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INOACHHUTEJIBHASA 3AIIUCKA

PaGouwas nporpamma cpesisero (monHoro) obmero 0Gpa3oBaHus MO XUMHH COCTAB/ICHA Ha OCHORE
DesIepaIbHOr0 roOCYIapCTBEHHOTO 06Pa30BaTENBHOTO CTaHIapTa o0iero o6pazoBaHus.

B Hell TaksKe yUHTBIBAIOTCA OCHOBHEBIE HAEH M MOIOKEHHS NPOrpaMMBbI Pa3sBUTHS U GOPMHUPOBAHHS
YHHBEPCAIBHBIX y4eOHBIX AeHCTBHI 1115 cpeHero obuiero obpazoBaHus.

B paGoueli nporpamme yriy6neHHoro yposus TPEAYCMOTPEHO HE TOJBKO PA3BHTHE BCEX OCHOBHBIX BHJIIOB
AEATENLHOCTH 00y4aeMBIX, IPEJICTABICHHBIX B POrpaMMax [Ulsl HAYaTbHOIO OGLIEro 1 OCHOBHOTO 0011ero
00pa3oBaHus, HO M TAKHX BUJIOB JEATEILHOCTH, KOTOPEIE 00ECTIEYHBAIOT PEATH3ALHIO POESKTHPYEMOI
00pa3oBaTeIbHOM TPAEKTOPUH, CBA3AHHOM ¢ YTITyOIIEHHBIM M3ydeHHeM XUMUHK. OJIHAKO COIEpIKAHHUE TAHHOI
paboueii mporpaMMsl nMeeT 0coBeHHOCTH, 00YCIIOB/IEHHbIE, BO-TIEPBBIX, IPEIMETHBIM COAEPKAHUEM, BO-
BTOPBIX, TICHXOJIOrMYECKUMHU BO3PACTHBIMH OCOOEHHOCTAMHI 00y4aeMBIX, B-TPEThHX, C 33a9aMH IpoQHIBHOM
TNOATOTOBKH K 00Y4EHHMIO B BBICILIEH [IKOJIE, B KOTOPOM XMMHS SBJIAETCS NPOPHIHPYIOIIEH THCIMILIHHOI.
IIpn M3ydeHnn XUMHH, Te BEYLIYIO PONb UTPAET MO3HABATEILHAS ACATENBHOCTD, B TOM YHCJIE H
IKCIIEPUMCHTAIIbHAS, OCHOBHBIE BH/IbI YUCOHOM AEATENLHOCTH 06YIarOIMXCs Ha YPOBHE yUeOHBIX A€ CTBHUIA
BKITIOHAIOT YMCHHUS XapaKTEPH30BATh, OOBACHATD, KIACCH(UIIMPOBATE, OBIALETE METOIAMH Hay4YHOTO
TMOSHAHWL, TUIAHMPOBATE M NPOBOIUTEL XUMHYECKHH 9KCIIEPUMEHT U HHTEPIIPETHPOBATE €TI0 PE3YIBTATHI, [OJIHO
1 TOYIHO BBIPAXKATE CBOM MBICIH, apryMEHTHPOBATh CBOIO TOYKY 3pEHHS, paGoTaTh B IpyIINe, IPEACTABIATD H
COO0LIaTh XMMHIECKYIO HH(GOPMALHMIO B YCTHOM M IHCEMEHHOM dbopme u ap.
OnHoit u3 BaskHeHIIMX 3a/1a4 00yYeHHs B CPEeNHEil MIKOJIE SBASETC MOArOTOBKA oby4aromuxcs K
OCO3HAHHOMY H OTBETCTBEHHOMY BEIOODY SKU3HEHHOIO H NPO(ECCHOHAIBHOrO MyTH. O6YYaIOMMECs M0MKHEI
HayqHTBCA CAMOCTOATEIBHO CTABUTE UEIH H ONPEEIATh IIYTH UX JIOCTHIKCHMUS, HCIIOJIb30BaTh IPHOGPETEHHEbIIH
B IIKOJIE OIILIT €A TELHOCTH, KOTOPBIH OYACT CI0COOCTBOBATH YCIIEIIHOMY NIOCTYTUIEHHIO H 00YUYEHHIO B
NpoUILHOM By3€, BEIOOPY NIPOMECCHH, HOCTHKEHHIO HKeIaeMbIX pe3yNbTaToOB B NPOheCCHOHATBHOI cdepe.
Cormacno 00pa3oBaTenbHOMY CTaHIAPTY 21a6Hble el CPEIHEro OBIIEro oOpa3zoBaHus:

1) bopmupoBarye NETOCTHOrO NPEACTABICHUS O MHPE, OCHOBAHHOTO Ha NpHOOPETEHHBIX 3HAHUSAX, YMEHHUSIX U
croco0ax JesTeNsHOCTH;
2) nprobpeTenne OIbITa Pa3HOOOPA3HOH JEATETLHOCTH, ONBITA TIO3HAHUS 1 CaMOIIO3HAHMS;
3) MOATOTOBKA K OCYIIECTBIICHHIO OCO3HAHHOTO BEIGOPA HHIMBHIYaIbHOMN obpa3oBaTenbpHON HITH
Npo(heCCHOHAIBHOH TPAEKTOPHH.
Boutb1n10ii B8/ B ROCTHXKEHUE ITHX 1eNeit cpeiHero obuiero o6pa3oBaHys BHOCHT H3YUeHHE XUMHH HA
yriyGJIEHHOM YpOBHE, KOTOPOE MPU3BAHO 0BECTIEUHTD:

* (OopMHpOBaHHE CHCTEMBI XHMHYECKHMX 3HAHMI KaK KOMIIOHEHTA HE TOJIBKO €CTECTBEHHOHAYYHOI KapTHHEI
MHpa, HO ¥ HAYYHOH KapTHHBI MUPA,;

* Pa3sBUTHE JIMIHOCTH O0YYAIOIIMXCS, MX MHTEIEKTYalbHOE H HPABCTBEHHOE COBEPIICHCTBOBAHME,
(opMHpOBaHye y HUX TYMAHHCTHYECKHX OTHOIUEHHH U KOJOTHYECKH LeIeCO06Pa3sHOro IOBEACHHUS B OBITY U
TPYAOBOH €ATEILHOCTH;

* BBIPAOOTKY y 00y4arouXcsi MOHMMaHHA 00IECTBEHHO OTPEOHOCTH B PA3BUTHH XHMHH, a TAKIKE
(opMHPOBaHHE y HUX OTHOIIEHHS K XMMHH KaK BO3MOXKHOIi o6nactu Gyayueit npodeccioHanbHOMN
AEATENBHOCTH HIIH JIEATEIBHOCTH, B KOTOPOH XUMHYECKHE 3HAHHMS UMEIOT IPO(HIMPYIONIHI CTaTYC;

* ($OpMHpOBAaHHE HABLIKOB SKCIIEPHMEHTAIbHOMN H HCCIIENOBATEILCKON IEATETBHOCTH, YCIEIIHOrO Y4acTHs B
MyOIHYHOM IIPEICTABICHUH PE3Y/IbTATOB TAKOMN JEATEILHOCTH;

* BO3MOXKHOCTB Y4acTHs B XHMHYECKHX OJIMMITHAJAX PA3JIHYHBIX YPOBHEH B COOTBETCTBHH C JKEIAEMBIMU
pe3y/ibTaTaMu M aIEKBaTHOH OLIEHKOH COOCTBEHHBIX BO3MOXKHOCTEH;

* (opmupoBaHHe yMEHHI 6€30MacHOro 06paleHHs C BEIECTBAMH, HCIIOJIb3YEMBIMH B BBITY U
IIPOM3BOJICTBEHHOH cepe;

* YMEHHE O0BACHATL OOBEKTHI H IIPOLIECCH! OKPYKAIOIIEH Cpeibl — IPUPOAHOM, COLMATLHOMN, KyIETYPHOI,
TEXHHYECKOH, — HMCII0IB3Ys VIS TOTO0 XMMHYECKHE 3HAHHS,

* TMOHHMaHHE LIEHHOCTH XUMHUYECKOT0 A3bIKa, BEIPAXKEHHOTO B BepOaJIbHOI U 3HAKOBOI (hopMax, Kak
COCTABHOM 4acTH PeueBOH KyJIbTYPhl COBDEMEHHOTO CIIEIHAIINCTA BEICOKOH KBATM(HKALIUH.

Oo0mas xapakTepucTHKa y4eGHOr0 Kypca

Ocobennocty coaepxkanus yriayO6neHHOro o0ydeHHs: XMMUH B cpefiHei (II0JIHOI) mKosie 06YyCIoBIEeHb!
crienuGHUKOM XMMHH KaK HayKH M IIOCTaBJIEHHEIMH LesiiMu. OCHOBHOM COZIepKaTeIbHOM 3a1aucii XUMUH
ABJIAIOTCA H3YICHHE COCTaBa H CTPOCHHA BEIECTB, 3aBHCHMOCTH HX CBOHCTB OT CTPOCHUA, ITOJIyICHHC
BEILECTB C 3aJIaHHEIMH CBOHCTBAMH, HCCIIE/I0BAHHE 3aKOHOMEPHOCTEH XMMHYECKHX PEaKLIHil U ITyTeH



YIIpaBJICHAs UMH B UEIAX MOMyHCHHUS HYKHBIX 0BILICCTBY BEILECTD, MATCPUATIOB, SHEPIUH. IToaToMy B pabodei
[POrpaMMe 10 XMMHH HalUIM OTPaXCHNE OCHOBHRIC coziepKaTeNbHBIE JTHHHH!

. «BellecTBO» — 3HAHUS O COCTAaBE M CTPOCHUH BEIIECTB, X BayKHEHIMX QU3NYIECKMX U XMMHUYCCKUX
CBOJCTBaX, GHOTOrHYECKOM JEHCTBUH; }

o «XHMHYECKas peaKumsy — 3HAHUs 00 yCIOBUSX, B KOTOPRIX TIPOABISAIOTCA XMMHUIECKHE CBOMCTBA BEIICCTR,
crioco0ax ynpapjieHHs XMMHYECKUMH TIPOLECCAMM;

+ «[IpuMeHeHHe BEIeCTB» — 3HAHUS 1 OIIT IPAKTUYECKOH IEATENBHOCTH C BEIIECTBAMH, KOTOPRIC Hauboiee
yacTo ynoTpebIIoTCs B IOBCCAHEBHOM XKH3HH, LIHPOKO HCIIONB3YIOTCS B IPOMBINUICHHOCTH, CEIBCKOM
X034iiCTBE, HA TPAHCIIOPTE;

+ «Jlomyuenue BELECTBY — 3aKOHOMEPHOCTH OpraHU3aliH 1 (YHKIMOHHPOBAHHSA BAKHEHIIMX XUMUYECKHX
IIPOU3BOJICTB;

e «SI3BIK XMMUH» — CUCTEMA BKHEHIINX MOHATHI XMMHH H TEPMUHOB, B KOTOPBIX OHH OMMCBIBAIOTCS,
HOMEHKJIATypa HEOPIraHUYECKHX BELIECTB, T. €. HX Ha3BaHHA (B TOM UMCIIE U TPUBUAJILHBIE), XUMUYECKHE
(hopMyJIBl M YPaBHEHHU, a TAKKE MPaBuiIa NEPEBOA MHGOPMAIMK C ECTECTBEHHOTO A3bIKa Ha S3bIK XMMHH 1
o0patHo,

e (KOIMUeCTBEHHbIE OTHOMIEH M) — CUCTEMA PACUETHBIX YMEHH H HABBIKOB JUIA XapaKTEePUCTUKH
B3aHMOCBA3H KAYECTBEHHON H KOJINUECTBEHHOH CTOPOH XMMUYCCKHX 00BEKTOB (BEIECTB, MATEPHAIIOB H
IPOLIECCOB);

+ «Teopus ¥ IPAKTHKA» — B3aUMOCBA3b TEOPETHICCKUX 3HAHUH M XUMHYECKOI0 SKCIIEpPUMEHTa, KaK
KpUTEpHs HCTUHHOCTH M MCTOYHHMKA MIO3HAHHA.

MecTo npeaMeTa B yuednom miane
deepanbHBlil FOCYAapCTBEHHBIH 06pasoBaTe/bHblH CTaHAAPT MIPEyCMaTpHBACT H3y4eHHe Kypca XUMHH B
cpemHeit (MosHoit) MIKoJe Kak COCTaBHOH 4acTH TpeIMETHON 061acTH «ECTECTBEHHOHAYTHBIE IPCAMETED).
B BasucHoM yue6HOM miane cpeHei (IOIHOM) IKOJIBI XMMHS BKIIIOUCHA B pasie] «CopnepxxaHue,
dopmupyeMoe ydacTHUKaMH 00pa30BaTEIbHOIO MPONECCar. Jlannas paGoyast nporpamMma npeHasHa4eHa s
06yJaroMXCcsi, KOTOPHIE BREIOPaIi XMMHUIO JUIS H3YHICHHUA Ha yriny0IeHHOM YpOBHE.
Dra nporpamMma 10 XHMHH 115 CPEHETO (nomHoro) 0611ero 06pa3oBaHuA Ha YIIIyOJIEeHHOM YPOBHE
COCTABJIEHA U3 PACUETA YACOB, yKa3aHHBIX B bazucHom yueOHOM mane 06pa3oBaTeIbHBIX YIPEKICHHHA
o6urero obpazopanus: 1o 3 yaca B Hemeno (210 yacos 3a 1Ba
roja o0y4eHus).
JInunocTHbIE, MeTanpeAMeTHbIe M NPeAMeTHBIe Pe3yJIbTAThl 0CBOCHH yueOHoro npeamera «XumMus»
JTuynocmubiMu pe3yilmamamy U3ydeH!s npeamera «XuMUsD) SBJIAIOTCS CIEYIOMHE yMEHUA.
[locTeneHHo BBICTPaUBATh COOCTBEHHOE 11€JI0CTHOE MUPOBO33pEHUE:
— 0CO3HABATH COBPEMEHHOE MHOr000pasHe THIIOB MHPOBO33PEHHUS, OOIIECTBEHHBIX,
PETUrHO3HBIX, ATEUCTHYECKUX, KYNBTYPHBIX TPATHIKHA, KOTOPBIC ONPEACIAIOT Pa3HBIC 00BACHEHHS
MPOUCXOIAIIETO B MUPE;
— ¢ y4&TOM 3TOT0 MHOT00OPa3Ha MOCTENEHHO BHIPaOaTHIBATE CBOH cOOCTBEHHBIE OTBETHI Ha OCHOBHBIC
JKH3HEHHbIE BONPOCHI, KOTOPbIE CTABUT JIMYHbIHA KU3HEHHBIN OIBIT;
— YYHTBCA NPU3HABATH IPOTHBOPEUUBOCTD M HE3aBEPIIEHHOCTh CBOUX B3TVIAA0B HA MUP, BO3MOKHOCTD MX
U3MEHEHMH,
- YYHTBCS MCIIOJIB30BATH CBOM B3TJIAABI HA MUP U5 00BACHEHHS Pas/IMIHBIX CUTYaLHH,
pelleHHs BOSHUKAIONIMX NPO6JIEM U U3BJICYCHUA JKU3HEHHBIX YPOKOB;
- OCO3HABATh CBOM HHTEPECH], HAXOANTH H H3y4aTh B yueOHHKaX 110 pa3HbIM NPEIMETaM MaTepHal (u3
MaKCHMyMa), UMEIOLIMI OTHOLIEHHE K CBOMM HHTEpECAM,
- HCTIONB30BATh CBOM MHTEPECH! Ul BEIOOpA MHANBIIYaTbHON 00pa3oBaTe/IbHO! TPaeKTOpHH, IIOTEHIMATBHON
Gyyeii podeccHu 1 COOTBETCTBYIOMIET0 NPO(HIEHOT0 00pa3oBaHU;
- nproOpeTaTh ONBIT YJacTHA B J€JaxX, IPHHOCAUIMX [ONB3Y JIOMIM,
- YYHTBCA CAMOCTOATENLHO BHIOUPATh CTUIIb TIOBEIEHU, IPUBBIUKH, OOECTIeYMBAIONINE
Ge30macHblii 06pa3 JKU3HU M COXPAHEHHE 310POBBS — CBOETO, & TAKKE OIM3KHX JIIOJCH H
OKpY’KalOIlHX;
- YUUTBCA CAMOCTOSTEIBHO IPOTHBOCTOATh CUTYAIMAM, IPOBOUMPYIONIMM Ha IOCTYIIKH, KOTOPBIC yTPOKAIOT
0e30macHOCTH 1 3I0POBbIO;
- BBIGMPATH OCTYIIKH, HalleJIeHHbIE Ha COXPAHEHHE U BEPEKHOE OTHOLIEHUE K IPUPOJIE, 0COOCHHO JKUBOH,
136eras NPOTUBOTIONOKHBIX OCTYIIKOB, ITOCTENEHHO YYach U OCBaHBas CTPATErHIO PAMOHAILHOTO
IIPUPOJIOII0JIL30BAHM,



- YIUTBCS yOEKIaTh APYTHX JIoAeH B HEOBGXOMHMMOCTH OBJIQJICHHS CTpaTeruei
PalHOHAIBHOTO IIPHPOIOIIOJIb30BAHHUS;

- HCIOJIL30BATh JKOJIOrMYECKOE MEILIIEHHE UIA BBIOOpAa CTPATErHH COGCTBEHHOIO MOBEICHUS B KAYECTRE
OZTHOH M3 IIEHHOCTHLIX YCTaHOBOK.

CpencTsoM pasBHTHS JIMYHOCTHBIX PE3Y/BTATOB CIY)XaT y4eOHBIII Marepuan u
TIPOXYKTHBHBIC 33]aHUA Y9eOHHMKA, HAUENEHHBIE HA 6-10 JUHUIO PasBHTHS — YMEHHE
OLICHMBATH TOBEJIEHHE YeNIOBEKA C TOYKH 3PEHHS XMMHYECKOH OE30MacHOCTH Mo
OTHOILCHHIO K YEJIOBEKY H HPHPOJIE.

Memanpeomemnvivu pesynomamamu u3yderns npeaMera «XUMHS» SBISETCS
(opMHpOBaHHE YHHBEPCATLHEIX YIeOHBIX AeiicTBU YYID).

Pezynamuenvie YY/J:

® CaMOCTOATENIbHO OOHApYKMBATh U HOPMYIHPOBATH IPOGIEMY B KIACCHOH M MHIMBUyaIbHOH y4eGHOM
JIeATEILHOCTH;

® BBUIBHIaTh BEPCHM PENMICHHS MPOGIIEMB], OCO3HABATE KOHEUHBIH PE3yIbTaT, BHIGHPATE

U3 NIPE/UIOKEHHBIX U HCKAaTh CAMOCTOATENEHO CPEACTBA IOCTHKCHHSA LIEITH;
® COCTaBJIATH (WHAMBH/IYaIBHO HIIH B TPYIIIE) [JIAH PeLIeHHs po0eMs! (BBITOTHEHHS
IIPOEKTa);

* N0AOMpaTh K Kax/10ii npobieme (3a1aue) afeKBaTHYIO eii TEOPETHYECKYIO MOJIENb.

* paboTas I10 IPeVI0KEHHOMY H CAMOCTOSTENLHO COCTABICHHOMY IUIaHY, HCII0Ib30BaTh HApAIY C
OCHOBHBIMH M JIOTIOJIHUTENLHEIC CPE/ICTBA (CIIPAaBOYHAs TMTEPATYpPa, CIIOKHEIE IIPHGOPEI, KOMITBIOTED);

® [IUIAHMPOBATh CBOIO MHAMBUIYAIbHYIO 00pa30BATENbHYIO TPAEKTOPHIO;
* paboTaTh IO CAMOCTOATENBHO COCTABIIEHHOMY IIIaHY, CBEPSACH C HUM H IENBIO
ACATEILHOCTH, HCIIPABJIAA OUIMOKH, HCIIONb3Ys CAMOCTOATEILHO OLOOPaHHbIE CPE/ICTBA
(B ToM uncne u Unreprer);

® CBODOJHO MONIB30BATECA BEIPAGOTAHHBIMH KPHUTEPUSAMU OLEHKH H CAMOOLICHKH,
HCXOJI M3 LIETH H MMCIOLIMXCSl KPUTEPUEB, Pa3anyas pe3yabTaT H Coco6k! IefCTBHIl;

® B XOJ€ NIPEACTABICHUS MPOEKTA JaBaTh OLEHKY €ro Pe3yibTaTaM;

® CaMOCTOATEILHO OCO3HABATh IIPHYHHBI CBOET'O YCIIE€Xa HITH HEyCIeXa ¥ HaXOAUTh
CrIocoOBI BEIXOJIA M3 CHTYallUH HEYCIIEXa;

¢ YMCTh OUCHHUTH CTEIEHb YCIEIIHOCTH CBOEH HMHAMBUJIYaIbHON 00pa3oBarTebHOM
JeATEeNBHOCTH;

® JaBaTh OLEHKY CBOMM JIMYHOCTHBIM Ka4ecTBaM M 4YepTaM XapakTepa («KakoB s1»),
ONPEENIATH HANIPABJICHHUS CBOEr0O Pa3BUTHS («KAKHUM S X0UY CTAThY», «Y4TO MHE JUIS 3TOTO
HaJIo CHENaThy).
CpencrsoM (opMHpOBaHHS PEryNaATHBHBIX YVl CIly)aT TEXHOJIOTHS MpOBIEeMHOro
Juajora Ha 3Tane M3y4YEeHHS HOBOIO MaTepHalla M TEXHOJOIHS OLIEHHBAHHA
00pa3oBaTeIbHBIX JOCTHKEHHH (Y4eOHBIX yCIIEXOB).
ITo3nasamenvnvie YY/I:

1. AnHamM3upoBaTh, CpaBHHBATh, KJIACCH(UIMPOBATEL U 060GIIATH IOHITHS:

- 1aBaTh OTIPE/IENICHHE MOHATHAM Ha OCHOBE M3yYEHHOIO Ha Pa3IMYHBIX NpeaMeTax y4eGHOro MaTepHaa;

- OCYIIECTBJIATh JIOTHYECKYIO ONEPAIMIO YCTAHOBIICHHS POJAOBH/IOBLIX OTHOILCHHIA;

- 060011aTh NOHATHA — OCYINECTBIIATH JIOTHIECKYIO ONEPAINIO TEPEXO/A OT MOHATHS C MEHBIIINM 00BEMOM K
IOHATHIO ¢ OONBIIUM 00BEMOM.

2. CTpOWTE JIOTHYECKOE PACCYKICHHE, BKIIOYAIOIIEE YCTAHOBICHHE TPHYHHHO-CIIEACTBEHHBIX CBS3EIL.

3. Co3jaBaTh MOJIENIH C BBICICHHEM CYILECTBEHHBIX XapaKTEPHCTHK 00BEKTa, MPeoOpa3oBbIBATh MOJENH
C LIEJIBIO BBISBJIEHHS OOIMX 3aKOHOB, ONPEAEIIAIOMINX JaHHYIO PEJMETHYIO 06JIaCTb.

4. Tlpexcrasaars HHGOPMAIMIO B BHJIE KOHCIIEKTOB, Tabul, cxeM, rpadukos. [Ipeo6pa3oBEIBaTh
HH(OPMALHMIO W3 OJIHOTO BH/A B IPYToif M BRIOHPaTh YI00HY0 [uis cebs hopMy dhuKkcarmu 1
npezcTaBicHus HHpopMauuu, IIpeacTaBnarts HHGOPMALHIO B ONTHMAIBLHO (OpMe B 3aBHCHMOCTH OT
azpecara.

5. Tlonumas Mo3UIHIO IPYTOro, pa3IH4aTh B €T0 PeYH: MHEHHE (TOUKY 3peHHs), 10Ka3aTeILCTBO
(aprymeHTsl), paKThl; THIIOTE3BI, AKCHOMEI, TEOPHH. [ 3TOr0 caMOCTOATENBHO UCIIONIB30BATh
Pas/IMYHBIE BUBI YTEHHS (M3ydalollee, IIPOCMOTPOBOE, 03HAKOMHTENILHOE, IOHCKOBOE), PUEMEI
CIIyLIAHUA.

6. Camomy co3/1aBaTh HCTOYHHKH HH(OPMAIHH Pa3HOIO THIIA U IS Pa3HBIX ayUTOPHii, COOII0NaTh
HH(GOPMALMOHHYIO THTHEHY H NIpaBHIIa HHPOPMALHOHHOM 6e30MaCHOCTH.



7. VMeTb UCIOJIB30BATh KOMITBIOTEPHBIE M KOMMYHHMKAIMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT 1A
JOCTHIKEHHS CBOMX Lienieil. YMETh BbIOHpaTh aleKBaTHBIC 3a/1aue HHCTPYMEHTAJIFHEIC TIPOrPaMMHO-
annapaTHbIC CPENCTBA H CEPBUCHI.

