBacii paubiBa. BamaponHas CyBsi3b y MPBIPOIHBIX
a0'exTax.

TeInbl KpBILITATIYHBIX CTPYKTYp: aTamHas, 10HHas, MaJeKyJspHasi,
MeTaiyHasl.

JamaHcTpartibii

4. Y30pbl paubIBay 3 pO3HBIM ThIIIaM XIMIUHAW CyBS31.

5. KpblmtaniuHplsl palioTKi paubiBay 3 pO3HBIM ThINIaM XIMIYHAW CyBS31.

JlabapaTopHBbIst 1OCIEIbI

1. Cxnamanne Mapieil MaieKyJl HeapraHiqHbIX 1 apTaHIYHBIX 3TyYIHHAY.

ACHOVHBIS TIATPABABAHHI
JIA BBIHIKAY BYUDBHAN JI3EMHACILI BYUHSY

ByuH1 naBiHHBI:
JaBallb @3HAYDHHI MAHAIISAM: BAJICHTHACIIb; BAJICHTHBIS AJICKTPOHBI; XIMIYHAS
CYBsI3b; KaBaJICHTHAs CYBs3b: MAJISIpHAS 1 HEMaJspHas aj3iHapHas 1 KpaTHas
(nBaliHasi, TpaiiHasi), G©-CyBsI3b, T-CyBsI3b, CHaJy4yaHasi, NENTbIHAS,
BaJlapoHasA; Nay>KbIHSA CYBsI31, BAJEHTHbI Byraj; KpaTHACIb CYyBS31;, 10H,
10HHasI CyBSI3b; METAJIUHAsI CYBs3b; MDKMAaJIEKyJsIipHae Y3aeMaJ3esHHE,
BaJIapOIHas CYyBsI3b; ABINOJb;, aTAMHBIS, 10HHBIS, METAJIYHBIS, MAJICKYJISIPHBIS
KPBIIITAJ1; CTYIIEHb aKICICHHS;

QXKBIIIYIISAb HACTYITHBIS BiABI I3CHHACIII:



aJIpO3HIBAallb:

PAYBIBBI 3 PO3HBIM ThITIaM XIMI4HAM CyBsI31 Ia popmyiax;

BbI3HAYAIIb:

BaJICHTHACIb 1 CTYIIEHb aKICJIEHHS XIMIYHara sJjieMeHTa ma (opMmye
3JIy43HHS; ThIN XIMIYHAH CyBs31 (MaMiX MeTanaMm 1 rajiareHaM; BaJapojam 1
HEMeTajaM; TMaMiX araMaMmi HeMeTajgay 3 pO3HbIMI  3HAUYIHHAMI
AJIEKTPaaIMOYHACII1; Y IPOCTHIX PAYBIBAX);

mpacTopaByro OyJIOBY MaJeKyJd 3 Ta3ilbll TiOpbIAbI3albll  aTaMHBIX
apOiTanei;

CKJIaJalb:

CTPYKTYPHBISl (GOPMYJIBI PIUBIBAY MajeKyJIsIpHail Oy0BBI;

XapakTapbl3aBallb:

MDKMaJIEKyJIsipHae y3aeMa3esiHHE;

TIIYMAaubIIlh:

MeXaH13Mbl YTBApAIHHS XIMIUHAM CyBsI31: 10HHAM, KaBaJleHTHal (aOMEHHBI
1 JOHapHa-aKIPNTAPHbI), METAIIYHAN;

VIUTBIY MDKMaJIEKyJsipHara y3aeMaa3essHHs Ha arpaTaTHbI CTaH PIYbIBa;

KapbICTaIlA:

BY4YPOHBIM JanaMoxHikaM; Taomimail «IleppisiapluHas cicTaoMa XiMIYHBIX
anementay Jl. I. MenazaneeBa»; mnpaBinami OsCHEUYHBIX MABOJ3IH MBI
aOBIXO/PKaHHI 3 pduYblBaMi, XIMIYHBIM  [OCyJAaM, JlabapaTOpPHBIM
abcTalisiBaHHEM 1 HarpaBajbHbBIMI IPHIOOpaMI.

Toma 4. Ximiunblisa prakibii (14 raasin)

Kiacidikampis XiMI9YHBIX PIaKIThI.

[lermtaBel 3dekT XiMiyHAW piakiibli. Prakiibpli 9K3a- 1 SHIATIPMIYHBIS.
TrpmaxiMiuHbIs YpayHEHH.

Cxopacip XIMIYHBIX PIAKIIbIA. 3aaexkHacllb CKOPACIl XIMIYHBIX PIaKIIbIH
a7 TPBIPOIBI PIATYIOUBIX PAYBIBAY, KAHIPHTpAIbll (3aKOH A3EI0UbIX Mac),
TAMIIEpPATYpPHI, IUIOIIYBI TABEPXHI CyAaKpaHaHHs, HasyHACI[l KaTaii3aTapa.

AbGapavanbHacilb XIMIYHBIX PIaKibld. XIMiUHas payHaBara. 3pylIdHHE
XiMIYHaW payHaBari maj J3essHHEM 3HemHiX (akrapay (mpsiHOb Jle
[laTarane).

AKicnsuibHa-aiHAyIeHYbId  p3akubli. HaiiBakHEHIIbIsl aKiCISUIbHIKI 1
aTHAYIISIBbHIKI. AKICIsSIbHA-aIHAYICHYBISI TPAIAChl ¥ TPBIPOJI3E, TIXHIIBI,
MOOBILIE.

JI>maHcTparibii

6. DK3a- 1 SHAATIPMIYHBIS MPAIICHI.

7. 3anmexHacip CKOpacil XIMIYHBIX PIaKUbIA aJ IUIONIYbl MaBEPXHI
CyJIaKpaHaHHS PIaryloubIX pIUbIBaY.

8. KaraniTeiuHae 1 HeKaTaIIThIYHAE PACKIIaIaHHE TIEPaKCIy Bagapoay.

9. JI3esitHHE BollaTHAM 1 CEpHAM KICJIOT Ha LBIHK (3KaJie3a).



10. AKicnsibHa-aTHAYJICHYbIS PIAKIIBIL.

PaznikoBbIs 33124kl

3. Pa3niki na TapMaxiMIYHBIX YpayHEHHSIX.

JlaGapaTopHbIsl 1OCTEbI

2. JlacnegaBaHHE YIJIBIBY TAMIEPATYphl 1 KAaHIPHTpALbIl KIiCIAaThl Ha
CKOpaclilb y3aeMaJI3e€sIHHS IBIHKY (Kajie3a) 1 cajsiHaid KiCIaThl.

