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IHHOACHUTEJBbHAA 3AIINCKA

Kiacc 11
VYuurens [Iponuenkosa E.A.

VYyeOnast pabouass mporpamma mo xumuu B 11 kiacce pa3paboTaHa Ha OCHOBE
@DenepanbHOTO  TOCYAApCTBEHHOTO  00pa30BaTENIbHOTO  CTAHAApPTa OCHOBHOTO  OOIIEro
o0pa3oBaHus, YYPEKICHHOrO TMpuKazoM MuHuctepctBa obOpazoBaHus u Hayku PD or
17.05.2012 N 413; Jlannas pabodas mporpaMMa COCTaBlieHa B COOTBeTCTBHH: ¢ [Ipmkazom
Munnpocsemenuss Poccun ot 28.12.2018 N 345 "O denepaibHOM mniepeyHe YYCOHHKOB,
PEKOMEHIYEMBIX K HCIIOJIb30BAHMIO TIpU  pEANU3allUd  HMEIOLUX TOCYJapCTBEHHYIO
aKKpequTaluio o0pa3oBaTeIbHBIX MPOrpaMM HAYalbHOTO OOIIEr0, OCHOBHOIO OOILEro,
cpenHero obmero oobpazoBanus'"; mpuMepHoii oOpazoBarenpHOU nporpammoit COO; OOIT COO
MBOY «lIpuropseBckasi CpeiHssl IIKOJIa»; aBTOPCKOM mporpammoi mo xumuu (Atop O. C.
['abpuensn); yueOupiM mnanom MBOY «lIpuropreBckas cpemssisi mkoma» Ha 2023-2024
yueOHblii ron; «llomoxkenuemM o paboueit mporpamme nemarora» MBOVY «lIpuropneBckas
CpEIHss LIKOJIay.

JlarHast paboyasi mporpaMMa COCTaBJICHA B COOTBETCTBHH C y4deOHHMKOM: «Xumus. 11
knacey O.C.I'abpuensa, M.: Ipoda, 2015. YyeOnuk ans o61meodpazoBaTeNbHBIX YUPEKIACHUM.
PabGouas mporpamma paccurtana Ha | yac B HEIENIO M COOTBETCTBYET 34 -4acCOBOM TOJI0OBOI
nmporpamme.

HN3meHeHusi, BHeCEHHbIEC B IPUMEPHYIO H aBTOPCKYIO IPOrpaMMy, U UX 000CHOBaHHUe

Jloruka M3JI0)KEHUs U COJIep’KaHUE aBTOPCKOW MPOTrpamMMbl IMOJTHOCTBIO COOTBETCTBYIOT
TpeboBanusiM DenepalbHOr0 KOMIOHEHTA TOCYJaPCTBEHHOTO CTaH1apTa 00pa30BaHus, TOITOMY
B NpOTpaMMy HE BHECEHO W3MCHCHHMU, MPU ITOM YYTEHO, YTO y4eOHBIC TEMBI, KOTOpPBIC HE
BXOJAT B 00s3aTeNbHBIH MHHUMYM COJAEpXaHHS OCHOBHBIX OOpa30BaTENIbHBIX MPOrpaMM,
OTHECEHbl K D3JEMEHTaM [OINOJHUTEIbHOro (HeoOsA3aTenbHOro) coxaepkanusd. IIporpamma
pa3zpaboTaHa Ha OCHOBE 00s53aTEIbHOIO0 MHUHHUMYyMa COJEpXKaHUS MO XUMHUU s CpenHen
0011e00pa3oBaTeIbHOM IIKOIBI UM TPeOOBaHUM K YpPOBHIO IOATOTOBKHM BBITYCKHUKOB 3TOU
IIKONIBI, YTO SBWJIOCH TJIaBHBIM MPHUHIUIIOM €€ CTPYKTYpHpoBaHUs. JleMoHCTpaluu,
0003Ha4YeHHbIE 3HAKOM *, IPOBOJATCS BUPTYAIbHO.

INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O IIPEIMETA

Jluunocmmuule pezyibmamaol
OO0yuaromuiicst HOJY4UT BO3MOKHOCTD /1711 OPMUPOBAHUS CIEAYIOUINX JUYHOCTHBIX YY /1!

—  OpHEeHTaIs 00YyYaIIIUXCs Ha JOCTHKCHHE JIMYHOTO CYACThS, PEATHU3aIlI0 TIO3HTUBHBIX
JKU3HEHHBIX TEPCIEeKTUB, WHUIMATUBHOCTh, KPEATHMBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEICIICHUIO, CIOCOOHOCTh CTABHUTh IEIM U CTPOUTH )KU3HCHHBIE TUIAHBI,

— TOTOBHOCTh M CIIOCOOHOCTH OO€cledyuTh ceOe M CBOMM OJIM3KUM JOCTOWHYIO JKU3HB B
MPOLECCE CAMOCTOSITENBLHOM, TBOPYECKOM M OTBETCTBEHHOM JEATEIHHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh OOYyYarolmUXCsl K OTCTAaMBAaHUIO JUYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHsI, TOTOBHOCTh U CIIOCOOHOCTH BhIPa0aThIBATh COOCTBEHHYIO MO3HUIHIO TI0
OTHOIICHUIO K OOIIECTBEHHO-TOJIUTHYECKUM COOBITUSIM TPOILIOT0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHHUS U OCMBICIICHUS UCTOPUH, TYXOBHBIX IICHHOCTEH M TOCTHIKECHUH HAIICH CTpaHbI;

— TOTOBHOCTh W CIOCOOHOCTH OOYYAIOIIMXCS K CAMOPAa3BUTHIO W CAMOBOCIHUTAHHUIO B
COOTBETCTBUHU C OOINECUEITOBEYSCKUMHU IEHHOCTSIMH W HJCaIaMHA TPAXKIAHCKOTO OOIIecTBa,
NOTPEOHOCTh B (PU3NYECKOM CAMOCOBEPIICHCTBOBAHHUH, 3aHATHSIX CIIOPTUBHO-0310POBUTEIHHON
JIESITEIIBHOCTBIO;

— TpUHATHE W peanu3aus IEHHOCTEH 3I0poBOro M Oe3omacHOro oOpa3a KHU3HH,
OepeKHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY H
MICUXOJIOTHYECKOMY 3/I0pPOBBIO;

—  HEeNpHsITHE BPEIHBIX MPUBBIUEK: KYPCHHUS, YIIOTPEOICHUS aKOT0JIsl, HAPKOTHKOB.



— YBWXEHHE K CBOEMY HApOAY, YYBCTBO OTBETCTBEHHOCTH Iepen PoawHoMl, ropaoctu 3a
CBOM Kpa#, cBOWO PoauHy, mpouuioe W HacTosLee MHOTOHALMOHAJIBHOrO Hapoaa Poccuwm,
YBa)K€HHE K TOCY/IapPCTBEHHBIM CHUMBOJIaM (TepO, ¢uiar, THMH);

— (dopMmupoBaHHE YBaXEHUS K PYCCKOMY S3BIKY KaK TOCYJapCTBEHHOMY  SI3BIKY
Poccuiickoit ®enepauuu, SBISIOMIEMYCS OCHOBOM POCCHUCKONW HMACHTUYHOCTH U TJIABHBIM
(haKkTOpOM HAIMOHAIBHOTO CAaMOOTIPE/ICIICHHUS,

— BOCHHUTaHHME YBaXEHHUS K KyJIbType, S3bIKaM, TPaAULIUSIM M OObIUasM HapoJOB,
npokuBaronux B Poccuiickon denepanuu.