CpezctBoM GOpMUPOBAHUSA N03HABATCIBHEIX VY] ciyxar yueOHplii MaTepHall 1
IPOAYKTHBHBIC 3aJaHUs y4eOHHKA, HAIICICHHBIC Ha 1—4-ii TMHUU pa3BUTHA:

- oco3HaHue poH BemecTs (1-s TMHUS pa3BUTHA);

- pacCMOTPEHHE XUMHYECKHX IIPOLIECCOB (2-51 JIMHUSA PA3BUTHSA);

- UCIIONB30BAHME XHMHUUECKUX 3HAHMI B ObITY (3-51 TMHUA PasBUTHA);

- 0OBbACHEHNE MUPa C TOUKH 3PCHHA XUMMH (4-5 THHHS pa3BUTHA);

- OBJIAJICHHUE OCHOBAMH MCTOJIOB €CTECTBO3HAHMA (6-51 TMHUSA Pa3BUTHUA).
Kommynuxamusnvie YY/I:

1. OTcTauBas CBOIO TOUKY 3pCHHs, NPUBOIUTH apTyMEHTRI, IOATBEPKAAA NX ¢paxramu. B quckyccun
YMETh BBIABHHYTH KOHTPAPTyMEHTEL, nepedpazupoBaTh CBOIO MBICIE (BJIaJICHHE MCXaHH3MOM
IKBUBAJIEHTHBIX 3aMEH).

2. Y4UTHCS KPUTHYHO OTHOCHTBCA K CBOEMY MHEHHIO, C IOCTOMHCTBOM IPH3HABATE
OIIMBOYHOCTD CBOErO MHEHHMS (€CIM OHO TaKOBO) M KOPPEKTHPOBATE ero.JTonuMas NO3UILHIO JIPYroTO,
pasnMyaTh B €10 peun: MHEHHE (TOUKY 3peHus), 10Ka3aTeIbCTBO (apryMEHTBI), PaKThl; THIIOTE3bI, AKCHOMBI,
TEOPHUH.

1. YMeTb B3[UIAHYTH Ha CHTYALIMIO C MHOH MO3HIHMH 1 IOTOBAPHBATECA C JIFOABMM HHEIX
MO3ULIMH.

CpencTBoM (GOpMHPOBAHUSA KOMMYHHKATHBHBIX VYV ]I cyxat mexHono2us
npobnemnozo ouanoza (NoOYKIAOUMH 1 NOABOAANIMIH Juajor) U paboTa B MajlbIX I'PYIIax, TAKKE
HCIOJB30BaHME HA YPOKaX dJIEMEHTOB TEXHOJIOTHMH NPOJYKTHBHOIO TCHHA.
[IpeaMeTHBIMM pe3yIbTaTaMH H3YUEHUS NpeaMeTa «XUMuA» ABIAIOTCA CIENYHOIIUE
YMEHHUSL:

1-51 IMHUSA Pa3BUTHA — OCO3HAHHME POJIH BEILECCTB!

— 06BACHAT HYHKUUH BEILECTB B CBA3H C UX CTPOCHUCM.

2-51 TMHUA PA3BUTHA — PACCMOTPCHHUE XMUMHIECKHUX MPOLIECCOB:

— XapaKTepU30BaTh XMMUYECKUE PEAKLIUH,;

— 0OBACHATH Pa3IM4HbIC CIIOCOGB! KITacCH()HKALMH XMMHYECKAX peaxiuii.

— IPHBOJUTE IPHUMEPBI PA3HBIX THIIOB XMMHYECKUX PEAKIHH.

3-51 IMHUA PA3BUTHA — HCIIOIB30BAHME XMMUYECKHUX 3HAHHH B OBITY:

— HCHOJB30BATH 3HAHMA M0 XHMUHM VIS ONTHMATBLHOM opraHu3amuy 60ps0s1 ¢ HHEKIMOHHBIMHU
3a60J1eBaHMSIMH, BPEAUTENSAMH AOMAIIHETO ¥ NPHYCcaaeOHOro X03aHCTRa;

— HOJIB30BATHCH 3HAHMAMHM 110 XMMHIHM PH UCIIOB30BAHHH CPEJICTB OBITOBOH XHMHH.
4- TUHUA PA3BUTUA — OOBACHATH MUP C TOUKH 3PCHUA XHUMUH:

— HAaXOIMTh B IPUPOJIE OBLIME CBOHCTBA BEIECTB H OOBACHATE HX;

— XapaKTepU30BaTh OCHOBHBIE yPOBHH OPraHU3allMH XMMHYECKHX BELIECTB.

5-5 IMHUS Pa3BUTHA — OBJIAJCHME OCHOBAMM METOJIOB MO3HAHMUS, XapaKTEPHBIX [UIA
€CTECTBEHHBIX HayK:

— IIOHMMATh POJIb XUMHYECKUX IIPOLECCOB, MPOTEKAIOMIMX B IPUPOE;

— YMETb IIPOBOUTE MPOCTEHIINE XUMUYECKHE IKCIIEPUMCHTEL

6-51 TMHUSA Pa3BUTHA — YMEHHE OLIEHHUBATh NOBE/ICHUE JE0BEKA C TOUKH 3pEHHA XHMHYECKO# 6e30NacHOCTH 10
OTHOIIEHHUIO K YEJIOBEKY M IIPHPOJE:

— XapaKTepu30BaTh YKOIOTHYECKHE IPOOIEMBI, CTOAIINE IEPE/L YEIOBEICCTBOM;

— HaXOMTh MPOTUBOPEYUS MEXKY ACATEIBHOCTBIO YE/I0BEKa 1 IPHPOJIOH H
npeasaraTh cocoObl YCTPaHEHUs STUX MPOTHUBOPEIUI;

— 0OBACHATH U JIOKA3bIBaTh HEOOXOAUMOCTh OEPEKHOr0 OTHOLICHHS K IIPUPOJIE,

— NIPUMEHSATh XMMHUYECKHE 3HAHUA I OPraHN3allK U IIIAHHPOBAHHA
cOBCTBEHHOIO 3710pOBOro 00pa3a XKXU3HU U JEATEILHOCTH, OIarononyus cBoeH
CEMBbH M 01aronpusTHOH cpe/ibl 0OUTaHUSA YeJIOBEECTBA.

II1anupyemMble pe3yJbTaThl H3yYeHHs y4yeOHoro npeamera

JlesTenpHOCTh YUuTeNs B 00YICHIM XUMHUH B CpefiHei (TOIHOM) IIKOJIE JIOIKHA OBITH HallpaBjcHA Ha
JOCTHKEHUE 00YJAIONMMHCS CIEAYIOIMX JIUYHOCMHBLX Pe3yibmamos:



— B LICHHOCTHO-OPUCHTAIIHOHHOM C(hepe — 0CO3HAHHE POCCHHCKOI TpayKJIaHCKOH HJIEHTHYHOCTH,
TIaTPHOTH3Ma, 1yBCTBA FOPJIOCTH 32 POCCHACKYIO XHMHYECKYHO HAYKY;

— B TPY/I0BO¥I C(hepe — FOTOBHOCTD K OCO3HAHHOMY BBIOOpY manbHelIeit 0GpasoBaTensHOM TPaeKTOPHY B
BBICIIICH LIKOJIE, Te XUMHUS SBJIAETCS NpoQHIHpYOmeit JUCUHUITIMHOIM,

— B I03HABATENbHON (KOTHUTHUBHOH, HHTEIUIEKTYAIbHOM) chepe — YMEHHUE YNPaBIIATh CBOEH
TI03HABATENbHOH JEATEIBHOCTEIO, TOTOBHOCTB M CIIOCOGHOCTE K 06Pa30BAHMIO, B TOM YHCIIE
caM000pa30BaHUIO, Ha MPOTSHKEHHH BCEH JKHM3HH; CO3HATENLHOE OTHOLIECHHE K HENPEPLIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCHIENIHOH PO eCcCHOHANEHON 1 0GLIECTBEHHOM AeATEBHOCTH, (hopMHUpOBaHUE HABBLIKOB
SKCIIEPHMEHTAJIbHON M HCCIIE0BATENLCKOM AEATEIBLHOCTH,

y4acTHe B yOIIMYHOM NPEICTABICHHH PE3YIbTATOB CAMOCTOSTENBHOMN MO3HABATEILHOM JEATEIBHOCTH;
yd4acTue B IPOQHIBHBIX OJTUMITHA/IAX Pa3IMYHbIX YPOBHEH B COOTBETCTBHH C KETACMBIMU pe3yJbTaTaMH U
aJICKBATHOH CaMOOLICHKOM;

— B chepe cOepexeHns 310pOBbs — MPHHATHE U peaH3aus LeHHOCTe 310poBOro U Ge3omacHoro obpasa
KH3HH, HEPUATHE BPE/IHBIX NIPUBBIYEK (KYPEHHS, YIIOTPEOICHUs aIKOroJIsi, HAPKOTHKOB) HA OCHOBE 3HAHMUH O
CBOHCTBAX HAPKOJIOTHYECKUX M HAPKOTHYECKHX BEUIECTB; COOMIIOIEHHE PABHII TEXHUKH GE30MaCHOCTH pu
paloTe ¢ BemecTBaMHU, MaTEPHAIIAMH H TIPOLIECCAMH B y4eOHO# (HayuHOIt) TabopaToOpHK U Ha IPOM3BOACTEE.
Memanpedmemnvie pe3ynbmamst OCBOGHHs BHITYCKHHKAMU CPeJ] HEil (MOTHOM)IIKOJIBI KYpCa XHMHHU:

— HCIIOJIB30BAHHE YMEHHH 1 HABBIKOB PA3/IMYHBIX BHJIOB 103HABATE/ILHOMN IEATETBHOCTH, IPUMEHEHHE
OCHOBHBIX METOJIOB NO3HAHMUS (CHCTEMHO-HH(OPMAIMOHHEI aHaIN3, HAGMIOIEHHE, H3MEPEHHE, IIPOBEJIEHUE
IKCNICPHMCHTA, MO/IEIMPOBAHHE, HCCIIEN0BATENbCKAs AEATENLHOCTD) IS H3YICHUS Pa3IMIHEIX CTOPOH
OKpY»Kalollel 1eHCTBUTEIbHOCTH;

— BJIAJICHHE OCHOBHLIMHU WHTE/UICKTYaJIbHBIMH ONEpalUaMu: GOpMYTHPOBKA TUIIOTE3BI, AHATH3 H CHHTE3,
CPaBHEHHE U CHCTEMaTH3aLusl, 0000IIEHHE X KOHKPETH3AIHS, BbIABICHHE IIPUUMHHO-CIIEICTBEHHEIX CBI3EH U
IIOHCK aHAJIOTOB,;

— TI03HaHHEe 0OBEKTOB OKPYIKAIOWIErO MUPa OT OOIIEro Yepe3 0COBEHHOE K eTMHITHOMY;

— YMEHHE TCHEPHPOBATh UJECH H ONPE/IC/IATE CPEACTBA, HEOOXOAMMBIE I HX pealTH3alllH;

— YMCHHE ONPEIENIATh UENH ¥ 331a4H JACATEIBHOCTH, BRIOMPATh CPEICTBA PealH3aliiy 1IEH U IPUMEHSTh X
Ha [IPaKTHKE;

— MCIIO/IL30BAHME PA3IMYHBIX HCTOYHHKOB JUIS IIOJYYEHHS XUMHYECKOH HHDOPMAIKH, IOHUMAaHUE
3aBHCHMOCTH COAEPKaHMS M POPMBI IIPEICTABICHAA HHPOPMALIMH OT LeIeH KOMMYHHKALIMH U aJ[pecara;

— YMEHUE NPOIYKTHBHO OOIIATECS U B3aHMOIEHCTBOBATH B MPOIIECCE COBMECTHOM J€ATENBHOCTH, YIUTHIBATH
MO3UIMH IPYTHX YIACTHUKOB JEATENBHOCTH, 3 HEKTHBHO pa3pelaTh KOHDIHKTEI,

— TFOTOBHOCTb M CIIOCOOHOCTB K CaMOCTOATENbHOM HH(OPMALIMOHHO-T103HABATENBHO AEATETLHOCTH, BKIIFOYAs
YMCHHE OPHEHTHPOBATHCA B PA3IMYHBLIX HCTOYHHKAX HHGOOPMAIMK, KPUTHIECKH OLIEHUBATH U
HHTEPIIPETHPOBATh HHPOPMALIHIO, TOIYIAEMYIO H3 Pa3IMYHBIX HCTOYHHKOB,;

— YMEHHE HCTIONIB30BATH CPEACTBA HHPOPMAIMOHHBIX H KOMMYHHKAIMOHHBIX TeXHONIOTHI (nanee — VKT) B
PCIICHHH KOTHHTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3allMOHHEIX 3aJa4 ¢ COOI01eHHeM TpeGoBaHHiH
9PrOHOMUKH, TEXHHKH GE30MIaCHOCTH, THTHEHBI, pecypcocOepeskeH s, IPaBOBBIX M ITHYECKUX HOPM, HOPM
HH}OPMAaIHOHHOH 6e30MacHOCTH;

— BJIaZICHHE SA3BIKOBBIMH CPEACTBAMHU, B TOM YHCIIE U SA3BIKOM XUMHH, — YMEHHE SCHO, JIOTHYHO M TOYHO
H3J1araTh CBOIO TOYKY 3PEHHS, HCIIOJIL30BATh a/IEKBATHBIE S3BIKOBBIE CPEACTBA, B TOM YHCIIE H CHMBOJIBHEIE
(xMMHYECKHe 3HAKH, (GOPMYJIBI U YPABHEHHUS).

IIpeomemnvimu pesynbmamamu u3ydeHus: XUMHH Ha YITyOIEHHOM YPOBHE Ha CTYIEHH CPEIHEro (IIOIHOro)
obmiero oOpa3oBaHUs SABJISIOTCS:

1) 3Hanue (MOHMMaHKE)XapaKTEPHBIX IPU3HAKOB BAXKHENIIMX XMMHYECKUX MTOHATUH BEIIECTBO, XHMHYECKHI
3JIEMEHT, aTOM, MOJIEKYJId, OTHOCHTEIbHBIE AaTOMHBIE U MOJICKYJISIPHBIE MAcChl, HOH, M30TONBI, XHMHUYECKas
CBA3b (KOBAJIEHTHAs NOJSIPHAsA M HEMOAPHAs, HOHHAsS, METAJUTHYECKas, BOJOPOAHAL),
3IEKTPOOTPHIATENEHOCTD, AJUIOTPOIIHS, BAJICHTHOCTD, CTENIEHh OKUCIIEHHS, MOJIb, MOJIIpHAs Macca, MOJISAPHBI
00BeM, BellecTBa HOHHOTO, MOJIEKYJIIPHOTO H HEMOJIEKYJIAPHOTO CTPOEHHS, PACTBOPHI, 2JIEKTPOJIUTHI M
HEDJICKTPOJIUTEI, JIEKTPOJIMTHYECKAS TUCCOLUAIINS, THAPOJIN3, OKUCIIUTEN b U BOCCTAHOBHTEIb, OKHCIICHHE H
BOCCTaHOBJIEHHE,

3JIEKTPOJIN3, CKOPOCTh XUMHUECKOH peaKkIiH, KaTalu3aTOPEl H KaTalu3, 00paTHMOCTh XHMHUECKUX PEAKLINIA,
XMMHYECKOE PAaBHOBECHE, CMEIIICHHE PABHOBECHS, TEILIOBOM 3 deKT peakilny, yriepoaHbIil CKeJIET,
(byHKUHOHATbHAA TPYNIA, H30MEPHA (CTPYKTYpHAs H NPOCTPAHCTBEHHAA) H TOMOJIOTHsA, OCHOBHBIE THITBI
(coenuuenus, pa3soXKeHHs, 3aMeIeHHs, 0OMeHa), BUAB! (THAPHPOBAHHUS M JIETHAPHPOBAHHUS, THAPATALIUH H
ACTHIPATALNH, IIOJIMMEPH3ALIMH M JIEITOIUMEPH3ALINH, TOTHKOHICHCAIINH H H30MEPH3AIlHH, KATATUTHIECKHE



1 HEKATAJIUTHYECKUE, TOMOICHHBIC 1 reTeporeHHsle) U pa3HOBUIHOCTH ((epMEHTATHBHBIE, TOPEHUA,
sTepuUKALNH, KPEKHHTA, puGhOPMHUHTA) peaKLHil B HEOPraHMYECKOH H OpraHniecKon XUMIH, OTHMEPEL,
GHOJOTHYECKH AKTUBHBIC COCIMHEHH]

2)BBIABICHHE B3aUMOCBA3H XMMHIECKUX MOHATHI U1 00BACHEHHS COCTaBa, CTPOCHUH, CBOMCTB OTIEIBHBIX
XMMHYECKHX OOBEKTOB U ABIECHMH;

3) npuMeHeHHEe OCHOBHBIX [OJIOKeHUI XUMUYECKHUX TEOPUIl: TEOPHH CTPOCHHA aTOMA 1 XMMHYECKOH CBSI3H,
[leproIMyecKoro 3aKoHa u [Tepuoauyeckoil CUCTEMBI XMMHIECKHX JJIEMEHTOB J1. 1. Menzeneesa, TEOpPHH
JIEKTPOIMTHYECKOM THCCOLMAIINH, IIPOTOHHOM TEOPUH, TEOPHH CTPOCHUS OPraHHIECKUX COEIMHECHHH,
3aKOHOMEpHOCTEH XMMUUECKOH KUHETHKH — JUIS aHalln3a CocTasd, CTPOEHHS U CBOKCTB BEILECTB U
NPOTEKAHM XMMHIECKHX peaKiuii,

4) ymenue K1accu(UUAPOBaTh HEOPTaHUHECKNE 1 OpraHMYecKUe BEMECTBA 110 Pas/IMIHbIM OCHOBAHUAM,

5) yCTaHOBJIEHHE B3aUMOCBS3CH MEXK/ly COCTABOM, CTPOCHHEM, CBOMCTBAMH, NPAKTHYECKHM NPHMEHECHHCM H
T0Jy4EHUEM BaKHEHILIMX BEIIECTR]

6) 3HaHHE OCHOB XMMMYECKOH HOMEHKIATYPEI (TpUBHANBHON U MEXKIyHapOIHOH) U YMEHHE Ha3BaTh
HEOpraHU4YeCKUEe U OPraHMyeCKHE COCMHCHHUA TI0 ¢opmyiie u Ha00OPOT;

7) onpeeaeHye: BalleHTHOCTH, CTENEHN OKUCIICHNA XUMUYCCKHX 3JIEMEHTOB, 3apAJ10B HOHOB; BUJIOB
XIMHYECKUX CBS3€il B COEAMHEHHX ¥ TUIIOB KPUCTA/UIMYECKHX PEIIETOK; MPOCTPAHCTBEHHOTO CTpOeHH
MOJIEKYJI; TUITa THAPOJIM3a M XapaKTepa Cpe/ibl BOAHBIX

PACTBOPOB CONEH; OKMCTUTENA M BOCCTAHOBHTEIL; OKMCIICHIA 1 BOCCTAHOBJIEHHS, TIPUHAUIEXHOCTU BEIIECTB K
pa3JIM4HBIM KJIACCAM HEOPraHUYECKMX ¥ OPraHHICCKHX coeIMHEHHIt; FOMOJIOTOB M H30MEPOB; THIIOB, BU/IOB H
Pa3HOBUIHOCTEH XHMHIECKUX peaxiuii B HeOpraHWYeCKOH 1 OpraHUyueCcKOil XUMHH;



YueGHo-reMaTHYeCKMIi NJIaH

Conepxanne Konuuectro B TOM YHCIIE
IIPOrPaMMEI 4acoB N1abOpaTopHbIE | NPAKTHYECKHE | KOHTPONbHBIC
OIIBITEI paboThI paboThI
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Crpoenne u 10 1 1
KJIacCHpHKaAIIA
OpPraHHYECKHX
COEIMHEHHH
XHUMHYECKHE peaKiUu 6
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XHUMUH
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Kucnopoaconepsxanue 23 3 2
COEMHEHHUS
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OpraHHYecKHe
COEIMHEHHSA
buonornyecku 6
AKTHBHEIE COEHHEHHUS
O6o0mmenue u 4
CHCTEMaTH3allHs
3HaHUH
Wroro 102 7 5




COJIEPKAHME KYPCA
[IpoduibHBIi YPOBeHb. 3 4 B HE/ETI0 (Bcero 102 gaca)

Kype YeTKO [eNUTCs Ha B YaCTH COOTBCTCTBEHHO rozaM obyueHus: OPraHHYeCcKyr0 XHMHIO (10 xmacc) u
o6myro xumuto (11 knacce).

B nepsoii uacti kypca 10 knacca, mociie BBeACHNA OCHOBHBIX TTOHATUI OPraHUYeCKOH XUMUU U MOBTOPEHHA
3J1eKTPOHHOTO CTPOEHMS aTOMA YTJICpo/a (pasnen «BBezieHne»), pacCMaTPUBAETCS CTPOCHAE | KiaccuuKanus
OpraHMYEeCKUX COEIMHEHHT, TEOPETHYECKYIO OCHOBY KOTOpOit COCTABIIAET COBPEMEHHAsA TEOPHs XMMUIECKOTO
CTPOEHHS C HEKOTOPBIMH JJIEMEHTaMH 37eKTPOHHO{ TEOPHH M CTEPEOXHMUH. JIOTHIECKHM MPOAOJIKEHHEM
Beylei 1eu O B3aMMOCBSA3U BENIECTB (COCTaB—CTpoeHHe——CBOﬁCTBa) sBAETCA TeMa «XHUMHYECKUE
peaKiMy B OpraHMYeCKOH XUMHUKY, KOTOpas SHAKOMHT yuaumxcs ¢ Kaccupuxanuei peaxuui u maet
NpeICTABIEHNE O HEKOTOPBIX MEXAaHN3MAaX HX MPOTEKAHIA. [lonmyyeHHBIE B IEPBBIX TEMAX

TEOPETHYECKUE 3HAHUS YUAIIMXCA 3aTEM 3aKPCILIAIOTCA 1 pa3BUBAIOTCA Ha GoraTtoM QaKTHHYECKOM MATEPUAIIC
XUMHH KJIACCOB OPraHMYeCKNUX COEIMHEHHH, KOTOphIE paCCMATPUBAIOTCA B nopAAKe yCIoXkHenus ot bonee
TPOCTHIX (YIIIEBOIOPOOB) 10 nanboree cIoKHbIX (GrononuMepoB). Takoe NOCTPOEHHE Kypea I03BOJIACT
YCHJIMTD JCAYKTUBHBIH OJXOM K U3YHCHUIO OpraHM4ecKOH XHMHH.

OPI'AHUYECKAS XUMMSL.10 kaace

Beenenue. [IpeaMer opraHM4ecKOd XUMHH. Oco6GeHHOCTH CTPOCHHSA M CBOMCTB OPraHu9eCcKuX COCIUHEHUH.
3HayeHue 1 poilb OPraHMYECKOH XUMHH B CHCTEME ECTECTBEHHBIX HAYK 1 B *U3HU o01mecTra. Kpamxuu o1epk
UCIOPUL PAZGUMUS OP2AHUYECKOU XUMUU.

TIpeanochUIKH CO3/aHHs TEOPHH CTPOCHUS: TEOPHsA PAUKATIOB 1 Teopus THNOB, paboTl A.Kekyie, O.
dpanxianaa 1 A. M. bytneposa, Che31 Bpaueil U eCTECTBOUCTIBITATENEH B,

r. LIneitepe. OCHOBHBIC MOJIOXKEHUS TEOPHH CTPOCHHA OPraHAIECKHX COeIMHEHHH

A. M. BytnepoBa. XMMHYECKOE CTPOCHHE H CBOMCTBA OpraHMYecKUX BelecTs. FzomMepus Ha NpUMEPE H-
OyraHa 1 H300yTaHa.

D7eKTpOHHOE 001aK0 M OpPOHTANb, HX dopMbl: 8- ¥ p-. DIEKTPOHHBIC H 31eKTPOHHO-TpaduyecKue GopMyIs!
aTOMa yriiepo/ia B HOPMaJbHOM 1 BO30YXKICHHOM COCTOAHMAX. KoBaneHTHas XMMHUYECKas CBsA3b U €€
pa3HOBUOHOCTH: S- M p-. OOpazoBanue MOJICKY H2, C12,N2, HCI, H20, NH3, CH4, C2H4, C2H2.
Bonoponnas cBasb. O6pazoBaHHe HOHOB NH+4 1 H30+. CpaBHenre 0OMEHHOTO ¥ IOHOPHO-aKUEITOPHOTO
MEXaHH3MOB 00pa30BaHMs KOBAJIEHTHON CBA3H.

[lepBoe BaEHTHOE COCTOSIHME — SP3-THOpHIM3aLKA — Ha MPUMEPC MOJIEKYJIBI METaHa ¥ IpYTUX alKaHOB.
BTopoe BaeHTHOE COCTOSAHUE — SP2-THOpHAM3aLUs — Ha IPUMEPE MOJICKYIB] STHJIEHA.