[TpakTeIaHbISI paOOTHI

1. XimiuHblsa paakieii (1 ragzina).

ACHOVHBISI TIATPABABAHHI
JIA BBIHIKAY BYUDBHAN JI3EMHACII BYUHSY

ByuH1 naBiHHBI:

JaBallb a3HAYPHHI MAHSIISM: [IeTUIaBbl A(DEKT XIMIYHAN PIAKIIbIL; IK3a- 1
SHAATIPMIYHBIA PIAKIIBI1; CKOpPACIIb XIMIUYHANM PIAKIIbIl; XIMIUYHASA payHaBara;

QXKBIIIYIISAb HACTYITHBIS BBl I3€HHACIII:

Ha3bIBAIlb:

OPBIMETHl 1 YMOBBI TIpaIiKaHHS XIMIUHBIX PIaKIbIF; THIN XiMiYHAN
PPaKIIbII;

bapMynEyKy 3aKOHa J3€H0UYbIX Mac;

dakTapsl, SKis YIUIBIBAIOIb HA CKOPACIlh XIMIYHBIX PIAKIIbINA; MPBIKIIA bl
HeabapayaabHbIX 1 adapadabHBIX XIMIYHBIX PIaKLIbIN;

HaWBaKHEWIIIBIS aKiCIISUIbHIKI 1 aTHAYISUTBHIKI;

aZpO3HIBAallb:

THITIBI XIMIYHBIX PIAKIIBIN T1a YPayHEHHSIX;

BbI3HAYaIlb:

PAUBIBA-AKICISUIBHIK 1 PIUbIBa-aHAYIIIIbHIK A YpayHEHH] aKiclsJIbHA-
aJHayJIeH4Yal paaKibli;

THIN XIMIYHAHN praKIilbll 1a YpayHeHH;

TIYyMAaYbIIlh:

3aJIe)KHACIIb CKOpACIl XIMIYHAN pAaKIibll a7 po3HBIX (pakTapay (mpeipoaa
plaryroublx paYbIBay, KaHIHTPAIBISA, TAIMIEparypa, IIICK, KaTaii3aTtap,
TJI0IIYA MaBePXHI CyJlaKpaHaHHs); CyTHACIh XIMIYHAW payHaBari 1 YMOBHI sie
3pYUISHHS; MEXaH13M MPapCy IEKTPATIThIYHAN JIBICALIBISIIBII;

PaBO/I3111b:

MaTAMAaThIYHbISA BBUIIYIHHI IIPBI PAILIdHHI Pa3IiKOBBIX 3a/1a4;

XIMIYHBI SKCIIEPHIMEHT;

KapbICTAIIA;

By420HBIM JamaMoO’KHIKaM; TMpaBiiami OsCIIEYHBIX MABOJ3IH TPHI
aOBIXOJKAHHI 3  pdA4yblBaMi, XIMIYHBIM  TIOCyJAaMm, JadapaTOpHBIM
aOCTayisIBaHHEM 1 HarpaBajJbHBIMI TIPHIOOpAMI.

Tama 5. Ximis pactBopay (14 ran3in)



PactBopsl. PacTBapanne sk (dizika-xiMiuabl mpardc. LlemnaBpis 3heKTh
Ipbl paCTBAPIHHI.

['igpatel 1 KppIUTATIET1APATHIL.

PactBapanpHaciip paubiBay Yy BajA3e. 3ajekHACIb pacTBapajbHACII
p3UBIBAY aJ IPBIPOJIBI PIUbIBA, TAMIEPATYPHI 1 LICKY.

CnocaObl BBIpaXKIHHS CacTaBy pacTBopay.

DONeKTpamiThIYHAs JBICALBIALIBIA 37YyUSHHSY 3 PO3HBIM ThINIaM XiMiyHaH
CyBs31.

Crymenb  dJeKTpadiThIuHAW  Japlcalbiaibli. MOUHBIS 1 clIa0bIst
ANEKTPANITHL. Y PayHEHH] AbICALBISALBI MOIHBIX 1 CIA0BIX 3JIEKTPAIIITAY.

YMOBBI HeabapaudalibHara mnpaisikaHHS pAIaKiplii 10HHAara aOMeHy ¥
pacTBOpax AJIEKTPAIITAY.

XIMIUHBIA ~yJacliBacll AacHOY, KICIOT, COJEeHd Yy CBSTJIE THOPHIL
AICKTPATITBIYHAN JIBICAIIBISIIBII.

Bana sk cmaGer anextpanit. Bamapomusr makazusik (pH) pactBopy.
XapakTapbhICThIKa KICIOTHBIX 1 AaCHOYHBIX YyJaclliBacIled pacTBopay Ha
najicTaBe BeniubiHi pH pactBopy.

[Tansmie ad rigpodiize comnei.

JamaHcTpartlbii

11. DnekTparnpaBoIHACIb paCTBOPAY JIEKTpaiiTay.

12. Poaakupli i0oHHara aOMmeHy, siKisi TMpalsKarolb 3 YTBAPIHHEM Trasy,
acajiKy, MayiaJipicalblipaBaHara p4biBa.

13. XiMiuHbIs ynaciiBaciii KicJIoT, aCHOY 1 COJeH.

Pa3mikoBbIg 3a0a49b1

4. Pasnmik mac abo ab6'émay poubiBay, HEAOXOAHBIX ISl TIPbITaTaBaHHS
pacTBOopy 3 3aJaj3eHall MacaBail Joisd (MaJsipHal  KaHIPHTpAIISH)
pacTBOpaHara pa3ublBa.

5. BouniusHHI 112 YpayHEHHAX PIAKUbIH, sIKIsS MPalsKalolb Y pacTBOpax.

6. Beimiusane pH pacTtBopay MOIHBIX KICTIOT 1 II4oiayay.

JlabapaTopHBbIst 1OCTEIbI

3. Prakieii ionHara abmMeny.

4. BpI3Hau9HHE KICJIOTHa-aCHOYHara xapakTapy pacTBOpy 3 JamamMorai
1HJIbIKaTapay.

5. T'igponi3 coneit (Bei3HausHHE pH pacTBOpay coleit).

[TpakTeI9HBISI paOOTHI

2. BeiByusHHE ¥naciiBacliei KiClIOT, aCHOY 1 COJell y CBSITJIE TIOpPbIl
AICKTPpAIITBIYHAN JbIcanplanbll (1 rag3ida).

3. PammnHHe sKkcnephIMEHTANbHBIX 3aa4 na T™aMe "Ximis pactBopay" (1
raj3iga).

ACHOVYHBIS TATPABABAHHI
JA BbIHIKAY BYUSBHAU JIBEMHACLI BYUHAY



ByuHi naBiHHBI:

JaBallb a3HauYdHHI TaHALILISIM: pacTBapajibHaClb PAUbIBA;
KPBIITAJIETIAPAT; 3JIEKTPAIITHl 1 HE3JIEKTPATIThl;, aHI€H, KaTbIEH; pAIaKIbIl
10HHara abMeHy; T1JIpoJIi3 COoJeH;

MOIIHBIA 1 CHAOBIS AJIEKTPATITHI; CTYTIEHB AJIEKTPATITEIYHAN ABICAIIBISIbI;
BaJlapoAHbI naka3ubik (pH);

QXKBIIIYIISAb HACTYITHBIS BBl I3€HHACIII:

Ha3bIBAllb:

KaThI€HBI 1 aHIEHBI; YMOBBI TpallIKaHHS pPIaKIbIi 10HHara aOMeHy;
MOIIHBIA 1 CJIA0BIS AJEKTPAITHI,

aJpO3HIBallb:

YpayHEHH1 XIMIYHBIX PIaKLbId, 3amicaHblsl ¥ MaJleKyJsIpHai, MOyHail 1
CKapo4aHail 10HHbIX opmax;

CKJIaJIaIlb:

YpayYHEeHH1 AJIEKTpaNIThIYHAN JBICAIBIAIBI KICIOT, HI4ojavay, COJeH;
ypayHEeHH1 XIMIYHBIX PIaKIIbIN y MaJeKyJIsipHal, MOYHaii 1 ckapoyaHai 10HHBIX
dopmax;

XapakTapbl3aBallb:

pacTBOp; pacTBapajlbHIK, pacTBOpPaHae pdAYbIBA;, pacTBapaIbHACIIb;
KICJIOTBI, IITYOJIAYbI, COJI1 SIK AIEKTPAIITHI;

TIIYMAaYbIIlh:

AJIEKTpanpaBOJAHACIbL PACTBOPAY JIEKTPAITAY;

MEXaHi3M JJICKTPATITBIYHAN JTBICAITBISIIBII;

MPaBO3IIlb:

MaTAMaTBIYHBIS BBUTIYAHHI MPHI PANIIHHI PA3IIKOBBIX 337124,

XIMIYHBI 3KCIIEPHIMEHT;

KapbICcTala:

By4Y30HBIM JanaMoOKHIKaMm; TMpaBiiami OsCIEYHBIX MAaBOJ3IH MpPbI
aOBIXO/PKaHHI 3  pduYbIBaMi, XIMIYHBIM  TOCyAaM, JiabapaTOpHBIM
abcTayisiBaHHEM 1 HarpaBajibHBIMI IPHIOOpAMI.

Toma 6. Hemeransr (34 ran3iHb)

XiMIYHBISL 2JIeMEHThl HeMeTalibl. CTaHOBIIIYA ¥ TEPBISAbIUHAN CiCTAME
XIMIYHBIX 3JIeMEHTay. bBynoBa 3HEINIHIX 3JIEKTPOHHBIX a0aJOHaK aramay
HEMeTaJlay, BAJICHTHACIIb, CTYIICHb aKICJCHHS ¥ 3JTyYIHHSIX.

Banapon. Bamapon sik XiMIUHBI 3JIEMEHT 1 MPOCTae piaubiBa. [3aTorbl
Bagapoay. di3iuHbIs ymaciiBacii.

XiMIUHBIS YJacIiBacli: y3aeMmajJ3esHHE 3 HeMeTallaml, ITYoJadHbIMI 1
IY0Ja9Ha3sMENIbHBIMI ~ METajami, akcigami MeTaiay, TiApbIpaBaHHE
HEHACHIYaHBIX apPTaHIYHBIX 37TyUIHHSY.

JIsaTyublss BajgapoAHBIS 3JIyUdHHI HeMmeranay (cactay, ¢i314HbIA
yiacuiBacii, 3MsSHEHHE KICIOTHBIX YJacliBacluen 3Jy4sHHSY y rpynax 1



nephIsIax).

[Mapeiabl  mYoIayHBIX 1 IIYOJAYHA3sMENbHBIX MeTanay ((hi31uHbIsA
VyiacuiBaciii, y3aemMaa3esiHHe 3 BaJi0i).

[lepakcin Bamapoay: OynoBa MayieKydbl, (I314HBIL 1 XIMIYHBISA
VyhacuiBacil: pdIakilbld pacKIaJaHHs, y3aeMaA3essHHE 3  pacTBopami
MepMaHraHaTy Kajito 1 Eapiay.

ATpbeiIMaHHe Bagapoay YV JabapaTopeli 1 ¥ IpaMbICIOBACIII.
BrikapeicTaHHE Bajapoay SK JKajariyHa 4YpicTara IajiiBa 1 ChIpaBiHBI JIS
XIMIYHa# TPaMBbICIOBACII].

[amarenpl. T'anmareHsl SK XIMIYHBIS 3JIEMEHTBl 1 MPOCTBIA PAIYBIBBI.
@i31uHbIA  yIacuiBacll MPOCTBIX p3ubiBay. HailBaKHEHIIbIST MOPBIPOIHBISA
3Ny43HHI rajareHay. ATpbIMaHHE XJopy V Jadapatopbli J13€sTHHEM
aKiCIUIbHIKAY HA KAHIPHTPABAHYIO CAISHYIO KicaaTy. ATpbIMaHHE XJIOPY ¥
IPaMBICIIOBACIII AJIEKTPOITI3aM XJIapbIdy HATPHIIO.

XiMIUHBIA ~ YJacIiBacill TajareHay: y3aeMmMaJ3esHHE 3 MeTaiami,
BaJapoJiaM, pacTBOpaMi COJIeH rajareHaBagapOHBIX KICJIOT; y3aeMaa3esiHHE
XJIOpY ca IIyojiayaMi Ha X0JiaJ3€ 1 Mpbl HarpaBaHHI, XJIapaBaHHE apraHIvYHbIX
3Iy4YdHHAY. [anareHsl sik akiCIsIbHIKI.