TpeThe BATEHTHOE COCTOSHHE — SP-THOPHIM3ALMA — Ha IIPHMEPE MOJICKYJIBI alieTuseHa. I'eoMeTpHsa MOJIEKY!I
YTHX BElIECTB M XapaKTEPUCTUKA BUIOB KOBAJIEHTHOM CBA3M B HUX. Mopens ['ninecnu s 00baCHEHHS
B3AUMHOrO OTTAIKMBAHMS THOPUAHBIX OpOHUTaIEH H MX PACMOIOKEHHA B IPOCTPAHCTBE C MUHUMYMOM
SHEpIUH.
Jlemoncmpayuu. Konnekius opraHu4eckix BEIECTB, MATEPHAIIOB H u3esuii 3 Hux. Moaenu monexyn CH4u
CH30H; C2H2, C2H4u C6H6; n-Oyrana n n3obyTana. BsauMoeHCTBUE HATPUS C STAHONIOM H OTCYTCTBHE
B3aMMOJICHCTBUA ¢ AUATHIOBBIM dbupoM. Kosuiekius nonMmMepoB, IPUPOIHBIX U CHHTETHIECKHMX KaydyKoB,
JIeKapCTBEHHBIX [IPenapaTos, kpacutesneil. ILapocTepKHEBBIC U o6nemusle Mojienn mosekyn H2, C12, N2,
H20, CH4. IllapocTtepkHeBble H 00bEMHBIE MOJIEIIH CH4, C2H4, C2H2. Mogenbs OTTaTKUBaHHsA rUOpUAHBIX
opOuTaeii, BLIIOIHEHHAS C IOMOIIBIO BO3AYIIHBIX IIAPOB.

Crpoenue 1 Kaaccupuranus 0pranu4ecKux coeMHeHHH

KaccnuKalMs OpraHi4ecKiX COCMHEHHH 110 CTPOCHHIO YIJIEPOJHOTO CKEJIETa: alHKIMYECKHE (anxaHsl,
AKEHBI, ATKMHBI, ATKaIUeHbI), KapOOLMKIMYECKHE (LHKIOAIKAHBL 1 apeHbl) ¥ FCTEPOLHKIMYECKHE.
KnaccuduKanus opraHidecKiX COeJIMHEHAHA N0 (yHKIMOHAILHBIM TPYIIIaM: CIIHPTEL, (eHOIBI, TPOCTHIE
3(UpBI, allbACTUIbI, KETOHDI, KAPOOHOBBIE KHCIIOThI, CIIOXKHEIC 3(UpEL
TpuBnaibHble Ha3BaHKA BellecTB. HOMEHKIaTypa paloHanbHad 1 HIOIIAK (IUPAC). [IpuHumIs!
06pa3oBaHys HA3BAHMI OPraHMYECKUX COEUHCHUH 110 HIOITAK: 3amenienus, poaoHadyalbHOM CTPYKTYPEL,
CTapLIMHCTBA XapaKTEPHCTUYECKHX IPYIIIL.

CTpyKTypHas M30MEPHS 1 €€ BUJILL: H30MEPHs «YIIEPOJTHOTO CKEICTa», H30MEPHA NOIOKCHIA (xpaTHOH cBA3U
¥ QYHKUMOHATLHOMN FPYIIIBI), MEXKK/IAcCOBast u3omMepus. [IpocTpaHCTBEHHAsA M3OMEPHS 1 €¢ BUJIBL:
reoMeTpHUecKas M onTHUecKas. brosornyeckoe 3HaUEHHE ONTHYECKOH H30MEPHH. Otpaxxenue ocoOeHHOCTEN
CTPOEHHS MOJIEKYIT TCOMETPHUYECKHMX M ONTUYCCKHMX M30MEPOB B MX Ha3BAHUAX.



Hemoncmpayuu. O6pasus! npeacTaBuTeNnell pasHIHEIX KJIACCOB OpPraHHYECKHX COSIMHEHHH 1

IapOCTEPHKHEBBIE HIIH 00BEMHBIC MOZENH HX MoJeKyil. Tabmnus! «HazsaHune aTKaHOB U ATKHITBHEIX
3aMecTuTenei» 1 «OCHOBHEIE KJIACChl OPraHMYECKUX COSIMHEHHMIT». Monenu MOJIEKYII H30MEPOB PA3HBIX
BHUJIOB H30MEPHH.

Jlabopamopnvie onvimet. VI3roToBlIeHHE MOIENEH MONIEKYIT BELIECTB — MPEACTABUTENEH Pa3IMIHBIX KJIACCOB
OpPraHHU4eCKUX COETUHEHHH.

Peakuuu opraHnyeckux coexunenmii

TonsTie 0 peakuMsX 3aMeIeHns. ['aloreHnpoBanye ATKAHOB U aPEHOB, IIEI0YHOI THIIPOJIH3
raJIoreHaJIKaHoB.

TonsTre 0 peakuusx npucoenHeHus. THIPHPOBaHKe, I'HAPOraloreHUPOBAHNE, TATOTCHUPOBAHHE, Peakitnu
IIOJTMMEPHU3ALMH U IOJIMKOHICHCAIUH.

[onsATHE 0 peakuMsX OTIIETUIEHUs (JMMMUHIPOBaHKs). Jlernapuposanue ankanos. Jlernaparamus CITHPTOB.
HlerupoxopupoBaHne Ha IPUMEpE raoreHankaHos. [IoHATHE 0 KPEKMHTE ATKAHOB U JENONTHMEPH3ALHH
I10JIMMEPOB.

Peakuuu n3omepusanuy. I'OMOIHTHYECKHI M FeTEPOIHTHYECKHIT Pa3phIB KOBAIEHTHOI

XUMHYECKOH CBA3H; 00pa30BaHHE KOBAIIEHTHOH CBA3M II0 JOHOPHO-aKIENTOPHOMY MexaHu3My. [ToHsTHE 0
HyKIeoQuie u anektpoduie. Knaccuduxauus peakiuii o THIy pearupyromix 4acTHL (HyKneo(pHIBHbIE H
3NMEKTPOQHIILHEIC) U MPHHIMITY H3MEHEHUs COCTaBa MOJIEKYJIbl. B3anMHOE BAMAHME aTOMOB B MOJIEKYJIaX
opranpyeckux Beiects. MHaykTusubii u MesoMepHslit addextsl. [TpaBHio MapKoBHHKOBRA.

Pacuemneie 3adauu. BeraucneHne BBIX0/a MPOLYKTa PEAKIHH OT TEOPETHIECKH BOIMOMKHOTO.
Kombunuposannsie 3anaun. Jlemoncrpaunn. B3peis cMecy Metana ¢ xopom. ObecuseunBanme GpOMHOI
BOJIBI 3THJIEHOM U aueTHiaeHoM. [Tonyuenne dpenondopmannaeruHoit cMois! 1 moiuMepa. Jlenoaumepusanus
noausTHIEHA. [lomyuenune sTuieHa u3 stanona. Kpekuur kepocuna. Bapeis rpemydero rasa. [openne metana
WIA IpONaH-0yTanoBo# cMecH (13 ra3oBoil 3aXHraiaki). B3psiB cMecH MeTaHa WM ponaH-6yTaHoBOH cMecH
C KHCIIOPOJIOM (BO3ZYXOM).

Yriaesogopoasl

ITonsaTne 06 yrmesoxopoaax

A nx a H bl ['omonornyeckuit pazn u o6mas dopmyiia ankanos. CTpOeHHE MOJIEKYIJIBI METAHA M APYTHX
ankaHoB. M3omepus ankanos. GU3NYECKHE CBOHCTBA aJIKaHOB. AIIKaHEBI B IPUpoJIe. I[IpOMBINIIEHHBIE CIOCOOHI
TIIOITYYCHUS: KPEKUHT AJIKaHOB, (ppakIMOHHAs neperonka HedH. JIaGopaTopHEle CIIOCOOBI MONYYEHHS alTKaHOB:
cunte3 Bropua, nekapbokcuanpoBanue conei KapOOHOBBIX KHCIIOT, THAPOIH3 KapOuaa amoMuHus, Peakuuu
3aMeIICHHUA. ['opeHHE allKaHOB B pa3JIMYHBIX YCIOBHAX. TepMuueckoe pasinoxeHue ankanos. M3oMepu3zanms
ankanos. [Ipumenenue ankanos. MexaHu3M peakIHH paJHKaIFHOTO 3aMEeLIeHHs], ero ctaauu. [IpakTudeckoe
HCIIOIE30BaHNEe 3HAHUH 0 MexaHHu3Me (CBOOOIHOpaIHKAIBFHOM) peaKIlHii B

IIpaBHJIaX TEXHUKH 0€30MacHOCTH B OBITY M HA IIPOHU3BOJICTBE.

A 1k e H bl. ['oMosioruueckuit psaa u o6mas GopMmyna aJTKkeHOB.

Crtpoenne MONEKyJIBl 3THIIEHA H IPYTHX aJIKeHOB. MI30MepHs aJIKeHOB: CTPYKTYpHAs U [IPOCTPAHCTBEHHAS.
Homenknarypa u ¢usndeckue cBOMCTBa aIKeHOB. [loydeHne STHICHOBBIX YIJIEBOJIOPOJIOB U3 AJKAHOB,
raJjoreHaJIkaHoB, ClIMpToB. [lossipusanus p-cBA3M B MOJICKYJIaX ajIKCHOB Ha npuMepe nponeHa. [louarue o6
HHIYKTUBHOM (+]) addexTe Ha mpuMepe MOJIeKyJIs poreHa. Peakimu npucoeJMHeHUs (rajloreHupoBaHme,
THIpOraJoreHUpoBaHue, MHIpaTalus,

rHIpupoBanye). Peakinu OKMCICHHS U TOTMMEpH3aluK ankeHoB. [IpuMeHeHne anKeHOB Ha OCHOBE HX
CBOHCTB. MeXaHU3M peakIuy IeKTPOPHILHOT0 IPUCOSAHHEHHS K alKkeHaM. OKHCIIEHHE allKEHOB B «MATKHX»
M <OKECTKHX) YCIIOBHUSX.

A 1 x 1 H b1. ['oMonoruueckuit psn ankuHoB. O6mas dopmyna. CTpoeHHe MOEKYJIbI alleTHIIEHA U JIPYTHX
ankuHOB. M3omepus ankuHoB. HoMeHKIaTypa alleTHIEHOBBIX YriieBo1opooB. [Tonyuenne ankuHOB:
METaHOBBIH M KapOUIHbIHA criocoOsl. PH3HUECcKHe CBOHCTBA AIKMHOB. Peakuy NpHCOeIMHEHH !
rajJoreHupoBaHue, THAporaJoreHupoBanme, ruaparanus (peakuus Kyueposa), ruapuposanue. Tpumepusanus
aneruiieHa B 6ensoi. Okucienue ankuHoB. OcolOble CBOHCTBAa TEPMUHABHBIX alKUHOB. [IpuMeHeHHe alKHHOB.
AnxanueH sl Obmas hopmyina ankagueHoB. Ctpoenue monekynn. H3omepus 1 HOMEHKIIaTypa
ankaaueHoB. Ou3nyeckue cBoiicTBa. B3auMHOE pacIooKeHUE P-CBA3EH B MOJIEKYJIaX aJIKaJIHCHOB:
KyMYJIHPOBaHHOE, CONPSLKEHHOE, H30MpoBaHHOe. OcoOeHHOCTH

CTPOCHUS CONPSKEHHBIX aJIKaJUEeHOB, X MOTyYeHHE. AHAJIOIMA B XMMHYECKHX CBOMCTBAX aJKEHOB H
ankaaneHos. [lonnmepusanusa alkaauenoB. HaTypalbHbIi H CHHTETHYCCKHH KaydykH. Bynkanusauns
kaygyka. Pesuna. Pabots! C. B. Jlebenesa. OcoOeHHOCTH peakuMil IPHCOEMHEHHUS K alKaJHeHaM C
CONPAXKEHHBIMH pP-CBA3AMH.



L] ¥ KJ10aJKaH bl [OMOJIOrH4eCKHH PAL 1 obmas GpopMya IUKI0ankaHoB. Hanpsmkenue HuKia B C3HS6,
C4H8u C5H10, xondpopmaunnCoH12. M3omepusa HUKI0AIKaHOB (YrJIepoJHOro CKEJeTa, UC-, TpaHc-,
MesxkiaccoBas). [ToydeHne 1 XMMHIECKHE CBOHCTBA LIMKJI0ATKAHOB: FOPCHAE, pasnoKeHHe, pajluKaIbHOe
samelenue, nsomeprusauus. OcolObie CBOMCTBA HMKIIONPONaHa, uKI00yTaHa.

A p ¢ 1 bl ben30n Kak npeJCcTaBUTENlb apeHOB. CTpoenue MoTeKy.1bl Genzona. ConpmKeHUC p-cBA3EH.
M3omepus 1 HOMEHKIATypa apeHoB, UX MOJIy4CHHC. Tomornoru 6enzona. BiustHue 60KOBOH LENH HA
9JIeKTPOHHYIO IUIOTHOCTh COTIPSKEHHOr0 P-00J1aka B MOJICKY/IaX FOMOJIOr0B Genzosa Ha IPUMEpPE TOIyoa.
XyMHUecKHe CBOficTBa Gen3ona. Peakuuy 3aMelleHns ¢ ydacTineM OeH301a: rajloreHHPOBAHNE, HUTPOBAHHIE 1
ankunuposanue. [IpumencHue GeH3011a H €ro rOMOJIOroB. PaaukanbsHOE XJopupoBanue 6ensona. Y CIoBHUA
TIPOBEICHHS PEAKIIMH PaIMKAIBHOIO XJIOPUPOBAHHA 6ensona. Karanuruueckoe ruapuposanue OeH3ona.
MexaHH3M peaKLuil eKTPOGHILHOrO 3aMEILEHHA: TaloreHHpOBaHHUs 1 HUTPOBAHUA OeH3o0J1a U €TO
romosioros. CpaBHEHME PEAKLMOHHOM CrI0cOGHOCTH DEH3011a M TOJIYOIa B PEAKIMAX 3aMEIICHHA.
OpMEHTHpYIOLIEe ACHCTBIE METHIBHOI IPYNIbI B PEAKIMAX 3aMCIIEHHA C yIaCTHEM TOIY0)Id.

Opuenrantsl | 1 1T poaa B peakLisix 3aMEIICHAS C y4aCTHEM apCHOB. Peaxiuu mo 60KOBOM LEIH
ATKUIIOEH30J10B.

Ipupodnsie ucmouHuKU yenee0dopooos.

HedTs 1 ee npompiuuieHHas nepepaborka. PpaKInoHHAd NEPErOHKa, TepMHUUECKUi1 i KaTATMTHYECKUH
KpeKUHT. [IpHpOIHBIi ra3, ero COCTaB M NPaKTHYECKOE HCIONE30BAHNE. Kamenusiii yrons. Kokcosanue
KaMeHHoro yrii. [lpoucxoxaenue NpUPOIHBIX UCTOYHHKOB

yTI1eBO0PO/0B. PudopMHUHT, anKuinpoBaHie 1 apOMaTH3alHA HeDTENPOLYKTOB. DKOJIOTHYECKHE ACTIEKTHI
100bIuH, IepepaboTKH M UCIIONB30BAHHUS MOJIE3HBIX HCKOMAEMBIX.

Pacuemnuie 3adauu. HaxoxaeHue MoJIeKyIapHOH GOpMYIIBl OpraHH4eCcKoro COEIMHEHU 0 Macce (oOBEMY)
IIPOJYKTOB cropanus. Haxoxienue MonekyIpHO# (opMYyJIbl BEMECTBA 110 €ro OTHOCHUTEIBHOH IIOTHOCTH H
MAacCOBOIi ZI0JIE DIEMEHTOB B coeAnHeHUAX. KoMOMHMPOBAHHBIC 3a/1aUH.

Jlemoncmpayuu. [lonyueHue METaHa U3 aLeTaTa HaTPUA ¥ THAPOKCHAA HATPUA. Mozenu MOJIeKyJT aJIKaHOB —
IIApOCTepPIKHEBbIE H 00BEMHBIE. [ OpeHHe METaHa, nponasd-6yTaHOBO# cMecH, mapaduHa B YCIOBHAX H30BITKA H
HeJlocTaTKa Kuciiopoa. B3pels cMecH MeTaHa

¢ Bo3yxom. OTHOLIEHHE METaHa, poraH-0yTaHoBOH CMECH, Oenzuna, napadrHa K 6pOMHOMN BOAE H PacTBOPY
NepMaHraHaTa Kaiuus. B3pblB cMecu MeTaHa M XJ10pa, HHULHHPYEMBIH OCBEIICHHEM. BoccTaHOBIEHUE OKCHIA
meau (I1) mapadurom. [llapocTepKHEBbIE M 0OBEMHbIC MOZIEIIH MOJIEKYIT CTPYKTYPHBIX H IIPOCTPAHCTBEHHBIX
M30MepOB ankeHoB. OGbeMHbIE MOJIEIN MOJIEKYI aJIKeHOB. [IonyueHue 3TeHa U3 dTaHoa. ObecuBeunBaHHe
sTeHOM GpoMHO#t Bozel. OBeciBedrBaHiIE 3TEHOM PacTBOpa epMaHraHaTa Kaius. I'openue sTeHa. [Nonyuenune
alleTHIeHa M3 KapOuaa Kanbplusa. B3auMoieicTBHe alleTHICHA C OpomHOiIt Boz1oi. B3aumoeicTBie aneTuieHa
¢ PacTBOPOM NepMaHraHata Kajnus. ['openue aueTuicHa. BsanMoieficTBue aleTHiIeHa ¢ pacTBOPOM COJIM MC/H
WM cepebpa. Mozenu (ILapocTepKHeBbIC 1 00bEeMHBIE) MOJICKYJT AJIKa/IMEHOB € PasInHBIM B3aHMHBIM
pacronoxenueM p-cesizeil. Jlenonumepusanus kayayka. Moznenu (mapocrepikHeBbIE U 00BEMHBIE) MOIICKYII
AJIKAJUEHOB C Pa3IHYHBIM B3aUMHBIM PACIONI0KEHUEM P-CBs3eil. Koarynanus MIeYHOro Coka Kay4yKoHOCoB
(Mos04as, onyBaHUMKOB UM (ukyca).lllapocTepskHeBbIe MOJIEIN MOJIEKYJT HIMKJIOATKAHOB M AJIKEHOB.
OTHoOLIEHHE IIMKJIOTEKCaHa K pacTBOPY [IEpMaHraHara Kanus 1 6poMHO#l Boze.

LLlapocTepKHeBbIE 1 0GBEMHBIE MOZIETH MOJIEKYJI GEH30/1a ¥ €ro rOMOJIOroB. PasJeeHie ¢ TOMOIIBIO
JIEUTEIbHOM BOPOHKH cMecH GeH301—Boaa. PacTtBopenne B 6eH301e pasiM4HBIX OPraHHIECKUX U
HEOPraHMYECKUX (HAIPUMEp, Cepbl) BELECTB. DKCTParupoBaH1e KpPaCHTENe 1 IPYTHX BELICCTB (ranpumep,
1o/1a) GeH30I0M M3 BOAHLIX pacTBopoB. I'openne Gensona. OTHoweHHe GeH301a K OPOMHOM BOJIE M PacTBOPY
nepmanranara kanus. [Tomyuenne nurpobensona. Komnexims «IIpHpoaHEIC HCTOYHHKH YTIICBOXOPOLOBY.
CpaBHEHHE NPOLECCOB ropeHus HeTH U IIpupoHoro rasa. ObpazoBaHne HEQTAHOH MICHKH HA TIOBEPXHOCTH
Bozpl. Karanmuruueckuil kpekuur napaduna. PacTBopenne napaguna B OeH3HHE ¥ HCTIapeHue

pacTBopuTens u3 cMecu. [lnasneHue napaduHa 1 €ro OTHOLIEHHE K BOAE (PaCTBOPEHHUE, CPAaBHEHHE
IJIOTHOCTEH, cMauMBanue). Pasjienenne cMecu GEH3MH—BO/Ia C IOMOIIBIO JETUTENHHON BOPOHKH.
Jlabopamopnvie onvimel. U3roToBneHHe napahuHUpoBaHHON GymMaru, HCIBITAHUE €€ CBOMCTB — OTHONIEHHCE K
Boje ¥ xupam. O6uapyxenne H20, caxxu, CO2 B mpojrykTax ropeHus cBeuu. M3rorosienue Mojenei
rajoreHankanoB. O6GHapyXeHHe HENpPeAebHBIX COeAMHEHUH B HedTenpoaykTax. O3HakoMIeHHe ¢ 0Opa3laMu
TIONMATHIIEHA U TOJIUIpOoIWIeHa. Pacnio3HaBanue 06pas1ioB ajIkaHOB U alkeHOB. OOHapYKEHUE BOJIBI, CAXH
YIJIEKUCIIOTO Ta3a B IPOJYKTaX FOPEHUs YrIIeBOI0POIOB. M3roToBieHre MOIE/IeH alIKHHOB M HX H30MEPOB.
O3nakomeHue ¢ Kowtekimeil «Kayayk u pesuna». O3HaKoOMIIEHHE ¢ DH3MIECKMMH CBOMCTBaMU GeH30Ma.
M3roToBlIcHUAE 1 UCIIOAb30BaHKE NpocTeimero npubopa a1 xpomatorpaduu. PacriosHaBaHHE OPraHHYECKHX



BerecTB. Onpenenenue KaueCcTBEHHOTO COCTaBa napaduHa MM 6eH3ola. Ilonyuenue aneTuneHa u ero OkKuc-
nenue pactsopoM KMnO4 umu 6pomHOiIt Bo0iA.

Kucinopoacoaep:xauue coeiHHeHns

Cnup sl Cocras u K1accudukamus ciupToB. M3omepus ciiupToB (ONOKEHHE MHAPOKCHIEHEIX rpymnm,
MEKKJIacCOBasl, YIJIEPOIHOTO CKesleTa). DU3NIECKHE CBOHCTBA CITUPTOB, HX NOJydeHHe. MexMoneKyspHas
BOZOpO/IHast CBsA3b. OCOOEHHOCTH JEKTPOHHOIO CTPOECHHS MOJIEKY CITUPTOB. XMMHYECKHE CBOACTBA CIIMPTOB,
00YCIIOBJICHHbIE HATHIMEM B MOJIEKY/IAX THAPOKCHIIBHBIX TPYTIN: 06pa30BaHMe AIKOTOJISTOBR, B3AHMOJIEHCTRIE
C raJIoreHOBOJJOPO/IaMH,

MEXKMOJICKYIISIPHAS ¥ BHYTPUMOJICKYJIApHask I€TUApaTalus, 3STepHHUKaLns, OKHCIEHHE U IETHIPHPOBAHHE
crtpToB. OCOOEHHOCTH CBOHCTB MHOrOATOMHBIX CIIMPTOB. KauecTBEHHAs Peakiiis Ha MHOrOATOMHEIE CIHPTHL
Baxweitiune npeacraButenu ciupro. GU3HOIOIHYECKOE ASHCTBHE METAHOIA H ATAHONA. AJIKOTOIH3M, €I0
nociencTeus. IIpodunakTika ankoronuzma.

@ e H 0 11 b5I. DeHOI, €r0 GU3HICCKUE CBOMCTBA H IIONyYeHHE. XMMUYECKHE CBOHCTBA (DeHONA KaK GbyHKUMS ero
crpoenns. KucnoTasie cpoficta. B3anMHoe BIHsIHIE aTOMOB M IPYIIN B MOJIEKY/IaX OPraHHYECKUX BEIIECTB Ha
npumepe denona. [lommkonnencanus denona ¢ popmanbaeruaoM. KauecTseHHas peakius Ha HeHOIL.
IIpumenenune denona. Knaccnbuxamus denonos. CpaBHeHHE KHCIOTHBIX CBOCTB BEILECTE, CoZIeprKalluX
THIPOKCHIIBHYIO IPYIIILY:

BOJIBI, OHO- U MHOTOATOMHEIX CIIMPTOB, (heHoma. DIeKTPOoGHILHOE 3aMelIeHHE B GEH30IEHOM KOJIBIIE.
IIpuMeHeHNE TPOU3BOAHBIX (hEHOIIA.

ATbIEruasl U KeTo Hbl. CTpoeHHe MOJIEKYIT aIbJIETH/I0B M KETOHOB, HX H30MEPHsA ¥ HOMEHKIIATYpA.
OcobennocTr cTpoeHus kapOoHHIbHOI rpymmel. OH3HYECKHE CBOHCTBA (GOPMAIbAETHIA H €I0 TOMOJIOTOB.
OrnenbHEIe IPEACTABUTEIH AlTbEIUI0B U KETOHOB.

XUMHYECKHE CBOHCTBA aJIbJIETHI0B, O0YCIOBICHHEIE HATHYHEM B MOJIEKYJIE KApOOHUIILHOM IPYIITBl ATOMOB
(ruapupoBanue, OKMCIIEHHE aMMHAYHBLIME PAaCTBOPAMH OKCHza cepebpa u ruapokcuaa mean (I1).
KagecTBeHHbIE peakiuy Ha albIeruasl. Peakuus MoNHKOHIeHCann GopMabIerua ¢ GeHoIoM.
OcoOeHHOCTH CTPOEHHs U XUMMYECKHX CBOHCTB KeTOHOB. Hyk/eohniIbHOE IPHCOEIMHEHHE K KapOOHHILHBIM
coemuueHusM. [Ipucoeiunenue nuanoBogopoIa M ruapocyisduta Hatpus. Crioco6sl nomyuenus. Bzanmuoe
BIIMSHUE

aTOMOB B MOJIEKy/1aX. ["'ajloreHMpoBanue aabJerHIoB H KETOHOB 10 HOHHOMY MEXaHM3MY Ha CBETY.
KauecTBeHHas peaklusg Ha METHIIKETOHEI.