AcaOmiBacii  XIMIUHBIX —yJjaculiBacued Qtopy: y3aemaa3esHHe 3
KicJIapo/iaM, BaJIOH.

[amarenaBamapoabl.  ATpeiMaHHe  ranareHaBagapoaay.  Di3iuHbIA
VnacmiBacii. ['amarenaBamapomnbis kicnmoTel. Cima rajgareHaBaJgapOJIHBIX
KICJIOT.

XiMIYHBIS ~ VJacIiBacill TajareHaBaJapOJHBIX KICIOT: J3€sSIHHE Ha
IHIBIKATAPBI, y3a€MaJ3€sHHE 3 MeTajllaMi; acHOYHbIMI 1 amMdaTdpHBIMI
akcizami; ripakcizami mertanay; cossimi. AcabmiBacui (ropaBagapoHai
KiCJIaThl: y3aeMaJi3esiHHE 3 akcigaM kpamHio(IV) (13esHHe Ha MIKII0).

Codni ranareHaBaIapoJIHBIX KIiCJIOT. SIKaCHBISI pIaKIIbIl HA rajareHibl.

bismariunae 3Ha4YHHE 1 MPBHIMSHEHHE TajareHay 1 ix 37y4dHHSY.

Onementbl VIA-rpymsl: kicinapon 1 cepa. Kicmapond 1 cepa sk XiMIYHBIS
AJIEMEHTHI 1 MPOCTHIS PAUBIBBL. [IPOCTHIS pUBIBBI KICIAPOAY 1 CEPHI, ATATPOITis
(kicmapof, a3oH; paMmOidHas, MaHaKIIIHHAS, TIacThiuHas cepa). [IpeipoaHbLs
3JIy4Y9HHI KICTIapOay 1 CEepHI.

®D1314yHBIA YiaciiBaciii Kiciaapoy 1 a3oHy. bynoBa manekyJsibl a3oHy.

XIMIUHBIA YiacuiBacil KiCIapoay: akKiCI€HHE MPOCTBIX 1 CKJIaJaHbIX
paubIBay (MeTanay, Hemeranay, akciny Byriaspoay(1l), akcigay sxaneza(1l) 1 (11,
[I1), cympdimay xame3a 1 IBIHKY, apraHIYHBIX 3TyYSHHSY). ATphIMaHHE
Kiciapomay ¥ 1abapaTophbli 1 TPaMbICIIOBACIII.

Aca0miBacIii XIMIYHBIX yJIacIliBacIle a30HY: y3aeMaa3essHHE 3 paCTBOpaM
&Iy Kamiio.

Oi31yHbIsA YiaciiBacii pamOiuHail cepbl. Cacray 1 OyaoBa MajieKyJibl.
XiMIyHBIS YIacliBaciii: y3aeMaj3essHHe 3 (TopaM, KicjiapojaM, Bajgapojaam,



MeTanami.

[IpeIMsHEHHE KiCTIapoay 1 CepHI.

BanapoiHbIs 3)1yUusHHI KiCJIapOy 1 CEPBHI.

Bana. Bynosa manekynbl. AcabmiBacui (i314HBIX yJacIiBacleu, sKis
a0yMOYJIeHbI BaIapOAHBIMI CYBSI3SIMI.

XiMIYHBISL VacliBacili BaJibl: y3aeMaJ3€sIHHE 3 aKThIYHBIMI MeTajlaMmi,
KICJIOTHBIMI 1 aCHOYHBIMI aKcijjaMi, rajareHami, rijipblgaMi MeTanay, coasMmi
(rizmpomis).

CepaBanmapon (OymoBa Mmaniekyibl, (i314HBIS YIacliBacill, yIUIbIY Ha
aprasi3M yajaBeka). XiMIUHbIS yacIiBaclll: y3aeMaJ3essHHE 3 KiclIapojaM 3
yTBap3HHEM cephl 1 akciny cepbl(IV); yzaemanzesnue 3 akcigam cepoi(1V).

CepaBanaponHasi Kiciara siKk cjaadasi AByXacHOYHas KicjaTa 1 sie CoJil -
cyJb(iasbl 1 rigpacyabdiabl. SkacHas pIakubis HA CYJb(ia-10HbI.

Kicnapoansis 3my43HHI CEpBHI.

Axcin cepri(IV): OymoBa manekymbl, ¢Gi319HbIA yiaciiiBacii. XiMIYHbISA
ynaciiBaciii: y3aeMmaa3essHHEe 3 BaJlod 3 YTBapd HHEM CApHICTail KiciaThl;
ACHOYHBIMI aKciJiami 3 yTBapdHHEM CyJb(}iTay; mdosiadyaMi 3 yTBapIHHEM
cylbdiTay 1 rigpacyibditay.

Axkcig cepbl(VI), @iziunbia  ymacuiBacui. XiMIYHBIS — YJIaciBacii:
y3aeMa/3esiHHE 3 BaJI01 3 yTBApIHHEM CepHal KiCIaThl 1 0JIeyMy, pacKjialaHHe
Ipbl HarpaBaHHI.

CepHas kiciara SK MOI[HAs JByXacHOyHas Kicnata. XiMIYHBISA
VynacmiBacii pasOayieHail cepHail KiclaThl: y3aeMaJ3esHHE 3 MeTallami,
acCHOYHBIMI 1 am@aTdIpHBIMI akcigaMi, TiIpakcigami MeTaiay, COJsMI.
AKICTISTTBHBIA YacIiBacill KaHIPHTpaBaHal cepHal KiclaThl HA TMPBIKIIAI3e
y3aeMan3esiHHA 3 MeTanami (Mea3b, cepabpo, UbIHK, MarHiid). Cynbdarsl:
KaJlito, HaTphit0 (OSI3BOJIHBI 1 KPBINITAIIYHBI, TJiayOepaBa COJb), MarHiio;
KynapBacbl (MEIHBI, >KaJle3Hbl, LIbIHKABbl), 1X (I3IYHBIL 1 XIMIYHBIA
ViaciiBaciii.

XIMIYHBIA PAaKIbIl, KIS JISDKAlb Y aCHOBE IpambIciioBara aTpbhIMaHHS
CepHai KiCaThl.

[IpeiMsiHEeHHE cepHall KichaTel 1 cyiabdaTay (rimaydepaBa coib, Cylbdar
MarHir, MeJIHbI KyIapBac).

OneMeHTbl VA-rpynbl: a3oT 1 gocdap. A30T 1 gocdap sK XIMIYHBISA
AJIEMEHTHI 1 MPOCTHIST pIYbIBbl. DI31YHBIS YIacIHIBACcIli MPOCTHIX PIYBIBAY.
Anatpomist  ¢ocdapy (6enbl, UYBIPBOHBI, YOpHBI (ochap). XimiuHbIA
VymacmiBacii azoty 1 docdapy: y3aemaa3esHHE 3 aKThIYHBIMI MeTajlaMi
(yTBapaHHE HITpHIAAY 1 hachingay); y3aemam3esHHe 3 KiciaapoaaM (yTBapIHHE
akcimy azory(Il), akcimay docdapy(Ill) 1 (V)); y3zaemamzesHHe a3oTy 3
BajlapoaaM. bisariganas poss 1 npeIMSHEHHE a30Ty 1 pocdapy.

Awmisixk. bBynoBa manekynbel. AcaOniBacii (i3i4HBIX  yJaclliBacleH,
a0yMOVJIeHbIsI BaJapoJHbIMI CyBs3siMi. XIMIUHBIA YJacIiBacili aMisiKy:



y3aeMaa3essHHe 3 KicliapojaM (TapHHE 1 KaTaliThlUHAe akKiCIeHHE), BaJoH,
KicioTami. XiMIYHBISI aCHOBBI IpaMbICiiOBara arpbIMaHHd amisky. [iapar
amigky. Comi amoOHII0, PIaKIbIl 1X y3aeMaJ3esHHS ca IIJojiadami 1
packiajaHHs TIphl HarpaBaHHI. SIKacHas poiakmbldi Ha 10HBI aMOHIIO.
[IppIMsiHEHHE aMIsIKy 1 COJIEl aMOHIIO.

Akcig  azory(Il): cacray, (i3iuHbII 1 XIMIYHBIS ~ yJacUiBacil
(y3aeMa3essHHE 3 Kicjaapoaam).

Axcin  azoty(IV): cacray, ¢i3iuHbls 1 XIMIYHBIS ~ yjacIiiiBacIil
(y3aeMaJ3esiHHE 3 BaJION).

A3oTHas kicnarta. byjoBa manekysbl. XIMIUHBIS YaacliBacil a30THAW
KiCJIaThl: J3€IHHE Ha I1HABIKATaphl, y3aeMaJ3€siHHE 3 AaCHOYHBIMI 1
am(paTdpHBIMI  akcigami, TiOpakciiami MeTaiay, coJisiMl. AKICISIbHBISA
ynaciiBaciii KaHIPHTpaBaHail 1 pas0ayieHaid a30THAW KicJlaThl MpPbI
Vy3aemMaa3essHHI 3 MeTallaMmi.

Hitpatsl: T9)pMiuHae packiiagaHHe.

XIMIYHBIA PIaKIbll, SKiS JISDKAlb Y aCHOBE IpambIciioBara aTpbIMaHHS
a30THAM KiCJIaThI.

[IpeIMsHEHHE a30THAM KiciaThl 1 HITpaTay.

Axkciasl pocdapy(Ill) 1 (V), iX yTBapsHHE ¥ BBIHIKY aKicIeHHs Qocdapy.
VY3aemanzesnne akciny Qocdapy(V) 3 Bamoir 3 yTBapsHHeM (docdapHai
KIiCJIaThI; 3 ACHOYHBIMI aKclJiaMi, Irqoaqyami.

®docdapHas kicnata: acaOmiBacii AJIEKTPATITBIYHAM  ABICAITBIAIIBIL.
XiMIYHBIS yIacIiiBacIll: I3esSHHE Ha 1HBIKaTaphl, y3aeMaJI3esiHHE 3 MeTallaMi,
ACHOYHBIMI aKciJiami, acCHOBaMi, cojisiMi, amisikam. Codi gocdapHail Kiciaars:
dacdartsl, rigpa- 1 geiriapadacdartel. SkacHas prakubis Ha dacdaT-10H.

[IpeimsinenHe docdaphaii kicnatsl 1 pacdaray.

HaliBaxHeillible  MiHEpalbHbII YTHAaeHHI: a30THBIA, (ocdapHbls,
KaJIIHBISA, KOMITJICKCHBIA.

OnemenTtbl [VA-rpymbl: Byrsipon 1 KpaMHidA. Byrmsipon 1 kpaMmHIN gk
XIMIYHBISL 3JIEMEHTBI 1 TPOCTHIS P34bIBbl. Di314HBIA YIacIiBacil MPOCTHIX
paubIBay. Anatporis ByJsipoay (anmas, rpadiT, kapOiH, GpynepaHsl, rpadeH).
XIMIYHBIA YIacIliBacill ByTJIAPOAY 1 KPIMHIIO: y3aeMaa3esiHHE 3 Kicaapoaam 1
MeTallaMi, y3aeMaJI3essHHE BYTUISIPOJTY 3 BaJapoJiaM 1 KpIMHIEM.

[TppIMsTHEHHE BYTIISIPOY 1 KPIMHIIO.

Axkcig  Byrmspony(Il):  ximiunbigs cyBa3l ¥ manekyne, (i3iuHbIA
ynacmiBacii. TakciuHacips akcigy Byripoay(Il). Ximiunbeis ynacimiBaciii:
y3aeMaJa3essHHEe 3 KicjaapojaM, akcigaMi MeTajlay; BBIKAPBICTAHHE IS
aTpBIMAaHHS METaHOJTy 1 MypalblHAK KiCJIaTHI.

Axcig Byrmspoay(IV): OymoBa wmanekymbl, (i3idHBIS YIIaciiBaciil.
XiMIYHBIS VJacIiBacIi: y3aeMaJ3esHHE 3 BaJold, AaCHOYHBIMI aKcijami,
nyojiagyaMi (yTBapIHHE KapOaHartay 1 rizpakapbaHaray).

AKC1bI BYIJISIPOJTY 1 9KanariuyHas Osicriexa.



ByranpHas kicmata sk HAYcTOMiiBae 3iayusHHe. KapOanatel 1
rigpakapOaHatel. XIMIYHBIS ~YyiaciliBacIli cojiell ByrajibHail KiCJaThI:
y3aeMa/3essHHE 3 KiclIoTaMl, T3pMIYHAE packjiaJaHHE, y3aeMalepaTBapIHHI
kapOaHaTay 1 rijpakapoaHaray.