Kap6onoBsie kuc a0 T bl CrpoeHue MOIEKyT KapOOHOBBIX KHCIIOT U KapOOKCHIIEHOMN IPYIIITHL.
Knaccuukanus 1 HOMEHKIaTypa KapOOHOBBIX KHCIIOT. PH3HUECKHE CBOMCTBA KAPGOHOBBIX KHUCIOT H HX
3aBHCHMOCTE OT CTpOeHHs MOJIeKy1. Crioco0s! monydenus. Kap6oHOBEIE KUCIOTHI B pupoje. bruonornyeckas
poJIb KapOOHOBLIX KMCIOT. OOImue CBOMCTBA HEOPraHHYECKUX H OPraHMYECKHUX KHCIIOT (B3aMMOJIEHCTRUE ¢
MEeTaJllIaMH, OKCHIaMH METaJLIOB,

OCHOBAHHAMH, COJIIMH). BIIHAHNE yrIIeBOJOPOIHOTO pafuKaia Ha CHIly KapOOHOBOM KHCIOTEL Peakius
3TEpUPHUKALUH, YCIIOBHS €€ NPOBEACHUs. XUMHYECKHE CBONCTBA HENPENETLHEIX KApOOHOBEIX KHCIIOT,
00yCIIOBIIEHHBIE HATUIHEM P-CBS3H B MOJIeKyJIe. Peakuuu

2JIEKTPODHIILHOTO 3aMEILEHH C y4acTHeM OCH30WHOM KHCIIOTHI.

Crnoxuele 3¢ ups. CTpoenne caoxHbIX 3GHPOB. U3oMepus CIIOKHEIX 3QUPOB (yrIepoIHOro CKeIeTa |
MEKKJIaccoBas).

Homenxnatypa cioxkHbIX 3¢gupos. O6paTHMOCTE peakny TePUGUKALIMH, THAPOIN3 CIIOKHBIX 3DHPOB.
PaBHOBecHe peakuuu 3TepHUKALMH — THIPOIN3a; GaKTOpPLI, BIUAIONIHE HA HETO. Pewenue pacyemnbix
3a0a4 Ha ONpe/IeNIeHHe BBIX0/Ia TPOJYKTA Peakuu (B %) OT TEOPETHYECKH BO3MOKHOTO, YCTAHOBIEHHE
(bopMyIIEl M CTPOEHHS BEIIECTBA IT0 IPOJYKTAM €ro CropaHus (WM FHAPOJIH3a).

K 1 p b1. 2KupBI KaK c10;KHBIE 2(QHPEI NIHIEPHHA W KapOOHOBBIX KHCIIOT. COCTAB M CTPOEHHE KUPOB.
HomenkaTypa u knaccudukanus xupos. Macina. XKupsl B ipupoze. bruonorundeckue GpyHKIHH KHPOB.
CeoiicTsa sxupoB. OMbUIEHHE KUPOB, MOMydeHHe MbUIA. OOBACHEHHE MOIOIIMX CBOMCTB MblIa. [HApHpOBaHHE
KHUAKUX )XKUpoB. Maprapus. ITorstue o CMC. O0bsicHeHHe MOIOIIUX cBOHCTB MbUT1a # CMC (B cpaBHEHHH).
Pacuemmnuie 3a0a4y. BEIMMCIEHNS 110 TEPMOXUMHYECKUM YPABHEHHSM.

Lemoncmpayuu. duzndeckue cBOMCTBA 3TaHONA, MpomaHoia-1 u 6yranona-1.11lapocTepxHeBbIE MOJIETH
MOJIEKY]T H30MepoB ¢ MonekynapusiMu Gopmynamu C3H80 u C4H100. KonnyecTBEHHOE BBITECHEHHE
BOJIOpO/Ia U3 CIIHpTa HaTpHeM. CpaBHEHHE peakuil ropeHns

STHJIOBOTO H IPOIHJIOBOTO cIHpToB. CpaBHEHHE CKOPOCTEH B3aHMOJISHCTBH HATPHA C ITAHOJIOM,
pornanonom-2, riouuepuroM. Ilomydenne npoctoro agupa. [lomydenne cnoxuoro adupa. [Monydenue srena
U3 dTaHoja. PacTBopuMocTs (beHoNa B BoJie pH OOBIYHON U MOBBIIEHHOH TeMnepaType. BritecHenye denona



13 (heHoJIATa HATPHA YTOJBHOM KHCJI0TOM. Peaknus (eHona ¢ XJI0pHI0M XKejesa (T1IT). Peaxuusa denona ¢
dopmanbaernaoM. lllapocTepKHEBbIC MOJCTH MOJICKYIT ANBIErMIOB U H30MEPHBIX UM KeToHOB. OKucIeHHe
GensaibIeriia Ha Bo3ayxe. Peakius «cepedpaHoro sepkana. OxucleHye aabAeru10B THIPOKCHIOM MEIH
(11).3HaKOMCTBO C (PU3HYECKUMH CBOFCTBAMHU HEKOTOPBIX KapGOHOBBIX KHCIIOT: MypPaBbUHOH, YKCYCHOIA,
POTHOHOBOM, MAaCJISHOI, IIABEJIEBOM, INMOHHOM, 0JICHHOBOIA, CTEAPHHOBOI, OEH30HHOM. Bo3sronka
Gensoittoli kucaoTsl. OTHOMIEHHE PA3IHYHBIX KapOOHOBBIX

KMCIIOT K Boje. CpaBHEHHE KMCJOTHOCTH CPE/ibl BOAHLBIX paCTBOPOB MypaBLHHOH ¥ YKCYCHOH KHCJIOT
OMHAKOBOH MOJIAPHOCTH. [JoJTydeHHe IPUATHO NAXHYILETO CI0KHOTO 3¢upa. OTHOIICHHE K OPOMHOH BOZIE U
pacTBOpY MEpMaHraHnaTa Kalus npeIeNbHON 1 HeMpe/IeNbHOU

KapBOHOBBIX KHCIIOT. LLIapoCTEPKHEBBIE MOCIH MOJICKYJT CIIOAKHBIX 3(MpPOB M M30MEPHBIX UM KapOOHOBBIX
kuci10T. OTHONIEHHE CIMBOYHOTO, OACOMHEYHOr0 ¥ MAIIMHHOIO Mac/a K BOJIHBIM pacTBopaM Opoma
IiepMaHraHara Kajus.
Jla6opamopnbie onbimbl. PacTBOpEHUE MNIALEPUHA B BOJC. Bzaumoneitcraue rauuepuna ¢ Cu(OH)2.
PexTuduMKauus CMECH BOJa—3TaHOJI (1—2 craguu). BzaumoaercTeue (deHoa ¢ pacTBOPOM LIETOUH.
Pacro3HaBaHME PacTBOPOB (PEHONATA HATPUS U kapOoHaTa HaTpHs

(6ap6oTax BRIIBIXAEMOIO BO3/lyXa MK JieficTBHE CHIIBHOM KMCIIO0THI). B3anmoneiicTene denona Opomuoi
Boz0i1. PacrosHaBaHUe BOIHBIX PACTBOPOB (eHOJIa 1 TIHLCPHHA. 3HAKOMCTBO ¢ HU3UUECKUMH CBOHCTBAMHU
OT/IE/IbHBIX TIPEACTaBUTENCH albIETHI0B U KCTOHOB!

alleTaTb/Ieru 1, aleTOHa, BOAHOI0 pacTBopa (popManbaeruia. OKHMCJICHHE 9TaHola B 3TaHalb. Peakius
«cepebpsiHOro epkana». OKMCICHHE aTBACTHIO0B THAPOKCHIOM menu (I1). Tlonyyenue
(enonohopManbAErHIHOTO OIUMEpA. B3anMO/IeHCTBHE PACTBOPA YKCYCHOM KHCIOTBI ¢ MAarHHEM (HKOM),
oxcunom meau (IT), rumpoxcuzom xenesa (I1I), pactBopom xapOoHaTa HaTpHsl, PACTBOPOM CTEapaTa KaIis
(Mbl1a). O3HAaKOMIIEHUE ¢ 00pasaMH CJIOKHBIX 3¢upoB. OTHOLIEHHE CTOKHBIX 3QHPOB K BOJE U
OpraHMYECKMM BEIIECTBaM (Hanpumep, KpacuTessim). BeiBeienue )UPHOTo MATHA € IIOMOIIEIO CI0HOr0
sdupa. PacTBOPUMOCTb KUPOB B BOJE M OPraHHYECKHX PaCTBOPUTCILIX. Pacrnio3HaBaHHE CIMBOYHOIO Macia U
MaprapHiHa ¢

[IOMOIIIBIO TIOAKUCIIEHHOTO Tertoro pactBopa KMnO4. Tlony4uenue MbLIa. CpaBHEHHE MOIOILMX CBOHCTB
xo3siicteeHoro Mpuia 1 CMC B )KECTKOH BoZIE.

Dkcnepumenmansiivie 3a0ayu. PacriosHaBaHie pacTBOPOB aleTaTa HaTpHA, xapOoHaTa HaTpUs, CHIMKaTa
HATpHs M CTeapaTa HaTpys. Pacro3naBaHue 06pa3siloB CIMBOYHOIO Macia i MaprapuHa. [Tonyyenue
Kap6oHOBOI KHC/IOTHI M3 MbUIa. 1loayyenue YKCYCHOJ KHMCIIOTHI M3 alleTaTa HaTPHU.

Vriesoasl MoHO-, Au- ¥ nonucaxapusl. [lpeacraBuTenu Ka)KZ10¥ IPYIIIEL

BuosIorHYecKas posib YIIeBO10B. MX 3HaUeHHE B )XM3HU YE/I0BEKA 1 obuiecTBa.

MoHOCaXapu 1 bl [7oKo3a, ec pu3nIecKue cBoiictBa. CTpoeHne MOJIEKyJIbl. PaBHOBECHA B pacTBOpe
[IIOKO3b]. 3aBMCUMOCTh XMMHUECKMX CBOMCTB IIIOKO3bl OT CTPOEHHS MOJICKYIIBL. BsaumoeicTBHe C
rugpokcuom Meau (II) mpu KOMHATHOM TEMIIEPATYpe U HAarpeBanny, STepudUKaIus, PeaKIusa «CepedpsHOro
3epKanay, THAPUPOBaHHe. Peakinn OpoxKeHHs IIIIOKO3BI: CIIMPTOBOTO, MOJIOYHOKHKCTOro. ['/I10K03a B IpHpoze.
Buosioruueckas polb DI0Ko3bl. [IpuMeHeHHE III0OKO3bI Ha OCHOBE €€ cBoiicTs. DpyKTO32a KaK H30MeEp
r10K036l. CpaBHEHHE CTPOEHUS MOJIEKYT H XHMUYECKUX CBOHCTB IMIIOKO3BI 1 ¢pyxTo3sl. DpyKTO32 B MPHUPOJIE
1 ee OHoJIOrMuecKas pob.

Jlucaxap u sl CrpoeHue aucaxapui08. BOCCTaHaBIHBAIOIIAC U HEBOCCTaHABJIMBAIOIIHE JAHCAXAPHIIbL.
Caxaposa, JIaKT03a, MaJIbT03a,UX CTPOCHHE 1 OMONOTHYECKas pOIlb. 'uaponu3s aucaxapujios. IIpOMBIIIICHHOE
NOJyYeHHe Caxapo3bl H3 IPUPOHOIO CHIPBSL.

IMonucaxap bl Kpaxman i nemnonosa (CpaBHATEIbHASA XapaKTEPUCTHKA: CTPOCHHCE, CBOHCTBA,
Guonoriueckas posib). PU3HIECKME CBOMCTBA IIOIHCAXAPUTIOB. XUMHYECKME CBOKMCTBA ITOJIUCAXapH/IOB.
I'uaponus nonucaxapuaos. KauecteeHHas peaklns Ha Kpaxmail. [Tonucaxapuasl B IPUPOJIE, HX
Guoornyeckas pois. [IpumeneHue nonucaxapuos. [lonarue 06 HCKYCCTBEHHBIX BOJIOKHAX. B3auMoieHCTBUE
[1EJUTOJI03b] C HEOPraHUYECKUMHU U KapOOHOBBIMH

KHCJIOTaMI — 00pa3oBaHUE CIOXKHBIX 3(UPOB.
Jlemoncmpayuu. O6pasipl yrieBOIOB M U3IEIHH U3 HUX. B3aumojieiicTBHE caxapo3bl C T’HIPOKCHIOM MEIH
(IT). Tlomyuenue caxapaTa KalblHs M BbIICICHHE CAXap0O3bl U3 PaCTBOPA CaxapaTa KajbIHi. Peakuus
«cepeOpAHOTro 3epKajay JUis ITIOKO3EL. BiauMoieiiCTBHE NIFOKO3EI ¢ QYKCHHCEPHHUCTOH KHCIIOTOM.
OTHoIlIEHHE PacTBOPOB Caxapo3bl U MaIbLTO3bI (maxTo3bl) K ruapoxcuy menu (II) npu HarpeBaHuy.
OzHakoMJieHHE ¢ PU3MIECKUMHU CBOMCTBAMHU LICJUIIOIO3bI I KpaxMalla. HaGyxaHue LeUTH0I035] M KpaxMmana B
Boze. [lonydyenue HUTpaTa LEJUIOTI03EL.



Jlabopamopnvie onvimpt. O3HaKOMIICHHE ¢ QU3HUECKAMK CBONCTBAMHM TIIIOKO3BI (AIITETHAs yIIaKOBKa,
Tabinerkn). Bsaumoneiictaue ¢ Cu(OH)2 npu pasmuunoit Temieparype. KncIoTHBIH rHaponus caxapossL.
3HaKoMCTBO ¢ o6pasuamu nomcaxapuioB. OGHapy)KeHHE KpaxMaa ¢ TOMOIIBI0 KAYeCTBEHHOH PEaKIUH B
mejie, xnebe, KaeTdaTke, 6ymare, kieiicrepe, iforypre, Maprapuse. 3HaKOMCTBO ¢ KOJUIEKIIHEH BOJIOKOH.
OKCIIepUMEHTAIBHEIE 3a/1a4H. Pacro3HaBaHie pacTBOPOB IUIFOKO3b! M IiMIeprHa. Onpese/ente HalHaus
Kpaxmajia B MeJie, Xxye0e, MaprapuHe.

A3oTcoaepixalume coeMHeHHs

A M 1 H 5. CocTaB ¥ cTpoeHHe aMMHOB. Kitaccudukaiys, H3oMepus 0 HOMEHK/IATYpa aMHHOB.
AmudaTtnueckue amuHbl. AHMIHH. [Tonyvenne aMHHOB: aJIKHIMPOBAHHE AMMHAKA, BOCCTAHOBJICHHE
HUTpOCOeANHEHHH (peakuusa 3MHHHA). OU3nYecKre CBOHCTBAa aMUHOB. XHMMHUYECKHE CBOHCTBA aMHHOB!
B3aUMOJICHCTBHE C BOJIOH M KMCJIOTaMH. 'OMoJIOrHYecKHit psil apoMaTHIECKUX aMHHOB. AJIKHIIMPOBAHHE U
allMJIMPOBAHHE aMHHOB. B3aUMHOE BIUsSHHE aTOMOB

B MOJIEKYJIaX Ha IIPHMEPE aMMHUaKa, ali(aTHIeCKUX H apOMAaTHYECKUX aMHHOB. [IpUMEHEeHE aMHHOB.,
AMUHOKHCIOTH H 0eaku CocraB H CTPOEHHE MOJIEKYJT aMHHOKUCIIOT. MI30MepHs aMHHOKHCJIOT.
JBOMCTBEHHOCTE KMCIIOTHO-OCHOBHBIX CBONCTB AaMHHOKHCIIOT U €€ IPHYHHEL. B3anuMo/IelicTBHE aMHHOKHCIIOT
C OCHOBaHUAMH. B3auMoeHCTBHE aMHHOKHCIIOT C KHCJIOTaMH, 00pa3oBaHue CI0kKHBIX 3¢upoB. OGpazoBaHue
BHYTPHMOJICKYJISAPHBIX cosiel (OHnosspHOro noHa). Peakuus moMTHKOHICHCAIIMH aMUHOKHUCIIOT.
CunTeTHYeCKHE BOJIOKHA (KalPOH, 3HAHT M Jp.). bruonorndeckas pons aMuHOKHCIIOT. [IpUMeHeHHE
aMHHOKHCIIOT. benku kak npupoansie 6uonomumepsl. [lentupaHas rpyrna aTOMOB U MENTHAHAS CBA3b.
Ilerrruaer. benku. IlepBuynas, BTOpHYHASA M TPETHYHAS CTPYKTYPHI O€NKOB. XHUMHUYECKHE CBOHCTBA OEIKOB!
rOpeHue, JeHaTypalus, THAPOJIN3, KaYeCTBEHHBIE (1BETHBIE) peaklHH. bronoruyeckue GhyHKIHN OeKOB.
3HaueHue OeskoB. UeTBepTHYHAS CTPYKTYpa OENIKOB Kak arperanus OeKOBBIX U HEOEIKOBBIX MOJIEKYIL.
I'nmoGaneHas npobiema 6eIKOBOrO rOJIOAAHUA U IYTH €€ PEILEHHS.

Hyxneunoseie xHcuo sl OOmmi niuad cTpoeHus HykeoTuA0B. [loHATHE O MUPHMHUIHHOBBIX H
IIYPUHOBLIX OCHOBaHUsAX. [lepBudnas, BTOpr4Has U TpeTH4YHAasA cTpYKTYphl Monekyiel JJHK. buonorudeckas
pons JIHK v PHK. I'ennas urxenepus u Onotexdonorus. TpaHcreHHble pOpMBI )KUBOTHBIX U PACTEHHH.
Hemoncmpayuu. Gusndeckue cBoiicTBa MeTHIaMuHa. | 'openne MeTunaMuHa. B3anMmozelicTere aHWINHA U
METHJIaMHHA ¢ BO#o# U kucinoTtamu. OTHoweHHe OeH301a H aHWIMHA K OpoMHOIt Bojie. OKpalnBaHHe TKaHeH
AaHMJIMHOBBIMH KpacuTenaMu. O6HapykeHHe QYHKIMOHAIBHBIX IPYIII B MOJIEKYJIaX aMHHOKHCIIOT.
Heltpanusanms menous aMMHOKKCIIOTOH. HelTpann3amus KucioTel aMUHOKHUCIIOTON. PacTBopeHue 1
ocaxaenue 6enkos. Jlenatypauus 6enkoB. KadecTBeHHble peakinu Ha Genku. Moaenun monekynsl JJHK u
pasuyHEIX BUAOB Monekya PHK. OGpasusl mpoayKToB MUTaHHUS U3 TPAHCTEHHEBIX ()OPM pacTeHHit U
’KHBOTHBIX; JIEKAPCTB M MPENapaToB, H3rOTOBIEHHBIX C TIOMOLILIO TEHHOH WHIKEHEePHH.

Jlabopamopuwie onbimel. U3roToBIEHHE NIAPOCTEPIKHEBBIX MOJIENIEH MOJIEKY)I H30MEPHBIX aMHHOB.
Hsrorosienne Mozaeneit n3oMepHsIx Mosekyn coctasa C3H7NO2. Pactsopenne GelKOB B BOJE H HX
koaryysus. O6HapyxeHune 6enka B KypHHOM SIIe ¥ B MOJIOKE.

buoJjiornyeckn akTHBHBIE COeIHHEHUsI

B u T awmu b [lonarue o Butamunax. Mx xiaccudukanus u o6o3nayenne. HopMel motpebienus
BUTaMUNOB. BomopacTeopuMele (Ha npumepe BuTamMuHa C) ¥ )KHPOpacTBOPHUMBIE (Ha IpUMEPe BATAMHHOB A U
D) Butamunsl. I[Tonatre 06 aBUTaMHHO3aX, THIIEP- U THIIOBHTAMHHO3aX. [IpodHIaKTHKA AaBHTAMHHO30B.
OrtnensHBIe NPEACTaBUTENHN BOOPACTBOPHUMEIX BUTaMIHOB (C, PP, rpymims! B)u skHpopacTBOPHMBIX
BUTaMUHOB (A, D, E), ux 6uonoruueckas pos.

@ e pMeHTEL [Tonarue o pepMenTax Kak 0 GHOTOTHYECKHX KaTATH3aTOpax OeIKOBOH NPHPOALL. 3HaYECHHE B
OHONIOrMK ¥ IPUMEHEHHE B IPOMBILIIEHHOCTH. Kinaccudukanns depmentoB. OcobeHHOCTH CTPOSHHUS H
CBOMCTB (DEPMEHTOB: CENCKTHBHOCTE H 3 ()eKTHBHOCTD. 3aBHCUMOCTb aKTHBHOCTH (DEPMEHTA OT TEMIIEPaTyPHI
u pH cpenpl. OcoGeHHOCTH CTPOEHHS M CBOMCTB B CPaBHEHUH C HEOPTAHHYECKUMH KaTaJlH3aTOPaMH.

I' o p M 0 H b1 IloHATHE 0 rOpMOHAX KaK OMOIOTMYECKH AKTHBHLIX BEIECTBAX, BBIMONHSIONINX JHIOKPHHHYIO
PEryJISLHIO XKU3HENEATEIbHOCTH 0praHnu3MoB. Kiaccudukaius ropMOHOB: CTEPOUIBI, IPOU3BOHBIE
AMHHOKHCIIOT, IIOJIHUIIENTHAHEIE H OeNIKOBbIE TOPMOHBI. OTIENbHBIE NIPEACTABUTENIH TOPMOHOB: 3CTPAIHO,
TECTOCTEPOH, HHCYJIHH, a{pEHAJIHH.

JlekapcTsa. [IoHaTHe 0 1ekapcTBax Kak XMMHOTEPANEBTUYECKUX NpenapaTax. ['pymnmnsl nekapcTs:
cynbhaMusl (CTPenTOLUU), aHTUOMOTHKH (NMEHUIMIIIHH), aclTUpHH. be3omnacHsle criocoObl MPUMEHEHHU ,
JeKapcTBeHHbIE GOpMBI. KpaTkue HCTOPHYECKHE CBEEHUS O BOBHHKHOBEHHH M PA3BHTHH XUMHOTEPAIIHH.
Mexanu3M [1eHCTBHA HEKOTOPBIX JIEKAPCTBEHHBIX NPENapaToB, CTPOEHUE MOJIEKYJI, IPOTHO3HPOBaHHE CBOHCTB
Ha OCHOBE aHAJIN3a XMMHYECKOI0 CTPOCHUS. AHTHOMOTHKH, HX KJacCH(HUKALIUA 110 CTPOCHHUIO, TUITY U CIIEKTPY
nerctBud. JJucbakrepuos. HapkoTuky, HApKOMaHUS M e MPOhHIIaKTHKA.



Jlemoncmpayuu. O6pasiibl BATAMHHHBIX NPENIAPATOB. [TonusuTamussl. Mmtoctpauuy GoTorpaduii JKUBOTHEIX
¢ pa3IM4HBIMU HOpMaMU aBUTAMHHO30B. CpaBHeHHE CKOPOCTH Pa3JIOKEHUA H202nox aeiictBueM (pepMeHTa
(xaTanasbl) 1 HEOPTaHMYECKUX KaTAJIU3aTOpPOB

(K1, FeCl3, Mn0O2). [1nakat unu KojorpamMma c H306paKeHHEM CTPYKTYPHBIX (POPMYIT 3CTPafoa,
TecTOCTepOHa, afpeHaInHa. B3anmozneicTere afipeHaliia ¢ pacteopomM FeCl3. benkopas npupoja HHCYyIHHA
(uBeTHbIE peaklMH Ha Oenku). [lnakaTel UM KOJOrpaMMbI

¢ hopMyIaMH aMiIa cysb(haHHI0BON KUCIOTBI, AUTHAPO(POINEBOI M JIOKHOH IMTUApOoQOIMEBOM KUCIIOT,
GeH3IITIeHMIIUIMHA, TETPALMKINHA, HehoTakcuMa, acMpHrHa.

Jlabopamopnvie onvimet. ObHapYKEHUE BUTAMHHA A B pacTuTensHOM Macyie. OOHapyKEHUE BUTAMUHA Cs
a6710uHOM coke. O6HapyxeHne BUTaMuHa D B XKEITKE KypHHOIO sitiia. @epMeHTaTHBHBIH THAPOIN3 KpaxMalia
oz AelicTBHeM amuiiashl. Pasznojkenue nepoxkcuia BoA0poOJa ol neiicTBuEM KaTana3bl. JeHcTBre
JIerHAPOreHasbl Ha METHIICHOBBIH CHHMI. McnbiTanue pacTBOPUMOCTH ajZipeHaliHa B BOJIC ¥ COJITHOH KMCJIOTE.
OGHapyKeHUEe acIUPHHA B TOTOBOM JIeKapCTBEHHOMN (opMe (peakiuei ruaposn3a uin [(BETHOMN peaKIHeH C
cynbhaToM GepHiLIus).