KapOanaTel HaTphIlO 1 Kajito: KalbllbIHIpaBaHas coja, MiTHas COJa,
naTtani, iX npeIMsiHeHHe Y noOsiie. [IpsiMsiHeHHE kapOaHaTay y BeITBOpYACIl
mikia. KapGaHat kanbIblio ¥ MPBIPOI3E ¥ cacTaBe MeENTy, BalHAKY, MapMypy,
1X BbIKapbicTaHHe. AcHOYHBI kapOanat wMemzi(Il) (mamaxir): cacray,
IpBIMSIHEHHE.

Axcin xkpaMmHito(IV): memanekynsipHass OynoBa, (i3iuHbIA YiiaciiBacii.
XIMIUHBIA YlIacuiBacll: y3aeMaJ3essHHe ca mvoJsiadyaMi (y pacTBopax 1 Ipbl
CIUJIAYJICHH1), aCHOYHBIMI aKClJiaMi, COJIsIMI, TUIaBIKOBAM KICJIATOM.

KpsMHieBas kiciiata: aTppIMaHHE 13€IHHEM MOIIHBIX KICJIOT Ha PaCTBOPbI
curikaray; Jariaparaiblis Ipbl HarpaBaHHi. CltiKaremb.

BreiTBOpuacis  OynmayHiubix MaTiIpbisiiay (IPMEHT, O€TOH, IIKIIO).
XIMIYHBIA PIAKIIbIL, KIS JsDKAIb Y aCHOBE BBITBOPYACII] IITKJIA 1 IIMEHTY.

JpmaHcTpartibii

14. Y30pbI pO3HBIX HEMETATAY .

15. ATpriMaHHe Bagapoy y3aeMaa3essHHEM LIIHKY 3 caJlsiHall KiclIaTou.

16. ITpbIpoAHBIA 3IIyUY3HHI TajlareHay.

17. SIxacHbIsl paaKIibll HA XJAPbLI-, OpaMiji-, €1bI1-10HBbI.

18. Y30psI cynbdaray.

19. Brisiynenne cynbdar-ioHay y pacTBOPHI.

20. Y30p#l HiTpaTay.

21. Y30psl MiHEpAIbHBIX YTHACHHSY .

22. Kpblmtaniusbls pamoTki rpadity 1 anmasy.

23. Paakupis y3aemaa3esHHs KapOaHaTay 3 KiclIOTaMi.

24. Y3aemanepaTBapaIHHI TjpakapbaHaTy 1 kKapOaHaTy KaJbIIbIIO.

JlabapaTopHBbIst 1OCIEIbI

6. BrimpabaBanHe 1HIBIKaTapaM pacTBOpay BadapOIHBIX 3TyYIHHSY
HEMeETanay.

7. JlacnemaBaHHe XIMIUHBIX YyJaciiBaclied pasz0ayieHara pacTBOPY
CepHai KicaThl.

8. BoisiyieHHe 10Hay aMOHIIO ¥ pacTBOPBI.

9. Brisynenne dacdar-ioHay y pacTBOPHI.

[TpakThI9HBISI paOOTHI

4. PammHHE 53KCNEpbIMEHTANIBHBIX 3anady na 1ame «Hemeransy (1
raj3iga).

5. PacnaznaBanHe MiHEpaJIbHBIX yrHacHHSY (1 raa3ina).

ACHOVYHBIS TATPABABAHHI
JA BbIHIKAY BYUSBHAU JIBEMHACLI BYUHAY



ByuHi naBiHHBI:

QXKBILISYIALb HACTYIIHBISA BiIbI J3€WHACIII:

Ha3bIBAIlb:

XIMIYHBIS 3JI€MEHTEI METaIbl 1 HEMETAaJbI;

(1314HBIA 1 XIMIYHBIS YJACLIBACIl BBIByYaHBIX HEMETaslay, KiCIOTHBIX
aKcizay, KicloT, coyiei, aMisKy; sIKaCHbIA paakiipl Ha ionsl NH4", Cl, Br, I,
SO4*, CO3*; 6ymayHiubla MaTIPISIb;

aJpO3HIBAaIlb:

KapOaHaThl, XJapbIbI 1 CyIb(aThl (IKCIEPhIMEHTATIbHA);

BBI3HAYaIlb:

BBIBYYaHBISI HEAPTaHIYHBIS 3IyY2HHI (OKCIEPBIMEHTAJbHA Ta SIKACHBIX
PPAKIIBISAX);

CKJIa/1allb:

YpayHEHH1 piaKIblid, SKis XapaKTapbI3yIOllb XIMIUHBISA YIAcCIiBacIll
BBIBYYaHBIX PIUbIBAY 1 cCriocalbl 1X aTpbIMaHHS,

XapaKTapbi3aBallb:

¢b1314HBIA 1 XIMIUHBIS YiaciiBacii HeMeTajay 1 1X 3JIy4YdHHSY; TaliHbI
IPaKThIYHATA BBIKAPBICTAHHS HEMeTaIay 1 1X 37yUdHHSY;

MPaBO/I3111b:

XIMIYHBI 3KCIIEPHIMEHT;

KaphICTallla:

By4Y20HBIM JamaMokHiKam; TaOuimail pacTBapajibHACIl KICIOT, acHOY,
conmeid y Banse; Tabminail «llepeisiapluHas cicTAMa XIMIYHBIX DJIEMEHTAY
J.I.MenazsuteeBa»; mpaBiiaMmi OSCIICYHBIX MaBOJ31H TMPHI a0BIXOJKAaHHI 3
poUbIBaMi, XIMIYHBIM  TIOCyJaM, Jia0apaTOpHBIM  aOCTaJsiBaHHEM 1
HarpaBaJIbHbIMI PHIOOPAMI.

Tama 7. Metansi (18 ranzin)

[TanaxiHHE MeTanay y MEephIABIYHAN CICTAIME XIMIYHBIX JJIEMEHTAY.
AcalmiBacii 3JeKTpoHHaW OynoBbI atamay wmetanay. CTymeHi axicleHHs
aTaMay METalay y 3J1y4dHHSX.

Pacnaycromxanacup metanay y 3iMHOM Kapsbl.

®d131yHbIA YaciiBacii Metanay. CrijiaBbl MeTanay (UbIryH, cTallb, OpOH3a,
JaTyHb, MEJIbXI1EP, A3I0PATIOMIHIN).

AdapOoyBanHe MONBIMS JIATYYbIMI 3JIYUYSHHSAMI MeTanay (HaTphIio,
KaJIik0, CTPOHIIBIIO, OaphIt0, PyOiIbIt0, ME31).