Xumuueckuti npaKmukym

KauecTBeHHbI aHAIM3 OPTAHWYECKUX COCMHEHNH. YTIeBOI0POBL. CrupTsl ¥ GeHOMBL. AJIBACTHIBL X
keToHbl, KapOOHOBEIE KMCIIOTEL. VreBobl. AMHHBI, aMUHOKUCIIOTHI, OCIIKH. WnenTudukanys opraHnIecKux
coeaunennit. JleficTere GpepMEHTOB Ha Pa3sIM4HBIC BELICCTRA. AHaTH3 HEKOTOPBIX JIEKapCTBEHHEIX IIPENapaToB
(acriMpMHa, IapaLEeTaMorIa).

KOHTPO.JIb YPOBHS JOCTHKEHM S
IUIAHUPYEMBIX PE3YJIBTATOB OCBOEHHA ITPOI'PAMMBI

Kaace Hazpanue KOHTPOJLHOI padoThbl Jarta

Kourpossnas paGota Ne 1 "CtpoeHue u KinaccuuKaus
OpraHHYECKHX BELIECTB"

KourponsHas pabora Ne 2 «YT1eBOOPOMIBI»
KonTtposbHas pabora Ne 3 «CrinpTsl U dheHoJIml,




10 KapOOHHIICOEPIKAIIHNE COETUHEHUAN

KonTponsuas pabora Ne 4 «KapboHOBEIE KHCTOTEI H HX
IPOH3BOJIHEIE)

Konrpossnas pabora Ne 5 «YTI€BoMIBI U a30TCOmEpIKALIHE
COCIMHEHUS

CucremMa OUEHKH JOCTHKEHHH yJaluxcs

OcHoBHas 3a7a49a ¥ KpPUTEPHil OLIEHKH — OBJIAJICHHE CHCTEMOH y4eOHBIX HeHCTBMH C HM3y4aeMbIM
y4eOHBIM MaTEpUAJIOM.

CucTeMa OIIEHKH BKJIIOYaeT B ce0si BHYTPEHHIOKW (OCYILECTBISEMYIO CaMOH IIKOJOH) M BHENIHIOK
(ocymecTBiIseMas BHEITHUMH 110 OTHOIIEHHIO K IIKOJIE Cayx)b6amu).

st OLIEHKH UCIIOJIL3YETCS nepcoHN(UIIMPOBAHHAS nHpopMaIHs " aHOHHUMHas
(HemepcoOHU(HUIIMPOBAHHAS ).

ITepcoHUUIMPOBAHHON OLIEHKE IOIEKAT TOILKO METANpeJMETHBIE U INPEIMETHBIE PE3Y/JIbTAThl M3
6roka «BBEIMYCKHHK HAydHTCA».

OuEHKa JOCTHXKEHHI PEalN3yeTCs «MCTOZOM CJIOKEHHSA», IPH KOTOPOM (UKCHPYETCS JOCTHIKEHHE
OIIOPHOIO YPOBHS U €ro IPeBHIIICHHE.



Ui OUEHUBAHMS HCTIONB3YIOTCA: CTAHAAPTH3UPOBAHHBIC IHCbMEHHBIE W YCTHBIE PabOTHI, MPOCKTEI,
npakTHyeckue paboTel, 1a0OpPaTOPHEIC pabOoThl, TECTHI, 3a4eThl, TBOPICCKHE paboTel, CaMOaHAJM3,
caMOOLIEHKa, HaOII0AeH!sA U IIp.

Tunpl 32]aHHi, KOTOpbIe HCI0Jb3YIOTCA AN OLICHKH NOCTHKEHHUI:

110 HOpMe OTBETA: C 3AKPHITHIM OTBETOM 1 OTKPBITHIM OTBETOM;

10 YPOBHIO IPOBEPSEMBIX 3HAHUH, YMEHUH, c110coB0B JEHCTBHIL: 6a30BBIH H IOBLINIEHHBI YPOBEHD;

[10 MICIIOJIL3YEMBIM CPEICTBAM: 3aaHus UL MUCLMEHHON WM YCTHOM Gecelbl, NPaKTHYECKUE 3ajaHH4,
nabopatopHele pabOTHI;

10 opMe NPOBEACHUA: 115 MHIMBHIYAILHON HIIM PYTIIIOBOM paboTEhL.

Hrorosas olleHKa CKJIAJbIBAETCH H3:

HAKOIUICHHBIX OLIEHOK (XapaKTepu3yIOT AMHAMHKY 00pa30BaTeIbHEIX JOCTHKEHUH ydaluxcs);

OLICHKH 32 CTAHIApPTH3MPOBAHHBIE HTOrOBbIE PaOOTHI (XapakTCpU3yIOT YPOBEHb IIPHUCBOCHHMS crioco0oB
JACHCTBUH)

BHYTPEHHIOI0 CHCTeMY OUEHKH Ha CTYHeHH OCHOBHOIO o01ero 06pa3oBaHus KraccHpuuupyeTcs
CleyIOUMM 06pa3oM 1 BKIIKOYAET MPOLE/Typhl:

MHAMBUAYAJIbHbIE Pe3yabTAThI YUALMXCS — B cthepe pasBUTHA Y HUX KOMIIETEHTHOCTHBIX YMEHHUH H
HABBIKOB, BbIABIIAIOTCA B XO/E NICHXOJIOTO-TIElarOrHecKOro MOHUTOPHHIE,

npeaMeTHbIe Pe3yJibTaThl — PE3Y/IbTATEI, MOJIYICHHBIE B IPOLECCE OLIEHMBAHHUA YYUTEIIIMH ILIKOJIBI Ha
IPEAMETHOM YPOBHE;

BHYTPHIIKOJIBHBIE Pe3yJbTAaThl — PE3yNbTaThl, MOTY4CHHBIE B XOLC aIMUHHCTPATHBHOTO KOHTPOJIA,
WTOTOBO} ATTECTALMH YUaIMXCs (KOHTPOIbHBIC pAbOTBI, TPOMEKYTOUHBIC, HTOTOBRIC, JMAarHOCTHYECKHE);

BHEIIKOJILHbIE Pe3yJbTAThl — PE3YNbTaThl ONUMIIMAN, KOHKYPCOB, COpeBHOBaHUil, KOHPEPEHUHH U
T.H:;

pe3y/IbTaThl, [I0JyYeHHBIC B X0/le He3aBHCHMOH BHEIHEeH OLEeHKH — Pe3yIbTaThl MONYyYEHHbIE B X0/
I'HA,;

HeOpMATHIOBAHHAS ONEHKA — IOPT(OIIHO.

JInis OIMCAHMA JIOCTIDKEHHI 00YUaIOIMXCs 11e/IeCO00pa3HO yCTAHOBUTE CIC/YIONAC IIATh YpPOBHEH:

Yposenn JlocTHKeHU e INIAHUPYEMBIX pe3ybTaToB Ouenka
(oTMeTKa)
ba3osbli JIEMOHCTPHUPYET OCBOEHHE Y4EOHBIX ACHCTBHH C OTOPHOH | «yIOBIETBOPUTE
YPOBEHb chcTeMoii  3HaHMii B paMKax Juanas’oHa  (Kpyra) | JILHO» (nmm
AOCTHKEHU BBIgeleHHbIX 3ajad.  OmnageHue 0a3’oBBIM  YPOBHEM | OTMCTKA «3»,
SB/SIETCS JOCTATOYHBIM JUIS NPOJO/DKEHHS OOydeHHs Ha | OTMETKa
cllefylomeii cTynenn o6pa3oBaHus, HO HE 10 NPOGUILHOMY «3aYTEHON).
HanpaBJICHUIO
IloBbINIEHHBIH | YCBOGHHE  OMOPHOM  CHCTEMBI 3HaHMH Ha  YpOBHE | OLIEHKA
ypOBeHb OCO3HAHHOTO  MPOM3BOJBHOIO  OBNANEHHs  YYEOHBIMH | «XOPOLIO»
JeCTBHAMM, AOCTATOUHBIA O Kpyrosop, umpoTa (wiu | (OTMETKA «»);
n36upaTenbHOCTH) MHTEpecoB. Takne oOy4daromuecs MOTyT
ObITh BOBJEUEHBI B NIPOEKTHYIO JACATCIBHOCTh 110 NPEAMETY
¥ COPMEHTMPOBAHBI HA MPOJOJDKEHHE OOYUICHHs B CTApUINX
Ki1accax 0 JaHHOMY NPOQHIIIO.
Boicokui Bosee monHoe (MO CPAaBHEHHIO C MPEBIIYIMM) YCBOCHHE | OlLEHKA
ypPOBeHb OTOpPHOM CHCTEMBI 3HAHMH Ha YPOBHE OCO3HAHHOIO | «OTIHIHO»
IIPOM3BOJILHOTO ~ OBJNAJEHHss  Y4EOHBIMM  JCHCTBUAMH, (oTMeTKa «5»).
JIOCTATOYHBIH KpPYro3op, mWMpoTa (WIH H30HPaTelbHOCTH)
uHTepecoB. Takue o0ydaromuecs MOTYT ObITb BOBJICUCHEI B
IPOEKTHYIO AEATEIbHOCTL 110 NPEAMETY ¥ COPUEHTHPOBAHEI
Ha MPOAOJDKEHUE 00yHIeHHUs B CTApIIMX Kjlaccax 10 JaHHOMY
poGHUIIIO.
IoHMKEHHbIH | OTCYTCTBHE  CHCTEMaTHYeCKOH  0a30BOM  MOJATOTOBKM, | «HEY/IOBIETBOP
yYpPOBeHb ofydalommMesi  He  OCBOEHO  [@Ke M TIOJIOBMHEI | HTEIBHOY
IUIAHHPYEMBIX pe3yJibTaToB, KOTOpBIC ocpauBaeT | (oTMeTKa «2»)
OOJBIIMHCTBO O0y4aronMxcsa, HMMEIOTCA 3HA4YHUTEIbHBIC
npobesisl B 3HAHWAX, JanbHeluiee 00y4eHHE 3aTPYIHEHO.




Ilpu sTOM OOyuarommiics MoXKET BBIIOTHATH OT/IC/IbHBIE
3aMaNUA  MOBBIUEHHOrO  ypoBHA.  JlawHas  rpymma
obydaromuxcs (B cpeiHeM B Xoj1e 00y4eHHs COCTaBIIAIONIAs
okoo  10%) Tpebyer chenmmManeHON — JAMATHOCTHKH
3aTPYAHCHHH B 00y4eHHH, MpOGEIOB B CHCTEME 3HAHMIl H
OKa3aHHM IEJICHANPaBICHHOW TIMOMOIIM B JOCTHXKEHHH
0azoBoro ypopus

Huskuii HaJIMMHE TOJBKO OTHCNIBHBIX (DParMEHTapHBIX 3HAHUI 110 | OLEHKA «TIJIOXOY
YPOBEHL npesMeTy, JanpHeHee o0yuenue NPaKTHYECKH | (0TMeTKa «1»)
HEBO3MOXKHO. TpebyeTcs crenuanpHas MOMOLIL HE TOMBKO
no y4eOHOMY mpenMeTy, HO H 10 (DOPMHUDOBAHUIO
MOTHBAIMH K OOYYEHHIO, Pa3BUTHIO MHTEPECA K U3ydaeMoii
IIPEAMETHOH 00/IacTH, MOHMMAHHIO 3HAYMMOCTH MpEeIMeTa
JUISL XKU3HH | JIp.

XapaxrepucTuka uHppoBoii oLeHKH (0TMETKH)

«5» («OTVIMYHO») — YpPOBEHB BBITIOJHEHUS TpeOOBAHUI 3HAYMTETLHO BBIIIE YIIOBIETBOPHUTEIBHOTO:
OTCYTCTBHE OIIMOOK KaK IO TEKYNIEMY, TAaK M IO IPEABLIyIIEMY yueOHOMY MaTepuaiy, He Gojee OTHOrO
HEJl04eTa; JOTHYHOCTD U IOJIHOTA H3JI0KEHHUA.

«4» («X0pOII0») — yPOBEHb BBINONHEHHS TPeGOBAHMIT BhIIIE YJOBJIETBOPHTEIILHOIO: HCIIOJBL30BAHUE
AOMOJHUTEIILHOTO MaTepHala, MOJHOTA U JIOTHYHOCTh PaCKpPHITHA BONPOCA; CAMOCTOATENBHOCTh CYKICHHIA,
OTPa’KCHUE CBOEr0 OTHOMIEHHS K MpeaMeTy obcyxaeHus. Hanmnune ommbok U HE0YETOB B KOMHYECTBEHHOM
BRIDKEHHU 110 OTACNBEHBIM NPEIMETaM OTPaXKacTCs B JOKAILHBIX aKTaX O TEKYLIEH M MTOroBoit (pyOexHOil)
aTTECTALIMH 00yJaIONHXCA.

«3» («yNOBJIETBOPHTENBLHO») — JOCTATOYHBI MHHHUMATbHBIH YPOBEHb BBINOJIHEHUsS TpeOoBaHMIA,
TIPEABABIIIEMEIX K KOHKDETHOH paboTe, OTAENbHBIE HAPYIICHHS JIOTMKH H3JI0KCHMS MAaTepHaia; HElOJHOTA
packpertusa  Bonpoca. Hamuume ommbok M HEOOYETOB 1O OTHENBLHBIM NpPEAMETaM B KOJUYECTBEHHOM
BBIPOKCHHH OTPAXKACTCA B JIOKAJIBHBIX aKTaX O TEKYILEH U HTOroBoH (pyOexxHON) aTTecTaunu 06yqaroHXCs.

«2» («IJ10X0») — YPOBEHB BBIOJIHEHHS TpeOOBAHMI HIKE YAOBJIETBOPHTENBLHOIO: HAPYIICHHE JIOTHKH;
HCIIOJIHOTA, HEePacKPBITOCTE O0OCYKIAEMOro BONPOCA, OTCYTCTBHE apryMeHTAIMH JHO0 OMMBOYHOCTh ee
OCHOBHBIX MO0M0KeHHH. Haunmuane ommbox M HENOYETOB MO OTAENBHBIM MPEIMETaM B KOJMYECTBEHHOM
BBIDAKCHUH  OTPQKAacTCA B JIOKAIbHBIX aKTax o TeKymed u wurorosoil (pybexHoil) 06 arrectauun
obygarommxcs.

KoHTpo/ibHO-u3MepHTebHBIE MaTepHabl IPeIHA3HAYEHBl JUIS NPOBEPKH YPOBHS YCBOEHHS
y4ebHOro MaTepualla Ha OCHOBAHHH 0GPa30BATENFHOr0 MUHHMYMA CONEPKAHHs 00pa30BaHus 1 TpebOBaHHH K
YPOBHIO IIOArOTOBKH BBIMYCKHHKOB IIKOJ. OHH COCTaBJI€HBl Ha OCHOBE MHOTOJIETHEH IIeJarorHyYecKoil
NPAKTHKHU € YYETOM Pa3IHYHBIX METOJHYECKHX Pa3paboToK.

ITo Bcem riaBaM Kypca M MX paszieNiaM IIpeJUlaraeTcsi TEKyIIHil M TeMaTHYeCKMil KOHTPOJIb 3HaHMI u
yMeHHIT B JOpME XMMHIECKAX AUKTAHTOB H TECTOB, CAMOCTOSTEIBHBIX H KOHTPOJILHBIX paGoT. 3aqaHus 060HX
BapHaHTOB PabOT CXOIHEI 10 COJEPHKAHHIO H XapaKTePy BBIIOJHACMBIX YUeOHBIX IeHCTBHIL.

Anst oprannzaunn 5dheKTHBHOH paGoTHI BCEro Kiiacca ¢ y4eToM HHIAMBHIYATBHEIX CIOCOGHOCTEI
Ka)JIOro y4dallerocst B psae paGoT, BXOAANMX B NOcoOMe, IPEICTAaBIEHBI 3aIaHMs DPA3NIMUHBIX YPOBHE(l
CJIO’KHOCTH.

He3aMeHNMBEIM TIOMOIIHMKOM TEJarora B KOHTPOJIE 3HAHHIl ABJIAIOTCA 3ajlaHus B popMe Tecta. Mx
MOJKHO HCII0JIb30BaTh Ha PasHBIX 3Tanax y4eGHOro mporecca:

IIPH H3Y4EHUH HOBOT'O MaTepHala;

Ha JTale 3aKpeIuIeHUs H3YUeHHOT0 MaTepHaa;

Ha ypoKkax 00001aioNero MoBTOPEHH S

IPH TEKYIIEM U TEMAaTHYECKOM KOHTPOJIE 3HAHHI, YMCHUH U HABBIKOB YYaIIHXCS;

NpH NOJArOTOBKE YYaUIMXCs K 3K3aME€HaM KaK B YCTHOM, Tak M B NHCbMEHHOH (opme, 0COOEHHO B

tdopme EI'D.

Jist Kak/I0¥ TeMBI U €€ Pa3/ieNioB NPETIOKEHB] TECTOBLIE 3a/laHUsl Pa3HOTO YPOBHS CJIOXKHOCTH B JIBYX
BapHaHTaX, PAacCYHTaHHBIE Ha 15-35 MHH MiM Ha nenslii ypok. JIns BBICTaBIEHHS OLEHKH MpeIaraeTcs
HCII0JIE30BATh CIIEAYIONIYIO MPOLIEHTHYO HIKaITy:

35% BLINONHEHHEIX 3aIaHHH — OLIEHKA «2»;

36-61 % — onieHKa «3»;



62-85% — OLEHKa «4»;

86-100% — oneHKa «5».

B 3aBUCHMOCTH OT PE3YJILTAaTOB BBLINOJHCHUS paboTHl YUHTENh MOJKET BHOCHTbH B IPCAIOXKEHHYIO
CHCTEMY OlIEHMBaHHUs KOPPEKTHMBBI, MIOCKOJIEKY OCHOBHAs ICITD KOHTpOJISi B JAHHOM CITy4ac — HeE COOCTBEHHO
BLICTABJICHHUE OLEHKH, A ONpEJENCHHE YPOBHA YCBOCHHSA ydalllHMHCA yueOHOrO Marepuaia HalpaBJIeHUH
nanbHeimei paboThl Ha/l MOBBIIEHMEM KadeCTBA 3HAHUH

3aanye noj LHdpoii 1 onennBaerca 3 baIamu; Moz wdpoit 2-5 Gamamu; moa WHPPOH 3-8 Ganyamu.
3asanusi, OTMEUEHHBIC *, — [UI HHAMBHIYaIbHOTO BBITTOIHECHHA.

Ecnu He yKa3aHO HHOE, KaJK[Ibli OTBET yacTeil OLICHUBACTCA:

yacTu A — 2 Oannamu,

yactd B — 4 bamnam,

yactu C — 6 bannamu.

OjHaKO He BCe ydallHecs MPUCTYNAIOT K 3aJaHuiM 4acTH C u TeMm 6oJjice BBIINOIHAIOT UX IOJHOCTBIO.
YT00b! TIOBBICUTE MOJI0XKUTEIBHYIO MOTHBALMIO K BBIITOJIHEHHIO saganuii yacty C, y4UTENb MOXKeT 00BSIBUTH O
BBICTABJIEHMM 10 pe3ynbTaTaM TecTa ABYX OLCHOK: nepBoii — 3a yacTh A 1 B, a BTOpOit — 3a uacTh C — ¢
MCII0JI30BAHMEM TIPOLEHTHOM IIKAJIBI OLEHKH 3HAHHH.

Bonpocsl A1i BCEX BHIOB KOHTPOJIA 3HaHMI COCTABJCHBl TakuM 00pa3oM, 4ToOBl mejaror ¢ Mx
[IOMOIIIBIO MOT BBIBHTB 3HAHHMS YYalMXCA IO BCEM Y3TOBBIM BOIpPOCaM [JIABhI H paszena kak Ha 0a3o0BOM
YpOBHeE, TZie HE0OX0MMO TOJIBKO BOCTIPOU3BEICHUC y4eGHOro MaTepuana, Tak 1 Ha YCIOKHEHHOM yPOBHE, I
TpebyeTcs yMeHHE aHATH3NPOBATh M CPABHUBATE JAHHBIC, IPUMEHSA TBOPYECKHE CNIOCOOHOCTH.

Bce 06ydaroliye BBl KOHTPOIA MPE/IONaraioT KOIVIEKTUBHYIO ACATCIbHOCTE yHAIHMXCH nubo B mape,
nubo B IpyIIe U CAaMOIPOBEPKY.

[IpM MOATOTOBKE K KOHTPOJBHBIM paboTam Heo6XoauMO 00paTHTh BHMMaHHMC Ha 3a/laHMsi YpPOKOB
0600mAIONero MOBTOPEHUs. B 9TOM Ciyyae ydalluecs B COOTBETCTBHM CO CBOMMH CIIocOOHOCTAMHU
ONpeNeNsAIoT i ce0s 3a/1aHus, KOTOPhIC MOTYT BBIOJHUTE.

PacyeTHbIE 3a/a4H Pa3IA4HbIX THIIOB M YPOBHEH CJIOXHOCTH MPEACTABJICHEI B nocobuu OnokaMu, a
Taloke BKIIOYEHB! B PA3HBIE BBl KOHTPOINA 3HaHMH. YUMTENb MOXET IO JKEJAHWIO BKIIOYATH MX KaK
JIOTIOJTHUTE/IBHOE 3aaHue B M060i BHA KOHTPOJS HIM NPEUIaraTh yYaluMCs OTACHBHBIC CaMOCTOATCILHAIC
paboThI 110 PEILEHHIO TIOAOOHBIX 33124,

IIpoBeneHne XHMUYECKOTO IMKTAHTA

Baganus W11 O0OOMX BapMaHTOB KpPaTKO 3alMCHIBAIOTCA Ha JAMLEBOH CTOpPOHE JOCKH HIM Ha
KOJIOTPAHCIapaHTe; OTBEThl HA BOIPOCHI XKEJIATENLHO HAlMCaTh Ha o0paTHOH CTOPOHE JOCKH WIIM TaKkXe Ha
KOJOTpaHCIapaHTe. Y UuTellh 3aUMThIBAET CO/IEPIKAHUE BOIIPOCA, YIALHECs 3aUCHIBAIOT OTBET B TETpamsix.

ITo OKOHYAHUK JUKTAHTa IPOBOJUTCSA CaMOIPOBEPKa!

OLUMOOK HET — OLIEHKA «5»,

jonyiieHs! 1-2 omuOKH — «4»;

JOMyILIEHb! 3 OMUOKH — «3».

B 2aBHCHMOCTH OT CTEMEHM TI0IFOTOBIEHHOCTH YUAlIUXCs yIUTeIb MOKET H3MEHUTD KPUTCPHIT OLIEHKH
paboT B 10/B3Y YYEHHUKA.

IIpoBenenne caMOCTOATENbLHOM padoThl

CamocTosTenbHas paGora mpeamonaraeT MO0 MNapHyio, OO0 IpyNmoBYyIO dopmy paboTel M gactT
BO3MOYKHOCTB JIYUIllE OTpaboTaTh M3y4yacMbl€ BOMPOCHI MOJ KOHTPONIEM Yy4HUTENIs M B XO/E CaMOCTOATENbHOH
nestenbHocTd (U1 obyuarowieit paGoThl), MO0 Jydine MOATOTOBHUTECA K KOHTpPOJBHON paboTe, KOTOPYHO
TIPEICTOMT BBIIOJIHATH HA CJIEYIOUIEM Ypoke (I obobuiaromeir paboTsl). 3afaHuA BBHIMOTHAIOTCS B Iape
(rpynne), 4TO MO3BOJAET KOHOMUTH BpEMA Ha OTBCT. OtaenpHble 3afaHud (Mo 3HAKOM™) ydaluecs
BBINOJIHAIOT CAMOCTOATEIbHO. JIJ1 KOHTPOJIA YJalMMCS IIPEIOCTABIIACTCA BO3MOXHOCTE CBEPUTh CBOM OTBETRI
¢ STaJIOHaMH, KOTOphIe GYyT MaHbl yYHTENEM IO OKOHYAHHH PAOOTHI.

OuneHka NPaKTHYECKHX YMEHUH yyauuxcs

Yuyurenn JOJIKEH YUUTBIBATD.

- IPaBHJILHOCTH ONpEIENEHHS LIEIH OIbITA;

- CAMOCTOSATEILHOCTD Nof00pa 000pyL0BaHUs U O0BEKTOB,;

- MOCJIEJ0BATENIbHOCTS B BBIIIOJIHCHHUH paGOTI:I 110 3aKJIaJiKe OIIbITa,

- JIOTHYHOCTh ¥ FPAMOTHOCTB B ONIMCAHMHK HAO/IIOeHHUH, B (hOpMYIHPOBKE BEIBOJIA U3 ONBITA.

OTtmeTKa «5» | - IPaBUJILHO ONpEENIeHa b OTbITA,
- CaMOCTOATENBHO, ¢ HeOOXOZMMOH IOCIEN0BATENBHOCTRIO MpPOBEJIEHBl 0a00p




0bopynoBaHus 1 06BEKTOB, a Takke paGoTa 10 3aKIAKe OIIBITa;

- HayHO IPaMOTHO, JIOTHYHO OIHCAHBI HAOMIONEHHS U CHOPMYTHPOBAHEI BHIBOJBI 13
OIIBITA.

OTrmMmerka «4»

- IIPaBHJIEHO OIIpesieiEHa LEJIb OIIbITA,

- CaMOCTOATERIILHO [IPOBE/icHa paboTa 110 noaGopy 060pyA0BaHHS, OOBEKTOB;
IIpH 3aKJIAIKE OIIBITA AOIYCKArOTCS 1-2 omubku;

- Hay"qHO rpaMOTHO, JIOTHYHO ONMHUCAHBI HAONFOEHHS ¥ CHOPMYIIMPOBAHEI BEIBOIL H3
OIIBITA;

- B ONTUCAHHUH HAOIIOEHHIT U3 OMBITA JONYCKAIOTCA HeOOJIbIINE HETOYHOCTH

Ormerka «3»

- IPaBHJILHO OIPEJIENIeHa LEJb OIbITA;

- 1obop 00opyI0BaHKs N 00BEKTOB, a TaKKe PaGOTHI 1O 3aKITAKE OILITA IIPOBEECHBI
C MMOMOIIBIO YYHTEJIS,;

- ZOMyCKAIOTCS HETOYHOCTH M OIIMOKH NIPH 3aKJIajiKe ONbITA, OMMMCAHHH HABIIOAEHH I,
(bopMyTHpPOBaHHH BEIBOIOB.

OTmerka «2»

- HE OIpeJiesieHa CaMOCTOATEIIBHO 1IE/Ib OIBITA;
- He 0TOOpaHo HyXHOEe 060pY/I0BaHHE;
- JOIYCKAIOTCS CYIECTBCHHBIE OLIHOKH IPH 3aKIa/IKe H 0)OPMIIEHHH OITBITA.

Onenka ymenuii npoBoauTL HAGII0MEHUS

YUHTeNlb JOKEH YIUTHIBATD:

- IPaBUJILHOCTG [IPOBEICHHS HAOIIIONEHUIA 110 3a1aHHUIO;

- YMCHHE BBIICIATE CYIIECTBEHHBIC IPH3HAKK y HabroaeMoro obbekTa (Ipouecca),

- JIOTHIHOCT H HAYMHYI0 TPaMOTHOCTE B O(OPMJIEHHH Pe3yJIbTaTOB HaGIONCHHUI U B BRIBOJAX
- IpOoBe/IeHUE HaOIIOAECHHS 110 3a/IaHHUIO;

Ormerka «5»

- IPaBUJIBHO MO 33/IaHHI0 YYHUTEJs IPOBEICHO HAaOII0ACHHUE;
- BBIJICJTICHBI CYIIECCTBEHHBIE IIPU3HAKK y Habmomaemoro o0bexTa (porecca);
- JIOTHYHO, HAy9YHO IPaMOTHO O()OPMIIEHBI PE3YIILTATEI HAOIIONCHHI H BEIBOJIBI.

OTMmeTKka «4»

- IPaBHJILHO 10 33/IaHUI0 YYUTEJIs IPOBEACHO HabIII0eHHUE;

- TIpH BBIJEJIEHHU CYIIECTBEHHBIX NPH3HAKOB y Habmomaemoro o6bekTa (mpomecca)
Ha3BaHbLI BTOPOCTETICHHEIE;

- JIOYCKAETCsA HEOPEIKHOCT B 0hOpMIIEHNH HABIIIOEHUH U BEIBOJIOB.

OTMeTKa «3»

- JIOIIYCKAKOTCS HETOYHOCTH U 1-2 ommOKM B MpOBEIEHHH HAGIIONEHHI MO 3aMaHHIO
Y4HTEIA;

- TIpH BBIICJIEHHH CYIIECTBEHHBIX MPHU3HAKOB y HabmrozaeMoro obwekTta (mpomecca)
BBILIEJIAIOTCS JTHILB HEKOTOPHBIE;

- JonycKaloTes omubkH (1-2) B obopMiieHHH HaOIIONEHHI U BEIBOJIOB.

OTMmeTka «2»

- Jomyckarores ounbKu (3-4) B IpoBeieHHH HAOMIOACHHUIA 110 3a1aHUI0 YIHTEIIS;

- HENIPaBHJIBHO BBIACIAIOTCA NIPU3HAKH HabmoiaeMoro oobekTa (Tporecca);

- Jomyckatorcs owmbku (3-4) B odopmieHun HaGmoAeHMA U BeIBOmOB. dopMma
aTTECTAI[HH IT0 XUMHH MOXET OBITh PAa3JIMYHOM: YCTHBIH 3K3aMEH M0 OHIIETaM, 3alIuTa
pedepaTa, TECTHPOBAHHE, 3AIIIMTA IPOEKTA.

Tabep YCII€EBacMOCTH IIO NpE€aMETaM (C YKa3aHHEM TpCGOBaHHﬁ, MMpEABABIACMBIX K BBICTABJICHHIO

OTMETOK);

TEKCTBI MTOTOBBIX OHArHOCTHYECKUX KOHTPOJIBHBIX paboT, IUKTAHTOB W T.J. M aHAJIH3 MX BBITOTHEHHS
obywaromuMes (MHpopManus 00 3JIeMeHTaX M YPOBHAX IIPOBEPAEMOrO 3HAHHS — 3HAHHSA, ITOHHMAHHS,

(DOPMLI npeacraBjJaeHUdA OﬁpﬂBOBaTEJ'H:Hb]X Pe3yiibTaToB:

NpUMCHCHHA, cncmma*rmaunn);

YCTHas OLCHKa YCIEUIHOCTH PE3YIbTAaTOB, (DOPMYJIMPOBKA MPUYMH HEyAad H PEKOMEHAAMH 110

YCTPaHECHHIO MPOOENOB B 00YIEHHOCTH 10 IPeIMETaM;
nopTdoino;

PE3YILTATEI IICHXOJIOIO-NeOaroru4ecKkux HCCHGHOB&HHﬁ, HIUTIOCTPUPYOIINX OHHaMHKY pa3BHTHA

OTJIE/IbHBIX HHTEIUICKTYAIbHEIX U IMYHOCTHEIX KauecTB o0ydarouerocs, Y V/I.

Kp UTEePUSIMH OLIEHHBAHUS SBJIIAIOTCA:




COOTBETCTBME JOCTUTHYTBIX IPEAMETHBIX, ~METalpeIMETHEIX M JMYHOCTHBIX  PC3Y/IbTATOB,
oOyuaromuxcss TpeOOBaHMAM K pe3ysbTaTaM OCBOEHHMsA 00pa30BaTENbHOM IPOrpaMMbl OCHOBHOTO obmiero
o6pazosanus PI'OC;

JMHAMMKA Pe3y/bTAaTOB IIPEAMETHOH 06y4eHHOCTH, HPOPMHPOBAHUS NV

OlleHKa /OCTIDKGHHA METaNpeIMETHBIX Pe3yJIbTaTOB MOXET IPOBOAMUTECA B XO[AC Pa3IHYHBIX
npoueayp. OcHOBHOM MpoLenypoH UTOrOBOI OLEHKH MOCTHKEHHsS METalpeIMETHBIX Pe3yJbTaTOB ABIACTCA
3aIlHTa HTOrOBOTO MHIHBM/YaJIbHOIO IPOCKTa



suHegosedQo XU IINEHHRXOW

9LEHOKLQ() "HEKED OLKHT0doY0d

1 OIAHLHAIreg0N d1egosrdoredey “oWaoHn
BH XM 91eXedLo ¥ erodorik eWole KHHEOLO0D
QOHHOIKAQEOE M J0HIIEWdOH ILBHIIOUII()
"«q1re119do KeHHOAINOIE» U «BMBOII0Q0
KeHHOAIMOIr©» BULEHOI 9LBhHIfER ]

"9gkd0 eHrodorog THI) ‘YHID) “YHD CHN
‘O%H ‘IDH “N D TH rA¥oron sunegosedgQ
"d ¥ s :MLOOHIHgOHERd 90 U 9EKED KRNOOhHNUX

KeHLHOIred0)] "XEHHKOLI0D WOHHIIXAQE0d

1 WwoHqrrewdon g erodarif ewore IrAwdod
amioonudedi-onnodiore u srguHodLoNE “d M
s :1awdod xu ‘arrerngdo M odergo soHHOALINOLEC

errodarriA ewole auHa0dL)

‘aodowocH

adowndu eH KHH20d1O XM L0 HMHOHHIID00
XHM00hHHEIdO 101090 9100WHONgRE
9WIoHI eH q1exedr( -esodoriq ‘N v
EHH0d10 010M00hHNHX HUdOIL
EHHIXOLOII JI9HHOhAEH ILEHOKIQ(Q)

HarraLuoedy

‘goredenodn x19HH9L0dRNOIr ‘“GOMARARY
XMMOORHMIOLHHUD U X19HYodudn ‘aodanmirornn
EHIIANI0) ‘WodHde WI9d0IrHIEHT O
KHELOHOYOWHEEH QUELOIADL0 U WOLIOHBLE

0 ¥dLeH SHEL1OHATOWHREY "BHBIAQOSH

H BHR1AQ-H (9H9D HPHZD ‘THZD ‘HOSHD
H{HD CAMSIIOWN HIroTOJN “MHNed LOHOWY
"BHEIAQOEH M BHRLAQ-H odomwmdi

eH Kudomog]] "41091M108 XMN0ohHHEIdO BALOHOED
1 QUHA0dLO 20MIORMWHY "eg0dorrIAq A "V
EHHO0d Lo HHdOaL KHHIMOILOLI 919HEOHD()
"2daMaNI]] "I € MOLDLELIIIIOHOL1I91Id

¥ Hohedd 27290 @ oM1oeRA ‘erHeIniHRdD "€ M
ANy "y M1oged ‘(gouul ¥udosl U

gorexnred skudoal) goduHHg LMY adII 19109ed
‘suH20d Lo MMdoal ¥KMHerE0D MAITgo0mTad] |

egodorrlAq ‘N 'V
HHHOHHMII900 XHOohHHeIdo ¥uHa0d1o udoo ],

2412100

HHEMN 9 91r0d 99 H JABH XI9HHIE1D2102
QWOLOMD € HHWHMX HOMOohHHERIdO HEBIOOWHREY
9IREUIIABHBLD £ "MHUNHX HONOohHMHeIdooH

U HOMOoRHHEIdO 191oWraodl 91eaunged,)

XHH €4 HHIAIEH H dorrendolei ‘d193lmad
XHM0ohHHRIdO BHMIOLIO) ‘uMned LYHOWI]!
"HHWHX HONoahMHeIdo kuLngsed

nudoron xdono HmiLed)] "BA100MQO MHEMK

€ ¥ MARH XI9HHOE109109 OWILOH) 9 HUNHX
HONOohHHRIdO 91r0d M OMHORBHE "HHHOHHID0D
XHMOhHHE1dO 9101090 U KUH0d 1o
HIDOHHIQ09() "HHWHX HONO9hHHEIdO Towrad|]

orodudir o dAeH awaLoud g
HHNHX HodooruHeIdo qrod 1
OLJ9J\ "HHMWHX HOMOohMHeIdo Lowrady]

(b S) AMHATTAI I

EMHHOhA HLIOHIIRLEIY rug

aunexdoro))

edodA ewa

HLOOHYIALEAT HOHIIhA 907HUd XI9HIOHDO WANHALATAIIO D
AAHVIOdAHVITI A0MDAhNLVINAL




HIHIHUID0D XimoorrHeIdo HHHREERH
yiqugrrengrdl MWHHOHHD 91uroxeH MVIIOIN
rqd£reraonoH uwernged 9 HHELILIEI00D

g KHHOHUII209 2oohHHeIdO dieddeeH

MVIIOIN Ol HHHIHUID0D XmoarnHe1do
yuneaseH supegosedgo [MIMIHHAIT (QVIND)
MVIIOIN ¥ ¥endarenounned edA1erHINOH
-gL0ANIIod KUHRAEEH dIHdIrenand |,

(h 7) MMHIHHII20D
xm1oohuHeIdo 19dALRINHOWOH [990HI()

IAMIION

2981000 € NIIAdT XI9HIICHOMIHA( EHhHIEH
1 e1aIoyo oJonrodarrtiA BMHIO0ALO 280HI0

el AooeInt AWOHHAIRTAdIO0 M KHHOHHID0D
ou0xoonuHeIdo qroomkarreHudn dLKraradiQ

HIOYOW XH H
MHHOHHUII200 XHXOohHHEIdO 800081 xiaHRUIERd
porrarugelorad MngedgQ ‘Hed LOHOWIYT
‘adude a1ImKOID “TILOIIUN aiggoHogdex
‘lqHozaN ‘MrunIarrdare ‘adude arrood

‘larronad ‘1grdumo :wennkd WISHYIEHOUIHAD
Ol MMHAHHYI200 XINOIRHHEIdO BHITeXH(DHOORI
-amonuUodora 1 (19Hade M ITHeNIROINTHIT)
SHNOARHINMIIOQdEY ‘(IITHIUTRNIE ‘ITHHNIIE
‘IQHIMIME ‘ITHENIR) JMMOORHMINHUIIE [BII3MO
oJonodarIA oIMHa0dLd Ol HHHIHHIY0D
xmioanuneIdo sunmexHpuIdery]

(h

€) HMHOHUITD00 XUMOIhUHEId0 EHITEXH(PUIORIT]

(» 07) UMHAHULT A0D

XIDIDALNBY 140 BUNIVIU®UDOVIT U AUHAO4LD 1 VINAL

gorrodorodarrik

xerkyarron g yorrerugdo mimesnrudoua
WNOITML M MMHOHMIID00 XIDI0dhHHE1do
A¥orron 1ordIanoal AIKIW LLOOWHIHERE
qugiraradi() “uHeeHrHdQUI HINBLTHL

U errodorif eWOLE MWEUHEOLIOD HNITHLIHILeH
KIDKOW QUELOLIEL009 I1REHIIEHRBLI

godem XIIHMAYE0d OITIIOWOIL O

yorreingdo x19HIMdQUI EHHREUNIELLO

qIraYoN "D YHED YHD ULRUOW JITHWI100

1 aiggomxdaroode[[] "HHIEBdLIHOWIY]

‘rIdoHE WOWAWHHHN D

saronedioodi g suaaxoronoed xu u parerugdo
XIgHYHdQUT KHHREHIIBLLO OJOHWHEEH
KUHOHOKLQO KIN MIIDAIIH | TUDTOJN “XHH

4 MEKID HOHLHOIBHON 901THd exurondoniedex u
410211129 XULE UANION KHALOWO03 | “eHIIHIAIIE
[uAarron adowudi BH — EUNREHTHAQH

-ds — SMHEOLD00 J0HLHAIEd 291ad [, "BHAIMHLE
[ickarron adowndu ex — BUITREHHdQUI

- ds — SMHEOLO0D JOHLHIIEd aodoxrg

‘goHexIe XuIAdT 1

eueLon Axarow adawudi eH — BUIeeUrHdQu.I-
(s — SMHEOILD0D JOHLHAIred sogday|

(b 7) erodarrik eWOLE BHHEOLOO0J JITHLHIIEY

“MEKE0 HOHIHAIBEO0N
guHegosedgo ONENHEXOW 0JOHAOLIDIDIE
-ondoHOY M 0IOHHIWQO dHHIHERd)
* OfH 4 ,, N €0HOH auHedoeedoQ




"MANHX HOX09hHHRIdO U HONOohHHRIdOoH

8 MHIDIead MWEHITeNH(UIORIN ATHOW HUIOIEHE
41BEHIMEHRLI £ "HHWHX HOX0ohHHRIdO

8 HHIDIEdd HOMOShHWHX IME H ITHL 91KIoTadI0)

‘ovHedodudry | ‘KMHoOHHIT0oudl XEHIIMEad O
OH1KHO[] "dOHEMIBHAJOIR] EUIFOdIYHI HOHKOIDII
‘aonade U doHeMIre SOMHEIOdUHAIOIE, |
"BHHIIMAWRE XEUITead 0 OMLEHO[ |

(1 7)
EMHOHUY200UdIl M KUHOIMOWERE MHIINBJ "MHWHX
HUoMOokMHeIdo g HuImead XMMOORHINMX 19114 |,

(h 9) UMINAX HOMDAhMHV 1dO 9 MAIDIVAd AMIDIARNIANX T VINAL

HLOOHMALIA KHE0dA 0JOWIRIraM

EMHOXULO0Y MLAl dreanedrond u 1910Qed
HOHIIrod1HON [9Iel9rrAead qregodusuireny
"MMHIHHUI00 XuMdonuHelIdo rAwdod erogiag
KT 901ohoed uMHarag0dn € axorel e ‘undowocu
‘9dAIBINHOWOH XM ‘UMHOHHUII00 XINdohHHRIdO
HHITeNH(HIOBIN HHHEHEOI g WMHIXULOOT
XI9HH812900 ommoManad 91urogody]

«MMHIHHIID00 XMNOoOhHHEIdO KMIexuduooeI
¥ 9MHI0d1)» WAL Ol HMHEHE 9If0dLHON H Loh K

«g109Mo8 XIMoohHHeIdo BuIeNpHooeIn
¥ 2uH20d1) » TaN eroged KeHIIrOdLHOY

"BMHAdE AMhOL OIAHHI810900 KREI9EO0HI0Q0

U EREHBLOLO0 ‘MNBMHHOORINOHYO Yadar
KeLALOI9E ‘“9LO0HLHALOIINON OIAHIMIBYHHAWNON
q1eg0410Hamdog0)) 013 q1KIrgRLOYadI

1 DiArodu yianHonrewdoHU 9IUE0L0T
‘ormnewdoduu 91egoducHIrene 1 9LeRAION
‘HHITeWdOHH MIMHROLOM 91KIa1radII()
"HMHOHHII90D XMMoohuHeIdo rAwdod

errodI9d Kl 19L0noed 9iMrrogenod]|

HUHOHHUII909

XIO3hHHEIdOo 900081 XI9HRHIrsed
HAIrLHERLITdI — 100MMIOE UANOIOW HOLAYOW
SMHIIrAOLOIEY] " “1quiauo aandowndogoyr
‘aroged yonarodinox

A BXOLOIIO] "€0LJ9L QMHOHIOIIGE ‘IANIIIOW
HALOITOW SMHIIERLO0D BH HHHIMKedIA
‘MMHOHHI900 xu¥oohuHe1do uAwdod

Ifod19d BH helree oMHIMAd ‘TawaL

Weo0d1108 WITHEOHIO0 Ol KOXHINEhA
EHMHOIIQO0d (HMW ¢ oY) amiredy]

HUHOHHID09
XUMOohHHRIdO HHITeNH(HOORIN H HHH0dLD
O HHHEBHE BHITREHIBNOLOUO H SQHHIIIQOQ()

g0donoen rANOIOW 9HH0d 1o 91Ra0dHIRTORN
"HHHOHHII90D XHMO9hMHRIdO IrAMOIrON
HUdOWOEH 1971E U 191IHL ILEhUIER ]

‘undowoen adomwudn

BH BMHO0dL) XM L0 HHHOHHMII209 XUMO9hHHEIdO
g10H090 9LO0WHIHERE J1KITadII)

EAMIILIOW

UIRITONW a19gamxdaroode] ‘unnedLononayy
"XKUHRIERH

XM € §0doW0EH XIDIOORULIIO U XHAOhHALOW0
IrAMOI'ON BMHO0dLO HOIOOHHIQ0J0

JuHMed1() "MHdOWOEH HONOIRHULIO QHHORRHE
Q0MOSRM.IOIOM] "KBNJORHLIIO U KeNOohHdIoW0a1
19U 99 ¥ kudowoen keHHag10HedL00d] ]
"EUdOWOEN KRODIRINDKOW “(191IIAdT
HOHIIFEHOMIDIHAG(D ¥ MEKED HOHLedM) BMHAMCOIOI
kudamoen ‘«eLarradd oloHrodaraA» sudowosH
197ud 99 ¥ kudowoen seHdAIAdL)

(n

7) 1904 99 ¥ MMWHX HoxdoruHeldo 4 sudawos]]

nuAds xmiooruloudorredex earonumdeld
‘19dA13Ad1o yonareneHorod ‘BHHIMOWEE




ﬂ 3[HA0H00 K ae100d diegoendaniedey |

srn7odud][ "gaorodoo8aIIA SOHLEHO] ] _ “qrdon :2070d0Y0HIIIA INUHROLOU aranvodud] |

(b 7)) IITOdOTOIHICIA "€ VINAL

yuHIImKedIA U heree guHamad BUT
< aregodueniodyoy] I xumoikduread

HHWHX BIITEE

1 eMIEE 0JoHTod OI9IIONOI O LHOWHADIIONE
MMMOhHNHX yI9HHOMITEALOHOWDY J1REITOHUIIO

¥ 9reromrge MINapde HIIHdIWOEIN

¥ MIHEUINATHE 9IBhHIEed “TIIANSION

pae1009 KUHOHAWEN AIHITHHAIL U TTHLORh
(seangrrupodriyore U 219H9IrH(OIANAH)
xumoikduread Ay orr Huinedd
qregodunuuodRIy] "MEKE HOHLHIIEION
eaadeed 1 suHegocedQo IMWEHHEXIW ILEHOKI00)

worrodoIrom 9 HOIWD HOHOHRIAQ-HelodI HITH
BHEIOW HO9WD giadeg “(MOIreImKeE HOGOER.T £1)
MO9WD MOg0HELAQ-HenodII HIrH BHRLOW aunado |
-peed o1onAwod aradeg mumed LIOHOWI
“paoMHHEONARA]

oruged[] ‘MiiodPe uraHdOWOEIW

M MIHEMIMATH]] “€10911a8 XHN0dhHHe1do
XeIrAMOIrOW € 40NO0LE JUHKHIA JOHWHEEH
‘[IANSITON BEBLI0D BHHOHIWEM AUHIHUAI

¥ nuLoeh (drgHIrudodidare 1 219HIIAPOIMNLH)
xummoiAduread Aumr on yrmead
guesuuoserry -srudodixare 1 ruGosINAH
0 OHIEHOJ | "AWEHHEXOW AWOHAOLIIIOIE
-oHdOHOY Ol HEKED HOHLHIIed OX

ounegosedQo ‘HEKED HONOIRHIWHX HOHLHILEHON
giadeed nI0ORULUIOdILIAT U HHMOShULHIONO |

xerud ¥ uuIniedd XUNOIRUIWHX XeITHL 201991 XEHIDIEad XMNOORHIWNIX
0 BUBAT2E) 9Led0dHEMLENALIOND U 1189000 oMHOHIOIId ‘UMHIINRdIA H heles JHHIIISJ 0 HMHBHE KUIIEEULBNOLOMO M SUHAMIQO9(0
(woxArreos)

"HHINHX mozoursmuhn—o 4 [MIIHLOBhR QMIHHOHIINERJ

HMNKX BYIYEE U BXIIEE
0.10HI70d OI9ITIOWON O IHOWHAIIIONE HHMIShHNHX
MITHHOUTTEd LOHOWAY TLBEITOMIIO U LLEIOIrgeH
-g1021mod HMHA0dLo WOHHOAINOIE QO HUHEHE
290H)0 BH UMIDIEdd XMMOOhHNHX gunexarodn
qro0mKoneod diegodusontody| ‘uuREHdONOEH
yumiead HLJOHH3Q0J0 qregosudaniedey
"MMINHMX HOMOIRHHEIdO U HONOIhMHEIdOIH

g yrmead HNEHITEXHQHOIRIDT KI¥OW MHIOIEHE
qLEAUIMBHEL) £ "MHWHX HOXOhHHEIdO

g uumiead HONOORHIWHUX TTHE U 1AL qrgraraduQ

enuoodox JHIDIAY

‘RIfOHEBLE U BHAIMMLE OMHAhALIO] | "BHOLIMLEUIION
guesudonuironayy ‘unired LOHOWSY
-puresudomosy UMIDIEdJ "20dOWHIIOI
HUNesHdOWHIONDY U SOHBNIE JIHMMIAX

0 SHULEHO[[ ‘goHeMIreHdIOIRT ddowndIr eH
aunegodudorrxodirnia]y

-gorduid sumeredriId]f

-gonexIre suHegodndruia)y “(sHHeaOdHIHWHIE)
KHHOITIMLLO XEUIIEdd 0 QULEHO[]

(b 7) urneendomoEH ¥ KHHOIMISNILO HHIDIESJ

nuiedad XUMOhHWHX
gunexorodir 9100mKoneod dredodueorIod |
- HMYTEOHOY HONHIFOI U HUITREUdIWHIIOL

yuniead HLDOHHIQOJ0 qregocudoryedey

-

‘WwodoIrX 9 BHELOW

uoowo gradeg] ‘uuned1oHOWIY

- MMITEOHOITHOMHUION M HHITeEHdIWHIfOLI HHAIINEdJ
-apnegodunaorre ‘OuHedodunaore odrinT




wIOLOWO, M, dOWOEH,, BULEHOU 9LEhHIER ]
"Xerr¥d XuM0ohHIONOWO] g gorodorogalrik
10H090 KHHOHOWEH XKLOOHJdOWOHONEE