ATynbHBIS ~ XIMIYHBIS ~ yiacmiBacil  MeTaiay: y3aeMmaa3esHHEe 3
HEeMeTajaMi, BaJoH, KicoTaMi, BOJHBIMI pacTBOpaMi mr4osaday i coneit. Pan
aKTBIYHACII MeTajay.

ACHOYHBISI TPaMBICIIOBBISI META/IbI aTPBIMAHHS MeTajay (TipaMmeTanypris,
riipaMeTaypris, IeKTpaMeTamypris).

DJIeKTPOJIi3 BOJHBIX pacTBOpPAY 1 paciuiaBay CoJiei.



ATppIMaHHE 1 NPBIMSHEHHE HaWBaXKHEUIIBIX MeTanay (Kajesa, IIbIHK,
Me/13b, CBIHEIl, XpOM, ThITaH) 1 CIIJIaBay.

Mertansl [A-rpynsl. Hlyonaynblss MeTadbl: CTAHOBIIIYA ¥ NEPbIsAbIYHAN
CICTOME XIMIYHBIX »3JeMeHTay. bynoBa aramay, (iziuHbIg ViaciiBaciii.
3IIy43HH] HaTPBIIO 1 KaJilo ¥ Opblpoa3e. ATpbIMaHHE HATPBIKO AJIEKTPOJIi3aM
pacniaBay 3J1y4dHHSY.

XiMIYHBIS YJacIiBacIi JITHIIO, HATPBIIO 1 Kajilo: Yy3aeMaJa3esHHE 3
Kicliapojiam, BaJioi, BajgapojiaM, HemeTranami (a3oT, ¢pocdap, cepa, rajarcHsl).

31y4sHHI HATPBIIO 1 Kajio: aKCiJibl, MEPAKCIIbl, T1APaKCiIbl, T1APbIIbI,
XJIapblbl, KapOaHaThl, CyIb(aThl, X (Pi314HBIA 1 XIMIYHBIS YIacUiBacIl.

bismariuyHas posist 1 NpbIMSHEHHE HATPBIIO, KAJIIIO 11X 3IyUYIHHSAY.

Mertanbl I[[A-rpynbl. CraHoBINIYA IIYOJAYHA3SIMENBHBIX MeTanay 1
MarHilo y MepbisJiblyHail CICTAME XIMIUHBIX 3JIeMeHTay, OyJioBa aramay,
Gb1319HBIA YmaciiBaciil. 3HaX0PKaHHE KaJIBIIBIFO 1 MArHIIO ¥ TIPBIPO/I3E.

ATpBhIMaHHE KaJbIBIIO JJIEKTPOJi3aM pacCIliaBy XJApbIAy KaJbIbIIO 1
alrOMIHAaTIpMIvHA. XIMIUHBIA YnaciiBaciii Metanay [IA-rpymbl Ha npbeIkiag3e
KaJIBIBIFO 1 MarHilo: y3aeMaJ3esHHE 3 KiclapojaM, BaJoH, KiclIoTami,
BaJlapojaM, HeMmeTanami (azot, pocdap, cepa, rajiarcHs).

HaiiBa)kxHeMIIbIsl 3Jy4dHHI KaJblbIIO: aKCiJl (HsramiaHas BallHA),
rigpakciy (ramaHas BamHa), KapOaHaT, rigpakapOaHatr, cyiabdar (Timc),
KapO11, iX yiaciiBaclli, aTpbIMaHHE 1 TPbIMSHEHHE.

[Napakcig MarHito sk HepacTBapasibHAas aCHOBA, T1IPaKCiIbl KAJIBIBIIO 1
OapbIo SK II90JIaYbI.

KopcTkacis Bajpl 1 crmocalpl si¢ MaMsSHIIIHHS.

VY KpIBaHHE HAWBAKHEUIIIBIX 3TYUIHHSY KaJbIIBIIO 1 MATHIIO.

AmomiHii. 3HaxomkaHHe ¥ npeipoase. P1314HbIA YiaaciiBaclli.

XiMIyHBIS  VJacliBacill aJllOMIHIIO: y3aeMaJ3essHHE 3 Kiclapojam,
rajjareHami, BajJoH, KiciaoTraMi 1 m4onadami. Iladsie ab aJHOMiHaT:-)pMii
AKcif 1 Tipakciy amoMiHiio. AMaTIpHBIS YIaciiBacii akCciay 1 TIApakciay
amominiro. Com amomiHiio. MeTaamoMiHaThl 1 TigpaKkcaaqtOMIHATHI SIK
MPaayKThl ¥3aeMaa3essHHS COJICH aIFOMIHIIO ca II40Iadami.

BreiTBopuacis amtomiHio. [IpeIMsSHEHHE alMIOMIiHIIO, SITO 3IYyYSHHSIY 1
CIUIaBay.

Meransl B-rpyn. AcaGmiBacui 35eKTpoHHail OyaoBbl aramay. CTymneHi
aKiCJIeHHs aramay y 3JyudHHSX. ATylibHas XapaKTapbICThlKa KICIOTHa-
ACHOYHBIX yJacliBacllel akcigay i rigpakcigay meranay B-rpym.

JKanesa. 3HaxomkxaHHe ¥ NPBIPOJI3E.

®Di31yHbIg 1 XIMIYHBIA VaciiBacii jkaje3a. HaliBakHEHIIBIA 31yddHHI
’ajesa: akCiabl, TIAPaKCiabl, COJI.

SxacHbis paakubil Ha 1086 kane3a(Il) 1 xamesza(Ill).

XimiyHas 1 3JIeKTpaxiMiuHasi Kapo3is jkajie3a, MeTaibl aXOBbI aJ] Kapo3il.

3JIyusHHI MapraHily 1 XpoMy Y PpO3HBIX CTYHEHAX aKiCJICHHS.



AKICTISITIBHBIA  YIIAacIiBACIl 3JIYUSHHSY MapraHily 1 XpoMy ¥ BBbIIIDHIIIAM
CTyIEHI aKiCJICHHS.

[IppiMsiHeHHEe MeTanay B-rpyn (kanmes3a, Xpom, MeI3b, LIBIHK, HIKEJb,
Maprasel], ThITaH, cepadpo) 1 1X 3JIy4YdHHSY. bisyiariyHas posst 37my4dHHSY
Meranay B-rpyi.

Ja>maHcTpartibii

25. Kanekmpis y3o0pay MeTanay i criaBay.

26. AdapOboyBaHHE MOJBIMS 3JIYUYIHHIMI METaJIay.

27. Y3aemaa3esHHe MeTajiay 3 BaJou, KicIiapoaM.

28. DAeKTpoi3.

29. AKICIsUIbHBISA ~ YiacliBaclli IMEpMaHraHaty Kajllo y KICIIbIM,
HEUTPaJIbHBIM 1 IIYOJIAYHBIM acsPOI3SIX.

30. ATpeiMaHHe 1 akicieHHe rigpakciay xkaneza(ll).

31. Jlocnensl ma kapo3ii xxainesa.

JlabapaTopHbIst 1OCIEIbI

10. Y3aemamzesiHHe MeTanay 3 pacTBopami KicloT.

11. BeisiynieHHe 10HaY KaJbIIBIIO ¥ PACTBOPHI.

12. AMdarapHbIs ynacuiBacl FiApaKCiIay allOMIHIO 1 LIBIHKY.

13. Beistynenne ionay xanesa(ll) i sxaneza(Ill) y pactBopax.

[IpakTbIuHBIS paOOTHI

6. PamnmnaHe skcniepbIMEHTAIBHBIX 3aj1a4 11a ToaMe «MeTtansl» (1 raazina).

ACHOVHBIS IATPABABAHHI
JIA BBIHIKAY BYUDBHAU JI3EMHACII BYUHSY

ByuHi nmaBiHHBI:

JaBallb a3HAY’HHI MaHALISAM: pajJ aKThIYHACHl MeTajiay; Kapo3is;
AIEKTPOITI3;

QXKBIIIYIISb HACTYTHBIS BiIbI I3€HHACIII:

Ha3bIBAIlb:

¢b1319HBIA 1 XIMIYHBISL YJIACIIBACIll BBIBYYaHBIX METayay; aCHOVHBIX 1
am(paTIpHBIX akciay; acHoy; aMmQaTIpHBIX TiApaKciiay; COjeil; SKaCHBISA
poakubl Ha KaTeiéHsl Ca’t, Ba*', Fe?', Fe'';

aJIpO3HIBAallb:

ionsl Fe?" i Fe’" (okcnepeIMeHTaNbHA);

BBI3HAYaIlb:

BBIBYYaHBIS HEApTaHIYHBIA 3JTyYdHHI (IKCIIEpPBIMEHTAJbHA Ta SIKACHBIX
PRAKIIBISX);

CKJIaJIaIlb:

YpayYHEHH1 pIaKIbld, SKiS XapaKTapbI3yIOlb XIMIYHBIS YJIACIiBacCIll
BBIBYYaHBIX PIUbIBAY 1 cCriocalbl 1X aTphIMaHHS,

XapaKTapbl3aBallb:

Gb1319HBIA 1 XIMIUHBISA YIacIliBacIll MeTajlay 1 1X 3JIy4dHHSY; CIOCAOBI



aTpbIMaHHs MeTajiay; TaliHbl MpaKTblYHAra BBIKAPBICTAHHS BBIBYYaHBIX
pIYbIBayY;

TIYyMayYbIIlb:

MPBIYBIHBI Kapo3il )Kajie3a 1 MardbIMactil sie namnsip3/1>KaHHs;

MPaBO/I3111b:

XIMIYHBI 3KCIIEPHIMEHT;

KapbICTaIla:

BYYDOHBIM JamaMoO’KHiIKaM; TaOminai pacTBapaibHacIl KiCJIOT, acHOY,
coiel y Baaze; TaOminai «llepplsaplyHas cicTdMa XIMIYHBIX 3JIEMEHTaY
J.I.Mena3suieeBa»; mpaBuUlaMi OsICTIEUHBIX MaBOJ31H MPbl a0BIXOJKAHHI 3
paublBaMi, XIMIYHBIM  TIOCyJaM, JiabDapaTOpHBIM  aOCTaJIBaHHEM 1
HarpaBaJbHbIMI IPBIOOpaAMI.

Tama 8. XiMIuHBIA PAYBIBBI ¥ XKBIIIII 1 [3€MHACII YaiaBeKka (6 raa3in)

XIMIYHBIA PAYBIBBI ¥ MaYCSIA3EHHBIM XKBIIIII1 YalaBeKa.

Ximis 1 cenbCcKas raciagapka.

AxoBa HaBaKoJIbHAara acapojja3s aj IIKOJHAara VY3I3esHHSA XIMIYHBIX
paYbIBaY.

XimiyHas npamsiciioBaciis Pacny06iiki benapych.

[IpakTbIuHBIS paOOTHI

7. PammHHE SKCHEphIMEHTANBHBIX 3aJad Ma TAIME <«ATpbhIMaHHE 1
ynaciiBaciii HeapraHiuHbIX 3nyudHHAY» (1 rag3ina).

DKCKypcis

Okckypcis  (BipTyanpHas  JKCKypCis) Ha  IpambIciioBae  IIi
ceNbCcKaracrnagapyiae npaanpbleMcTBa (3 yllikaMm acadiiBacieil pariéHa).

ACHOVHBIS TIATPABABAHHI
JIA BBIHIKAY BYUDBHAN JI3EMHACILI BYUHSY

ByuH1 nmaBiHHBI:

QXKBIIIYIISAb HACTYITHBIS BiAbI I3€HHACIII:

Ha3bIBAIlb:

MpaAnpbIeMCTBBl  XIMIYHAW MpamMbIcioBaciil bemapyci; sKamarigyHbls
npabJIeMbl, 3BSI3aHbIS 3 XIMIsIii;

aHasi3aBallb:

BBIHIKI JIa0apaTOpPHBIX JOciieNay, TMPaKThIYHBIX paldoT; BYYIOHYIO
1H(DapMmalbIio;

MPBIMSHSIIB:

BBIBYYaHBISI TAHAIII 1 3aKOHBI TPl XapaKTapBICTHIIBI CacTaBy 1
YynacuiBacuen paubiBay, XIMIYHBIX P3AKIbIM, criocaday aTpbIMaHHs pI4bIBay,
pammHHI Pa3IiKOBBIX 33/1a4; MPaB1JIbl OSICTICYHBIX MTABOJI31H MPHI A0BIXOKaHH]
3 poIuYblBaMi, XIMIYHBIM TIOCcyAaMm, JabapaTopHbIM aOCTasIBAaHHEM 1
HarpaBaJIbHBIMI IPHIOOpaMI.