0 19709198 91eI(3N M KHHBHE 91RINQ0Q() "MHWHX
BAIIEK U BAIIEE OJOHTOd OI9IIIOWOII O I9HINIMR
adAreIHOWOH HOHITOdEHAKOW OII 91edI9ERY

wOJIOH €M KMIrAYEH M HIITMLEULIO]],,

KUIDISII0)] "BHAIMMLE IIANILON HIPTOW
KeHWO990 U keaomxdoroodery] ‘nunedLoHona)y
‘vdupiinawon (nsKx9o nonwndx

ENHAJICO0U N budraxo o2onpodaved) sndawosn
‘A x1990n21nue psd NNNI2RN201OWO_|
"MMHOHHI09 XI9HAEIAMA1r0N0X00194

HHWHX BULEHOLI 919HEOHO() ‘ndanwniou
auwoondsud2adoadaw) “Haimuod]] HOUULENIIO]
"dOHINIre 9IroLugeLoradil ¥eX HOULE

(b 7) eHOUHLE 19UANOION 9HHI0dL) “¥udowoen 1
edALBINIHOWOH ‘T'Ed HIMOIhHIOLOWO | ‘ITHANINY

HMINHX BIIIEK
H BY19EK 0JOHI70d 01911I0WON 9 g01HIWHADIIONE
XITHHOHNIEALOHOWOIY SOMHEOUIIO M QHHOTOIIQR

arog youwodg

1 uIrey erenetHenwdon Adoaroed 1 goHexIe
QMHOIMOHL() “(BMIBIMMXBE) HOIWO HOGOHRIAQ
-Henodn auHado | “orod g 91oomwudogioed
‘OMHEO01002 d0HLIeIddIEe :goHeNIe (HUeden)
x1917doglL ¥ (HHEHOQ) XM (IMIMBIMEE

9 900W0 KegoHeLAQ-Henodu) xigHeedgoosel
BEALOHOED OUNOIhHUENHD “HHUNTEd LOHOWA]T
"QOHDIID

snupgodnnazovz 02onauvxnepdonpogos?
WERHDX3PY 12upXnEvd 219HAMNUY

"ooupID Bnhvendawosn n 2unyad)y] “eHe1E
ounegodudrnia]y “(euHegodunalones ‘eurrodu
‘onnadod) ouHOHAIWHAN 019 SHITIOIBEHIAOIDAQO
‘BHRLOW BALOMOE) SUNDORHIWHY

(h 7) goHeNIre QMHOHIWHAI U BE1OHO0E))

,JOITONOI,, M ,,dONOEH,, KHLEHOI

qrenuIee “odALRIDIHOWOH HOHYOdeHA MOW
Ol XH 91edI9ERH "(WIIHAITdIIoH

U WISHIIR'odIT) WellML wigHkHIrsed

M 61001198 HLOOHMIITeHHdI ouHaIAradII()

HSOHEMI'® BOORIN HAIRLUERLOT A

x199da1r IrAMOIrOW HIrOIOW SITHWOLQ0

u arggamxdaroodery] ‘unnedrononayy
edALRINIHOWOH H

¥udowogH ‘BHEIOW MIOLOWO | “eeed odomrodudn
9LOBh KBRHERLO0D Med I9HedIre onIAdr

H HRLDJA "K9dI90 0JOMOORHWHX H BEHIIIIOL
2d1ooheN 9 gorodorogarif xianqiraradu

XI9HH H B£Rd 0JOHITodHdIl OMHOREHE

(n 7 ) soneyire kudowoen 1 edAreINIHOWOH ‘wKd
HIO9hHIONOWO | “19IrodorrogalrA argngrorad|

"40r0dorogalrIA Hh19Q0Y

HWEWIL00 AINKOW 9LO0WHONERE LRGHIHBHBLO £
"BILIA OJOHHOWEY M eeel oJoHrodndn ‘Uipon
mirogedadon u ¥MHeREOEIOIIOH KuHAIraedIRH

"THIModY

HIMOOhHIHIRLIRY H UMNOohHWdOL ‘exHotadon
senHouIedg “exLogedadon ¥enHouTmIaWodn
92 ¥ 9LpaY "g0r0dor0gaIIA HNHHROLOH

(h 7) 9rr01A MI9HHOWEX ‘eed MI9HTodudn




EMHoHOWNdIl HLOBIIQO U KHHIRAIIOL IIQOO0IID
‘gdLoM0=0 “OMHA0d1D qregosudaryedey "HHWHX
eXI9EE M BMIIEE 0J0H0d OI9IMOWOI I ITHIIE
adAreIniHOWOH HOHTOdBHAYKOW Ol dLedI9EeH

“gunaired erugded oMHIRAIIO] | “WOQOD0IId
wignrHgdes ¥ BHELOW WOEHIOAHIT BHOIHIAITE
SMHORAIIO] | "EHHOHOWHAII 019 HOLIOBIIQO EH BHIIO
Ye BHOIUIANE EWell d0HdAredannaroxoomMg

(h 7) MHIINY

"BHOMIRIAQ-C ]

KUHOHOWHAI HLORIQO U BMHORAIIOI 190000110
‘pa1OHO"D “OHHI0dLd qregocudaredey ‘[IHOMI
adAreIHOWOH HOHTOdeHAIKANW Ol dLedI9EBH

zLnnogc ‘9nuead ‘godAnAed uweneedgo

0 SUHOIWONEHEQ) " “1dL1du0 drandoredoge]r
«29H €M KMIDTEM M BHUEIJ» ‘«IARARY
HUIDIRITOY * (eHadIIOsH) BHOUT-BIAQ-€ ]
FULOW-7 ¥ BHOMIRIAQ-¢¢] UANOIOW (KEHWILQ0
u argomidarooden) HIPTOA *HHNEdLIHOWIY!
‘edALRINMHOWOH

‘gorrodorogaInIA XI9g0HaMY XITHHMNEAI0D Kd
MUXOORUIOONO | "SOHENIE wounegodudruiar
U eX209][ g ") WOTOLaNW gorodorogarik
XI990HOMY SUHORAIO] | "OMHIHHI200HdI-{* |
u-7°| -ouneaodudrnl ‘aunegoduHaIOIRIOdTILI
‘ouHEd0dHHA.I0IE] (HOHIUT BELOHOED
OMNOORUIWHUX JI9H]] "€0MABRARN XHMOOhHIILHUO
0.I0SOHOMYEIAQ U OJOSOIHHUEHY dINOHOW

MEX HOMI'RIAG-C¢] "MARARY HUMOORHULILHHUD)
‘pyAnAex oloHrodudn doWOHOW

wex Hodiog)] "BHHED] "eMAnARN

KUTIREMHENIAE "RELOHOHD 013 U MARAR)]

(b 7 ) MIKnAeR)
MMMOORUIALHMD ¥ HI9HdIredALe} "TIHOMIeNIY

EMHOHHIT200udI

unniead — HIgHIIYdIdH

‘kHHATIOWeE Humiead — HIgHIArad1
‘MOEKHED XMMOShUION adowudn eH HWEELOHOED
MDY 019 1 erodorogardA EMHI0dL)
WOILIML AIKOW 4LI0NHOHERE ILeEHIgeHReLd A

“‘gHeLE WoHHEHOdHAIHISY M BIIOHEBLE
yoneledrMIOY BHIHLE OUHORALO[ ] "BHIeM
ereneanendon edogioed v 19roa yoHWodg
OUHEAHRIFIIQ0 :KMHIHUI0D o[HaIAY2dIIoH
e mmmiead aMHHE1o9Re) eHAIHI0dn adowudi
eH egonuugoxdey g -g oruged][eHaruodn
pouesudsWHIron BHIIUIOAIHIION ‘@HIIHLE
youITeeudoWHIIOI EHIIULENIION OMHORALIO] |
-KUHOHAWHMAI 0.19 HIORIIQO H HOIMMLEUIIO] |
‘UUITRENdOWHIrOI HHIINEd J "eHOIMHLE
sunonanudn U (pOUIAD Wodoaroed SUHIIOUNO
gumresudonurron ‘sumeredrnl ‘ounegoduwodg
‘oumadou) earopod)) "(eroneLe suneLedrHIdT)
undoredoger g u (enere ouHedodudrriial)
HLo0oHHAIIINOdIT € BHOIMHLE QUHIhAIO] |

(B 7)

GOHIMNIrE SUHIHOWHAIL M BELOHOE)) "OUHIRALO]|




"WOHHOHIWHAI XM ¥ doHade HWed10K 04D

AXXHOW 9100WHOMEEE TLEGHIIBHELO §

‘yresad sunAdy yonHoHNENHpHIIRIN

HOHHU MI'M HOL M XH 9LHO0HL() "MHINead
HWEHHOHHRAA HIWHITIOIA910199..009 €0JOLOWO.I
0J3 U BIfOEHAQ HIOHOED XIIHHIQOI0 U XHUIIQO
noxurondarxedex 19gonI0dn Hie 9remIdogLYOf]
"BMHI0dLO XH HOLOOHHIQO0I0 990HIO BH

doHade ed1o1080 SMNOORMINKX d1eg0dHEOHIOd] |

oJonarupodiyaire HUIMIEad WEHHBXIA]

"BIIOEHIQ SHHed0dHAIII 20X09hHIHIrRLIEY
"eIroeHag KMHegodudorrx otondqirexmred unmead
EMHOI7990dII BHEOIrOA U WEHHEXIA] “BIOEHIQ
SuHegodudorrx SJOHILBMHITR ] "HOI0IONO.I

0I2 ¥ BIOEHAQ QMHIHAWHUA] | -ouHegOdHIrMNIR
‘OMHEE0dLHH ‘OMHEI0dHHAIOIR] RIFOEHAQ
WOHLOBhA O KMHOMIOWRE MMIINED ]

"BIFOEHAQ BALOHOED IMNOOhHIWHY

g0JOIIOWO.I 012 H BIFOEHIQ SHHOHAWHA] |
"EMHIIIIOWRE MUIDIRD J “BOEHIQ oMHedodudrul u
ounegodudorry ‘BIrOEHIQ BALOHOED JUNOORHWHY

LHOWHAIIIONE HMNOORHINHX

HISHHOMITRA LOHOWOY 9LBLIIOHIIO U 9IeTOINQRH
"HHWHX BMI9EE ¥ NI9EE O10HYI0d o19momwon

O BIFOEHAQ KHHOHOWHAII HLOBIIQO M BALOHOED
‘EMHO0d10 HID0HHAQ020 dregosudaryedey

(19n0de

xumexdaroo ‘porarndogroed

XINO9hMHXAL ddawHdil eH) BuIred ereHeInewdon
Adog1oed u sros (MoHron) HOHWOdQ X BIFOEHIQ
SUHAMIOHL() "BIFOEHAQ dUHAdO | "BIrOLHAQ
IIANSLON 9IROW KBHW49()” HHIedLOHOWAY]
"IrOAIf0L

— BIfOLHAQ JOIOWO | "BIFOEHIQ QMHIBAIIO] |
"oMHEH0dLUH ‘9MHEI0dHHAIOIR (BIOEHIQ
BALOHOE0 SUNOOhHIWHY BI'OEHIQ HMHI0dLO 0
KHHOIrge1oradn s19HHaWadg0)) "orAday
erAwdoq "e1roeHag KMHI0ALD 0I0ONOORHWHYX
SMHIIGOHRL) £ "BMHOHIWHAII HL1OBIQO

a19ddall M BALOHOED 019 ‘BIrOEHAQ SULIIdNL()

(h 7) (192de) 1arodorogalihk amiooruLewody

"HOHBNIROINIHII ATKd WOMOIRM.IOIIOWOI g€
4101090 XIMOOhHWHX U XUNOORHEU(D) EUHOHIWEH
adawyedex u ¥uHs0dLd XKIOOHdIWOHONERE

0 197049194 9LBIAT M KMHEHE 91RIQOQ()

Uy9) uunewdodHod I SH HSHY) “OHED
€ BINIMI SHHOXEAIIE]] "goHeNIre0oI M errAWdod
KeIQo M d HIOORHIOLOWO |

BALOHOED ‘@dALRINHINOH
‘BudoWOEH ‘OMHI0dL)) TIHENIBOINIH]]

“BHOITULIMIE

“BHOITH1OTIE

I9IANIION (KBHWOIL00

1 egomudoroodem) ooy “uHnedLOHOWI)]
"HOHMMIE BAALRINHOWOH

‘sudowoe “‘Irrd HIOORUIOIOWO, |
"(0J0MOHHIrRE 7 | BMIDIEad)
sunesndonudl ‘(eaodonky

"1 ‘N sumead) uneredrul ‘(onHoHanmd
0J0 ‘rudorxruHuENIon U KuHIEdoIrX)
suHegodunaIoIrRI0d I ‘OMHEg0dMHAIOIR]
"BHOIMMIIIIE BELOHOLD SUNOORHWHY




1 EMie0d1o NI00HH20020 dlegoerdoriedey

IDIDaRHeM () M [IAMAIION JHHI0AL)

rOHAD

LHOWHASLIONE UMMOIhUNHX I1BHITOHIIO

1 qrmrogodil OHIIrAIKOLIOWED “dLellollfgeH
“HHKYX BMIIEK U BXI9EK 0JOHT0d

OIGITIOWOII D KITONMILIHAUULE U BHUASITHILT
guHoHoWKdII HIOBIFQO M KMHOBALOII 1990001ID
‘ga1oM090 ‘OHH0dLd qregosudaniedey

enudoluicl ea1oK0d)) p Liguo urandoredoge]r
‘[9LdU1D AIIHNOLBOIOHW

el ¥MDEad EEHHOE109EE)] "HUAOTHI
‘qQIrOMHILIHAIULE (IILdHIID SITHWOLBOIOHA

191duio SI9HWOLEOJIOHIA

HLOOHWOLE
xu onl 9xdund aregodunuPrIdRIN HHNUX
BMIGEE M BNIIEE 0.J0HIT0d OI9IMOWOL J BIfOHBLE
guHoHaWHdII HID®IFQO U KUHOhALOII 19900110
‘paLoHO"D ‘OMHI0dLO qregosudoryedey "191duID
adALeIrTHOWOH HOHITOdBHAINKOW Ol 91edl9EeH

(I1) H'aN WOIHONO

gordumo suHaIoMI() *¢ Liduo Hiandoredoge]r
BIFOHRBLE ‘BI'OHELIOW 80LdHIID

1rA¥oIrON (JIHWA9Q0 H d19gam¥daro0dent)
ureroy ‘HunedLIHOWIYT "edALRINHINOH
‘kudowocH ‘gorduId XITHNOLEOHIIO

rrd HHNOSRHIONONO | “godexes wonHaK0dQ
‘@HELEHAIOR] WOEHIOdIT I WITHROIII
‘eHoIrMLE HouneledIil BIOHRLE SUHIBAIO]
-suHado. ‘WondieH O OHELOUITONHEED
‘gumered’MI2Y BIFOHBLE BELOMOED OUNIIhHNHY
“((1]) MIOW WOTHINO ‘aongureLHoWda(d) erroHeLe
SUHAIOMN() "BELOHOED 013 U LAHIID UIMEOUNLE

PAIOMOHD JUNOIRHNHX M SHHIRAIO] ]
‘[91LdHID SITHNOLEOHITO JITHILTAd]

(b £0) BUHAHUT 0D ANIMVXdATODITOdOIrOUN ¥ VINHL

HLLOOHITOIOA EHEOAA 0.I0WIBIAN KMHIXHULIOON
niku areauedioms u groged HoHIIrodLHON
arerdarisad aregoducuIreny “20rodorogaIIA
HHWHX MAHEHEOL 8 HHHOMCHLOOW
XIIHHAE10000 otroxarrdad drnrogody|

«arodorogari » InaL o 7 s\ eroged seHdrodLHOY]

MIINIX BYI9EE U BXI9EE 0I0HT0d OI9ITONOI

5 gorodorogar.IA KNedORI AN HEKED
SHNOORHIAHA dLedrIouI() gorodorodarik
MWEE10H0d) i WOHHI0dL) ‘WOdeLd0d KON
qEKEIOWHESE ILREHIARHEL) £ "HOEKED XiaHLIed)
OIMBMIEH U BIAIAND 0I0HIZ0dINIA OIMH30d1d
on 1rodorogaltiA qregodmiduodeIry

gorodorogalrik

HINEBOOBIN AIMKOW 9EEED BBNOJRHLIHD |
-gor0dor0gaIIA HWRELOHOED U WOUHI0dLD
‘WOEBLO0D AIMKOW GEKEI0NHREY "UIEKED
xiquzedy OIHRHIEH U BLAIANO 0JOHIT0dIIA
omna0d1o ou 80rodorogaIrIA KUITeNHPHIIBI]

xerodorogarraik
QO MUMHEHE EUNBEULEWILOHD U SUHIMQO90

HUWHX BXIIEE M BXIIEK
o1ourod OITIIONOI 3 THIWHAIIIONE HMMOIhHWHX
B qLeMI9OUIIO U 9LeTOIIQEH ‘“ILHT0og0d] |

xeunead g [nuAdl HOHIIMLIW QUELOUAN
somoiAduraond() "BUHAIOWeE XEUIDIEdd &
eIrOAIOL M BIOSHOQ HIDOHQOOOID HOHHOUIDEAd
ouHaHged)) "€0.JOIOWNOI 0I9 U BIOEHIQ
gunegodLMH U KUHEHOdHHAIOIR] :KHHIIITONEE




arrado pomorexAdyo

1 AL190 € HWREL1O21I08 HWITHRHONOL

¥ MWHEOIdOI 9 KMHAITEdQO OIOHOBIIOEDQ U
0JOHLOWed.I WMdORUIOKONE BrHgedl 91B01Irgo))
"LHOWHda110ME UMIOOhHWKX 91urogodl 1
9LBEIIOMIIO ‘91RTOINQR]] "HHIWHX BIIIEK H BMIIEE
oJoHYod o19monon o kMHOHOWHAI HLORIQO

XH H EHHOhAIOLI 199000110 ‘UANSIrOW KMHI0d1d
9H0HOO BH BIHIdIIIBLINE U eIYHIdrarrewdod
E10H04D HIOOHHIQ020 d1egosudoryedey

1 Q0BWLORIT HOMIDIOLIION O QMHIIIWONBHE()
"KI'EHBLE U KIBHRLOW IrANOIFON (I9HWILQ0

1 o1ganxdaroodem) urrarojy “mumedLIHOWIY?
"200dndu 9 19HOWN N 19ON2IQANY XDHOUIN

0 anuwkHOJT "d0LdUID XHITOIAE101281000

€M BTHIdIGIRLINIR H errIordrrendod
QUHOBAIIO] ] "ALNIAdI OIKHITHISY9Ire

eH kuIesad yeHHoE109REY "edALRINHINOH
‘sudomoeH ‘goruIordre rsd HHMOOhHIOIONO |
"HHITEOHITHOMHIIOL MUIINBD J "OMHOIOMIO0
‘onHegodudrna

‘eIUIRTIIreNdo edLOHOEd SUMOIRHNUY
"HUIrENdO "BELOHO0ED IMIOORUEUD

1 9uHA0dLo 019 ‘ruIoraIrewdo "E0I0LBHE XH H
rowd x19HruIsrqirendodoronad eu godswurron
990HD0 BH g0IredoleN XI9HROLAYLO H
XITHIIr3LMOALO OMHBHOEIUOOU U 091070asH0d] |

MIHIDTGIY

HIDOHIIAIA KHE0dA 0J0WaRIraX
EHHXH100T ULAN 91eanedioldd ¥ [9Loged
yondrodinoy MieLdrAead 9regodusuireny
"MHHOHHI209 xuImexdarodrrnuogdey u
g0IOHA( ‘40LdHII0 KMHOHOWHAII M BHHORAIIOII
‘dLOH0E) ‘BMHI0dLO HHHEHEON § HMHOXHLIOY
XI9HHOE10900 orHo¥aur(ad arurosody]

9WAL Ol KOXMIIEhA UMHEHE 9I0dLHON M 19h K

QWAL OII EOXHINIBhA

MMHRHE 9Ir0dLHON U IohA ‘CEMHOHHIID0D
oumexdarooruHogde ‘191r0OHa( H

191dun)» awal o ¢ s\ eroged BendirodiHoy

arrado yamorexAdxo

U AL190 € HINeS10911108 HNIIHRHOMOL

U HWKhoidoa o kuHaMEedQo 0JOHORLOEQ

U 0JOHLOWedI MMOoRUIOIONE vrHgedl
9LBI7OIIrQ0)) "LHIWHIIIONE HMNOORHINHX
HIIHHOMITBdLOHOWAY 9LBLI90MIIO H 91EXOINQRH
"MHWHX BMIIEE H NI9EE 0JOHIT0d OI9IIMONOI

0 BIOHO() KMHOHOWHAI H10BIrQO ¥ KHHARAION
190000110 IKNEBL B “QUANIIONW § SFOWOLE KBHHEUIE
OJOHWHEEH 990HO0 BH BIOH(] BHIOHOID

(111) eearaxx worudorrx o rouad

BH KHIDIEod KRHHOE19kR)] "HOY0d HOHWOdQ 1
HBoIam Wwododroed 9 BIroHI( SHELOUITOWHEEY
‘uuHegadren udu u od£1edonwal HOHIEHWON
ndi oxrog g erroHa( 9100wudoaroe “eroHad
IIUAMIIIOW 9IrIfON KBHWAI9() *MMNed LOHOWI]
"BIfOEHDQ XI9HogeHodI

€M M 191f0NO HOHIIrOIAOHHIWEN €U BIOHA(D
OUHORAIIO] [ "BUHREOdLUH ‘KHHRd0dHHAIOIR.]
HHIDIedd “410H0ED SITHLOIOUN

:IOWOLEe QMHEHUIA JOHWHeEY dUINoiRINKdogLron
‘BIrOHA( BALOHOHD SMIOOhHINHY “BIOHI(]
adomudn en g100Mm0g XMMOOKHHEIAO XRIANSIION
4 HOWNOLE JUHEHUI'Y JOHWHREY “BIOHI( BLIOHOED




orrado

yomorexAdyo 1 AL199 8 HNRELOINMNIE
HNIHRHONOL ¥ HWHhoidod o kuHamedgo
OJIOHOBIIOEIQ U OJOHIOWEM.I MNIIRHIONONE
errugedin 9LRY0IrQ0)) "IHIWHAIIIONE

MR HNHX 91U70g0dIT ¥ ILREI90HIIO
‘qrerorrgef] ‘godude XITHXOIUD EUHOHOWHAII
M1OBIQO M BALOHOED ‘dBLO0D qregosudoryedex
umexududare HADEId 980HIO0

e ‘Ir90BW XI9HAId1MLOed 38OHO0 BH godmx
xiqrrdodl og1orogenodil B OTHHAIKOXoHOdII

1 Age1009 xu ol g0di HUITeXU(QHIIRIT
NOIRL © “IAMQIFOW XM KEMHI0dLO 990HI0 BH
godu¥ 4101099 HLOOHHIQ020 qregosudoryedey

g godmk 91oonudodroed ‘Ua0EN U

god DK X1 BHIIALIOY "HHIedLIHOWIY]
‘Woad190 WITgINIHMIIOH dXHHXIL

g g0dIDK BHOWEE "LOLOMY XI980H0Qde) XHIIIIE
1 eaudanuicl mdude argmxond xex [duyy
‘arodudn g mdude smxor)) ‘Humexupudare
pumIes ] "dodude x19mKoird edAIeIHINOH

U kudawog]] "40LdHIID XITHWOLEOHIIO

M LOIoMN X1I9g0H0gdeN XISHEOHOOOHI'O

radude amxor)) “xedude XITHXOLD

0 QULKHOJ[ "Ir90BW XITHAIRLHULORd 990HI0

e godmk xardedl ogroroaenod]] "aodux
sk suHesodudiry | O ¥HHIHIWHAI
[4INOLIOE QMNOSRIIONONE "(DIND) eaLorado
SHITIOION 2MMOIRUIAIHH)) "BIIJA] "OHHILTINO
xu 1 godmx eurrodiry [ -oge1000 XU € kMhHirced
KUHOTOXOUOdI OIOHLIOSIDK M OJOHIIRLMLdEd
radimy ‘godinK ege1I0 SHHILALY]

1admyy ‘9dude aramxror)

orrods uatmorexxAdxo

1 AL19Q € HWBELOISE HWITHRHONOL

1 uwrLoidod o kHHaMedQO 0IOHIRILIOEAQ

1 oJorLowedI MOoRUIONONE eIrugedIl
qIeYoirQo)) "IHOWHAIIIONE HUNIIRHNHX
qrurogodn ¥ 9LedI9OHUIIO ‘9lRTOIrQeH

- LOIFOMY XHMOohHHEIdOOH M (LOLOUM
HOHOAOMA 1 YoHUIgRdAN) Xux0ohHHe1do
Xed1oH0d0 i MHHI0AL) € QOHRHHHIID

H QOHHIQ0D0 ‘90IMIQ0 IIBhHIER] "HHWHX
BNI9EK U MMEE 0J0HT0d OIIIMIOWON O LOIOHN
HOHOAOMA 1 HOHUIgRdAN EUHOHOWHAI HLORIIQO
M EMHARAIIOI 190000110 XML © ‘UANIION

xut KUH20dLo 990HO0 BH LOLOUN X1980H0gdex
415108 HLOOHH2Q090 dregogudanyedey

IOILDI HOHKI0) ¥ HOHIAIMA

g1ouogo ounanged) ¢ “Liano wiandoredoge]r
“LOIOMM MOHOANA M HoHHIgedAW

ITAMOIION (SIIHWIIQ0

u argomxdaroodent) urraoA *HHMedLIHOWIY]
"BDHNOENDQ ‘BDIIUIIDIM ‘gpgorndin
UDHOHINONUNI ‘BDIIUOUNY BDIOUNIUO ‘BRHIOAUD
02011 WOLINY NIAUNIDWIQ2dU 219HANIQUL()
*LOIOMN HOHOAMA H HoHHIgedAN]

ouHoRALO] | "BdALRINIHOWOH ‘BUASWOEM “LOLIOHN
xiggonogde) XIIHEOHI00HI0 XI9HdIrarad

rEd HHNOSRHIONONO | “HHITENHPHAILE KUIINEd ]
“WORLOBRA 22 o uuiniedd suHaHgRdA

SI9HHOM ‘LUIr0dLMSIre UIIQRIFD MeM BLOIOUA
KBHOAOM £ “(MWKI0D ‘HWEHHEHOHOO ‘HNEBIMONO
HNITHEOHOO ‘HWEIITELOW O QMELOUITONHEES)
ILLOLOFY HOHEBI0D HINELIOHOED 00 HHHIHARdD

g LOIDM X19g0H0gde) BELOHOED JUMOIhHWHY
"Auiag g u srodudin g [9r0IoMy d19g0H0gde)]

[LOIroMX a19goHogde)]

-

XHWH €4 HHIOTEN




‘gorudexesuiron

H -HI ‘-OHOW HAIrdLUgRLITdI XUITHOHXRE
S10H080 XHMOOhHWHX U HIrod HONOIRHIOOHQ
BHLI9dM0Rd 990HI0 BH HILIOKOUQ H

HHWHX HEKED JITHIOWIOAIDKOW ILegHIrdBHRLD £

H 1920401111 QUELOHITOWHEEY]

‘[9eodexed 290H20 eH g0IMAT0dI

U ¥uHeLUN goArodn xumexdoroosorrewxedy
EHIDIDIIOY “MHNedLYHOWI]

‘rewxedy eH kMIDIeod KBHH9103hEY

"41OH090 ¥ BMHI0d10 XM ouHoHged)
"BEOIrOIIIANI ‘Irewxed 1arudexeounor |

(h £) 9rudexeouro]|

"(erdunoorunIaraIre)

HOHUIIHA( HOHHOELOHOEY O RALOOIMIOE
Me IE0NOIILT BALOMO™D ILBIIIOUII()
"AerIroditiI 3 HIOOHQO01ID

9HOHO0 BH OIMNIBNH(HIIRIN XU H
g0Ir0goIrIA 981309 9regosudoredey

“edexed

ogLorogenod] ] “gorudexeouy 9iroLugeLdradin
yex egodexe)) ‘19eoxoiira dowoen xex ecornAdg
"£9LHHO0LO 'T9£0MOIILI dOHHX0dY “(«pupxndos
ozonrdgadary ynhivad ‘20nsnupunandag)
anuauonx0 ([]) HY9IW WOTHIOdITH

0 oud1oyorowHesd ‘ouHegodudrna :MMIHAD
92 91O0HHI4LOMOEN SHINMOIRFIIERNON ‘TEONOIILT
BALOHOED OMMOORMWHY “(LdUIoornIandire)
1geooiIcl ddowndn en ea1oomod
010309hHHEId0 HMIIHA(D 9L00HHIgLIOHOE]]
"T9EONOIILT 19UANIIIOW dUH20d1)
"I9rHdeXedUIrON H -HI “~-OHOW :9OY0gaIrIA
kueMuduooeIry] -edarorogenodin eH ‘AL9g
‘OMMHXAL 9 9070gd1rIA duHoReHS “arodudn

€ 91r0d M QUHIIMKOXEH XM ‘H0Y0g9ILIA gB100))

(h ¢) I9rudexeoH]7 ‘1[9rHdeXed0HON
"BMITeNH(QUIIRIN U 8100 XU ‘TII0EILI 4

(b L) [ IYO9AICIA 'S VINAL

HLOOHINALOA ¥HE0dA

OJOWDRIX KMHIXKHUIOOY UIAI d1earediod
1 19109ed HoHdrrodiHON [MIeLdrAead
q1edodMEHIBHY “XI9HITOgeH0dII XM M LOIrOUN
x1990H09dex BHHOHOWHAI ¥ KUHORAIOLI
‘dI0H090 ‘BMHOO0dLO MMHOBASH € MUHINHUIOON
XI9HHO810900 otuoyardad 9iurosod]]

EOXHINTEhA HUHEHE 9If0dIHON M 19k £

«9M9HI0geHOodII XH U I9LOIOM 21990H00dey»
AWOL eH § s\ eLoged seHdIrrodLHO)

“‘exmodon oJoHdIredUID

U eI9W godod1oed 9104080 XHITIOION
suHoHged)) "gLorado xmmoion xiardodL

H XHMITHX BHIDIIIOY ‘1raoei X1I9HdHbe
xuhAxel xi9Hrodudn goneedgo MO0
"BIIIN QHHIIrAOLOIE] “x¥Ira1ndogaroed
XHXOohHHRIdOOH M X1MoohuHeIdO




1ronudo1IONE HMNOORHNMX HITHHOMITEALOHONST
qIREIIOUIIO U TIRYOIIQR]] "LOIOUIOHUNE
G10MOE0 XMMOORHWHX M HIr0d HOMOIRH.IOLOHY
gurigdyoed 940HO0 BH HILIOLOHQ H

UHIWNUX HEEED SIMHIINTIdIDKON dLedHIRHRLII A
"MUHOHMIID0D X19HdaLODNWE XIIHIIreHOUMIHADHQ
¥EM LOIOMOHHINE BELOHOE) dLedI9OHII()

‘(HUNMAr — [H9H ‘HHMITHILI —

0b9H ‘@orreldon XHIAAY 19IRHHWELAII — CTC
—7797 ‘sudied reHHWRIAIL — [79H ‘BLOLOMN
KeOHUWRLAILI — ()79F MIWNEIOX O BELOJIMd
ormexdarod ‘KMHeLMII IMIMATOdIT) HIF0D

XH U [91010mI0HHIe Xxumexdorod ‘aomArodu
10 MEONEI § TILOLOUNOHHIWE JMIIExdoroo
‘arederadn 919HROLIY “HHNEdLIHOWA]T
“[LOLOMMOHHNE JITWHHIWRESY “d1rod
KBMOORU.IONOHQ XU ‘rodudIr g [LOIOMIOHHNY
" LOIOMIOHHIWE

EUHORAILOII [9Q000II)) "9EKE0 KEHIULIID] |
‘[ATULISUH]] "LOKOMNOHMWE BdATRINHINOH

u EnexuduooeIry ‘1IHOM J9HAKIOIH]
-xedogroed X19HIT0d € LOIOUNOHHINE
HHITEMII000HT HLOOHHIQ0I() "LOIOHIOHHIWE
PALOMOED JIIOORHEND "EHHIHHIO0D
sigadorodwe SITHIIEHOUIHAQHQ Nex
[9LOLDMMOHHINY “XeLOIDMMOHHNE QO SULEHO ]
“LOIrOM XI9g0H0Qde) XeWHINE QO QHLEHO]]

- MAITEOHOTHOMHIOL BMIDIEad "HodIeN ‘BH3OL0d
SIIHIHWEHIO[ | "BLOIOMY KREOHOAIIENOHUNY

(h 7) IMLOIOMIOHUNY

- tHoWHda110ME HHMDOhHWHX
MITHHOMITEALOHOWAY 9LBEIIOUIIO H ILRIOIIQEH
“MHNMX BXIGEE M BXIIEE 0JOHTO0d 019IIoNon

5 PHUIMHE BUHOHAWHAIT HLOBIIQO M BHHORAIION
[9Q000LID INOIEL B ‘QUANIIOW & SOWOLE KUHEUIH
OJOHWHEES 940HO0 BH BHHIMHE BALOHOHD

1 ¥MH20d1d HLO0HHAQ020 dregoendaryedey

‘HWBLOLOUN D PHUIMMHE OHELOHOTOWHEEY]

‘9709 M SOMHANIOHLO ‘XelRE ‘194 ‘QUHEO0LIO0D
sonresadie :eHMITHHE BALOHODD JIIDORHEND
“RHMIUHE ¥ BHHNBITHIOW IANSIFON (SI9HWNILQ0
u srggomxdaroodemn) HIATON “HHIEd LYHOWIY!
"BHUHHUE "H “H BUINEdJ "BHHIMHE

SUHORAIO [ DinuMHD adanndu i

NRHAHNQP20D XINOIRNHD2dO XDUANIUOW 9 YOWOUD
onurny9 aonnnpeg “(Hninup pH snhxvad
KDHHASUID2KDX) BHUITMHE duHegoduWwodg
“RHUIFMHE BELOHOED JIMHEOHO() "BUIAdIOHHNY
-eauIrmHe edAIMAdLo ¥ ouLIadILQ "eHULHHE

siHrogsnodir sex uirdruoedy srgHrodud]|

(b 7) HUIFHHY [IHHNY

(s 01) BUHAHATA0D AWM VXJATODLOEV "9 VINIL

_

(11) vraw woruoxodIril o 19e0dexed _




XI9IHH410903 otnoxardad diurodod]

IMmMIhUHeIdo anmexdarodLote H I9I09IIMI £» dWIAL Ol § o\ NHO@NQ ENEA_E.OQ.-.EQUH

HWBIJRIN AIKOW 9EKH0 OIAMOShMLIHAT
xumoiAdudiooiy ‘unmiead kunongedA
9LBEIMOUIIRE "HOT0LIIIA HAIdLUgRLITadI
WOHLORhA O HMIDIEod HHHIIIERLI0D

4 uHOm)edlA 91KHIOIIgg

"E0T09dIMIA HMHORRHE M HMHOHAWH A
Xe410HOED ‘UHMHI0d10 O KHHAI2ED
91eg0dHENLROLOMD U 1LBITIQOQ()

“helree XI9HIIreLHOWHdL1103€E

QHHAMIdJ "HHHOHHUIID00 XuoohHHEIdO
HWEIORIN ATKOW 9€K90 OIAMOShHIIHAI U
yunamedgadu mwinoron sumoiAdudiooiriru
‘¥MHAHgRdA ‘gor0go1IA WoNLoRhA o HHITIEad
HuHoHgRdA MHHIIERL000 d KUHOHXed £

WEHHOHHI'200 WHITexXdaroo10€e H WerrodalriA
Ol YMHEHE KUITBEULRINALOMD H QUHIIMQ09()

UHITENdO(GHH HOHHIE10TAIORH

HHHOHRdX M 9heradon g 1oIrouM

xuLe virod yodoonuIiorong suriadyoed 280HO0
EH HHIOIOHQ H HHWHX HEEED JI9HLONIAdIDKIW
9LBEHINBHBLO £ "SOTHLOJINIAHUIOL MeN LOLOMM
XI9OHHOINIAH 681000 U AdA1AdLo q1RgI9oHII)

UHdoHMKHU

HOHHJ. OI9ITIONOI 9 JI9HHAIIA0LO0IEH
‘iaredenadn u earorado slgHHsgLodeNa] [
"XI9HLOSIK ¥ HHHALoed wdod x1annoIoHedL

€M XI9HHahAIr01 ‘dolArodu 1ansedgQ

MHIT MUANOION 91O "HHNed LYHOWAYT
‘19LIAr0du o19HHRE0dMITH(DUITONOHHS |
"MUdOHIKHU HOHHAI O

SHLKHO][| "OHHBLOLIIOIIOH 99 ¥ HHIOI'OHXILOHQ
0 SHIEHO[| "MHIDIHAGD X1 M YHJ 9rHg “YHJ

H YHIY MMIDIHAD U 91O 8 OHHOIMKOXEH
‘¥MH20d1o oHHOHgRd ) "BYHLOSINAH KHHAO0dL)
BWOX0 Kemo() “[9domurronong yex YHJ ¥ MHIT

XBLOIPOMN XITHOHHIINAH O SHIEBHO] |

LHOWHdaIOME

HIMIOOhHWHX 9LREI90MII0 H 11RIOIIQRH
‘AIUr0g0d] [ 90100 HI0H0I0 XMMIIhHINUX

U uirod yodoorUIOIr0HQ ¥uLIadaoed 290H0

BH HHIOI'OHQ H HHWHX HEEED SIHIOWIadITKOW
J1BEHIIGEHRIO £ "S0dOWHIOII0NQ

AeN g0MIrg eaLoH0d0 M 19dAIAdLo 91edigouI()

"40MIraQ HHIDIead

SITHIE]] "HXON HOHIIredALeH BXhOOAN M MLUH
Honr1odom ‘edon o1e9hMLI 9MHAdO | eIrOHBLE
H dOITMRLON XIIDXEL HaIrod godogroed
‘TadAredanInal WoHdLOHAY YOI eNIr3Q 0JOHHAAN
edoaroed ¥unedAieHa]7 ‘unmedLoHoOWaYy

"drr ¥ ¥engIreHINO ‘veH1dononedy

‘seHLnIeE ‘BeHEHLeIHOWda( ‘KeHdroLnodio

- HOMIQ HAINHA(D 9UNOORHIOIOH]

‘(¥egonnarodiIOIHEDN M Kedo1adAug — uuInIead

QI9HHILOoheN ‘currodirnl ‘BunedAreHor)
BALOHOED dUNORMWHX ‘(19dA1NAdLo
KeHhH1ddL ¥ KeHhUdold ‘vennugdor)
QUH0dLO XM ‘I9dOWHIrOIIONQ MeX MM

(b ¢ ) wirog

LOIOUMOHHNWE
u1ooudaropwe earLoIIrLBERNO]]




necnneldo g arod xu ¥ 9oHOWdOI Arodudn
o1f0anHWKX dredradioed HOUIONOHQ O
MOEKE0 XITHLOWIIOIDKIW 980HI0 BH

1LoOHALDLEI /A HEDK OIHNEIAIad olAaHudM0orHE
YHIIOIEHIIONEE ‘Xed1o2112d XIIHIULYE
OIRIIOIOHQ deX xegowdod 0 SHLEHO[ |

(b §) earodexa]r ‘1aHONdO |

©MOgO0ILdh
gqgodorre KunoHedx09 KIT QUHOhEHE

X1 1 goHHWeLHd q91rrod 01AM00hHIOI0OH]
qregiadxoed HOMIOIFOUQ O HIEEED
XITHLIWIAAIDKIW 390HI0 BH “H1OOHHAIMIIINOdIT
MOMOHHITHI/OW ¥ HOEIIIIHII & =) LA

‘QIrWaE BH HHEIK HUNEenHe1do 4 arrod

xu aregiadioe “godorecuireley XIIOIhHIONOH]
yiex gorHawdad K SOHRHMHHUIS H S0HHIQ00
‘33100 9LBHHIARHBLOA HOMIOIOHQ J

HOEBE0 XITHIIWIAAIDKIN 9E0HI0 BH

19.L0LrOMY
yogorugdoxoe edogroed 191r2do SUHBLIIUO[]
-gosonnweLrge mnewdod uwigHRMIrERd O HOTOIIr
1 xiaprogk nudediolod TIHHNELHEHIIOL
a1roub Wol € ‘goredenadin XISHHUWELHE
ineedgQ errodorros eruoxodair dogroed

eH oW Uy Kradordex oronades 1 010d1gd
ouaroud]y 19rHondad oumrexdarod ‘(mrgoxenK)
wimodon aruarredur)) “dr ¥ «IeLOIH»
CWHEQIAD “CHHOLID P> (I9LHINdO( aunmexdarrod
‘earorrads orgHHoaLodexa][ ‘HMIEdLIHOWIYT
-goruweLnd xigwrdogroedodimx

qrrorugeroradin ¥ex y HIWeLHd

u gonnweLnd xawudogroedorod dIrarlugeLoTadn
Yex ) HHWeLH( "SOHHWeLHd EHIEIHPHIIRIN]
“XeeOHMWELHEdIIII ‘XREOHHWELHEOIIMI
‘XeEOHUWBRLHER QO SHLEHO]] "HHIMHAD

XU ¥ goHuWeLHs KMHorgadromn ndof]
-XEHHWRLAE O QULKHO[ [ "HIOOHHAIMIINOAL

g aornonwdad ounonomud]| ‘gaoneuneIdo

XI9EIDK HIOOHIIDLKITOHEMK KIT €0LHIWda(
ouHoReHS “UWedoresHIrerex HWIIOORMHE.IAOSH
5 ommuangeds on gormawdad (edoaroed 1arads
fd u adAredanmal 10 KHELOUSY ILOOWHOUEEE
‘qrooHanINO((E U TLOOHEUINILDD)

g10M0€0 1 KHHI0dLd HIDOHHIQ00()

‘rarodudn nogoMIdg xedolesHIeLe
XIMOORHIOIOUQ MeX XeIHOWdad 0 IUIKHOI|

(n 7) aHuWeLHg 19LEINAD

(k 9) BUOAHATA0D AIMHIULIV MIDThUIOIONT "L VINAL

HLOOHIIAIOA EHEOdA OJONIBIIX
KHHOYULOOY HIAL 9reguedioNd 1 aroged
HOHIIrOdLHON rarerdrAead 91egodHEHIEHY
-gLoomrog xu¥ooruHeIdo xumexdorodLose
U -rrodorrouy MOeL B ‘gorrodoroaairik

«ed.LIINIIY

r HHUWHX HHHEHEOI € m&:uvﬁﬁhoo,ﬁ




h 70] :0JO1}]

ModA H1gagoIoLy]

G0LHIWQIIE WKIfOY WI990998IN U EMHedOI0
WelMATrodn oIl e9102198 0JI0MdohrHHRIdO
19rAwdo( Yod198 BH MhEYRE 9IRS ‘d0lohoed
OI9ITIONOII 9 OHHILIILIORHION ¥ OHHAL100REN
HUIDIead OMMOORHWHYX d1egudIenooe |

gOLHONOIrE

WEIroY WI94009e H ¥HHedo1d welyArodu

OlI e41021M12d 010M09hHHeIdo MIrAwdod rosas
BH hEX/RE QMHIINYJ "MHWHX HOMOShRHHeIdo
odA¥ ee erendore SUHOMQOQO M 9MHAAOLIO]]

(h € ) MMNMX HOXO9hHHEIdO Ol hEel'eE OMHIIIdJ

(h ¥) VOOVIA 01 MAIAMIX DdAN VE MMAVHE BUIIVEALVINALOWD ¥ AAHATTI090 8 VINEL

410911109

XUNOohULOMdeH KMHOHOWHAII oxoHLedMOHIO
OXEN HLOOWOIWIHAIIOH 0 OMHAINKIQA
oonHad1And 91egodundo ‘uweredenadn
HNITHHOELOdRNAIr 0 KHHAIMEdQO 0IOHOBIIOE3Q H
OJONOOhHIOIrONE IINdOH dIedHRHD()
"HHLedOLOHNHX

ox uunredaroxewded 1o grodexar

qrrod 9regradioe “exogoron ewenneIdo
HULOOHTIRIKT UHNEBIATod noHdIredowAl

BMhaLIe KEHIEWOY ‘goledenadu
XI9HIIrBHOWAOI KHIDIONIO) "HUIed LOHOWS]T
exuLyerudod ¥ ¥oH 5 egadog

‘suHeNONde]] “BE100IMmog amIooRULONde
"€0MdaINRQOMI ¥ MMULOMQUIHY "MUIIRddLOMNHX
orr uuiredoroended u nuwuxodix

10 :KMWHX BeHHogLodexa][ "soHowdod X19g01r011
odonudu en xenowdoua x19HHOdo1d 0 OHLKHO] |
"eLogeHr oloHdexed exulderudod]] ‘HuIreHodre
U HUIAOHHM :d0HOWdOJ HIrdIHge1oradn
QIHIIPIL() “XEHeML g ouHamAdeed 20d1o1ag
‘OUELOHST SQOHHOMIIHELOUY ‘“4LOOHEHLINE
KeMOOhH.IOIOHEN( KeN0019d :d0HOWdO0T
RALOHO™D JMINYIM¥RY "doNeHHEIdO




ONMCAHUE YYEBHO-METOJAUYECKOT'O 1 MJATEPHAJII:HO—TEXHH‘IECKOFO
OBECIIEYUEHUS OBPA3OBATEJIbHOU JEATEJbHOCTH

1. Xumus. Yrayonennsiii yposenb. 10 xiacc. Vue6uux (asropst O. C. Tabpuensn, U. I'. Octpoymos, C. 10,
[Tosomapes). 368 c.
2. MeTommueckoe rocobue. Yriyouennsiii yposens. 10 kmace (asTops O. C. I'abpuensu, 1. T OcTpoyMOB).
208 c.
3. HacToybHas KHUra yauTens. YyO/eHHblid ypOBEHb. 10 xiacc (asropst O. C. T'aGpuensn, U. T
Octpoymog). 480 c.
4. KOHTpOJIBHBIE ¥ IPOBEPOUHBIC PadOTEI K yueGuuky O. C. 'abpuensna, M. I'. OctpoymoBa,
C. 10. Tonomapesa «Xumusi. YriyOneHHbIH yPOBEHE. 10 knace» (asropst O. C. 'abpuernss,
C. A. Cnanxos, A. M. banapy). 192 c.
5. KouTponsHsie paGoTh! K y4eGHuKY O. C. TaGpuensna, U. T. Octpoymosa, C. 1O. TTonomapesa «XUMHUSL.
YryGiennsiit yposenb. 10 kiace» (aBTopbI 0. C. Ta6puensy, C. A. Cnankos, A. M. Banapy). 80 c.
6. XMMHUECKHii FKCIIEpUMEHT B Iukose. 10 knace (aBTOpHI O. C. T'abpuensn, JI. I1. Barausa). 208 c.
7. Xumus. Yray6nennstii yposens. 10 kiacc. DrexTpoHHas popMa ydeOHUKA.

HNndopmannoHHble CpeACTBA
HnTepHeT-pecypchl Ha PyCCKOM SI3bIKe
1. http://www.alhimik.rullpencrapiensl cie/yiomue pyOpHKM: COBEThI A0MTYPHEHTY, YIUTENIO XUMHH,
crpaBoyHMK (0ueHb Go7IbIas N0A00PKa Ta0IHIl ¥ CIIPaBOYHBIX MaTepHasoB), Becesas XUMHUS,
HOBOCTH, OJMMITHA/Ibl, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHIECKHX CBEICHUIA).
2. http://www.hij.ruKypHan «XuMus 1 KU3HB» HOHATHO 1 3aHUMATEILHO PACCKa3bIBACT 000 BceM
MHTEPECHOM, YTO IPOMCXOIUT B HAYKE H B MUPE, B KOTOPOM MBI KHBEM.
3, http://’chemistry-chemists.com/index.htmaneKTpOHHLIﬁ KypHal «XUMHUKHM M XHMus». [IpencTaBieHo
MHOECTBO OIIBITOB TI0 XMMHH, 3aHUMATeIbHON HH(OPMAIIHH, TTO3BOJISIOIIEH yB/ICTh YICHHKOB
SKCIEPUMEHTAIBHOI 4acThiO NpeaMeTa.
4. http://c-books.narod.ru BceBo3MoXKHas IMTEPATYPa MO XUMHH.
5. http://www.drofa-ventana.ruli3BecTHOE H3/1aTEILCTBO yue6Hoit uTepaTypbl. HOBUHKH Hay4HO-TIOMY/ISPHBIX
M 3aHUMATEJIbHBIX KHHI [10 XMMHH.
6. http://schoolbase.ru/articles/items/ximiyaBcepoccHitcKui IIKOJIBHBIH [TOPTAJI CO CCHUIKAMH Ha
o6pazoBaTeNbHbIC CAHTHI 10 XHMHH.
7. www.periodictable.ru COOpPHHK cTaTei 0 XMMHIECKUX JIIEMCHTAX, WITHOCTPUPOBAHHEBIH SKCIIEPUMEHTOM.
HHuTepHeT-pecypc HAa AHIVIMACKOM sI3bIKe
http://webelementes.com CofepKUT HCTOPHIO OTKPHITUS 1 ONIHCAHUE CBOICTB BCEX XMMHYECKHX JIEMEHTOB.
By/eT nojie3eH /i COBEPUICHCTBOBAHMSA HHOCTPAHHOrO S3bIKa 00YHAIONIMXCA, Tk KaK COACPKUT HA3BAHUA
3J1EMEHTOB M BEIECTB Ha Pa3HBIX A3bIKaX.