—  TPaXJaHCTBEHHOCTb, TIPA)XJAHCKas MO3ULMUSA AKTUBHOIO M OTBETCTBEHHOIO 4YJEHA
POCCUHCKOTO OOIIECTBa, OCO3HAIONIETO CBOM KOHCTUTYLIMOHHBIC IIpaBa M OOS3aHHOCTH,
YBAXAIOLIEr0 3aKOH W IPaBOMNOPSANOK, OCO3HAHHO IPUHUMAIOIIET0  TPaJWLIMOHHBIE
HallMOHAJIbHBIE M OOIIEYEIOBEUYECKUE TYMAHUCTUYECKUE M JIEMOKpPaTHYECKHE I[IEHHOCTH,
FOTOBOTO K YYaCTHIO B OOIIECTBEHHOM JKU3HH;

— TpHU3HAHUE HEOTYYKIAaeMOCTH OCHOBHBIX TMpaB U CBOOOJ 4YeIOBEKa, KOTOPHIC
MPUHAJJICKAT KKJIOMY OT POXKICHHS, TOTOBHOCTh K OCYIIECTBIEHHIO COOCTBEHHBIX IpaB U
cBOOOA 0e3 HapylleHUs TpaB W CBOOOJ APYTUX JUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
mpaBa U CBOOOJIbI YEJIOBEKA U IPaKJaHHHA COTJIACHO OOIIENPU3HAHHBIM MPUHIIUIIAM B HOpMaM
MEXIYHApOJHOIO mpasa U B coorBeTcTBUM ¢ KoHcTuTynuen Pocculickont denepanuu, npaBoBas
Y MIOJINTUYECKAsi TPAMOTHOCTb;

—  MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pAa3BUTUS HAYKH U
OOIIECTBEHHON TMPaKTUKHU, OCHOBAaHHOE Ha JMajore KyJbTyp, a TakKe pa3IudHbIX (opM
00111eCTBEHHOT'O CO3HAHUSI, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

—  HMHTEpUOPHU3aLUs LIEHHOCTEH JEMOKPATHH U COLUAIbHOW COJIMIAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOILIIEHUH B IPYIITIE WU COLIMAIbHON OpraHU3allii;

— TOTOBHOCTh OOYyYaroOUIMXCi K KOHCTPYKTHMBHOMY YYacTHIO B MPHUHATHH pPELICHUH,
3aTparvBaroOIINX WX IpaBa U HWHTEPECHI, B TOM YHCIIE B PA3IMYHBIX (POpMax OOIIECTBEHHOM
caMOOpraHu3allii, CaMOYTPaBICHHS, OOIIECTBEHHO 3HAYUMOI 1€ TeIbHOCTH;

—  TMPUBEPKEHHOCTh HJIEIM HHTEPHAIIMOHAIU3MA, JAPYKObI, paBEHCTBA, B3aWMOIIOMOIIH
HapoJI0B; BOCIIUTAHUE YBAKUTEIBHOIO OTHOLICHUS K HAllMOHAJIBHOMY JOCTOMHCTBY JIIOAEH, UX
YyBCTBaM, PEIUTHO3HBIM YOCKICHUSIM;

— TOTOBHOCTH OOYyYarOMIMXCS MPOTHBOCTOSTH HACOJOTHH HKCTPEMH3Ma, HaI[MOHAIH3MAa,
KCeHO()OOMHU; KOPpYNIUHU; AUCKPUMHUHAIUA TIO COIMAIBHBIM, DPEJIUTHO3HBIM, PAaCOBBIM,
HallMOHAIBHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLIUAIIbHBIM SIBIICHUSM.

— HpPAaBCTBEHHOE CO3HAHME M TIOBEJCHHWE HAa OCHOBE YCBOCHHUS OOIIEYEeIOBEUECKUX
LEHHOCTEH, TOJEPAHTHOI'O CO3HAHMS U TOBEJAEHUS B MOJMKYJIbTYPHOM MHpE, TOTOBHOCTH H
CIOCOOHOCTH BECTHU JTUAJIOT C APYTUMH JIFOJABMH, JOCTUTATh B HEM B3aUMOINIOHUMAHUsI, HAXOIUTh
oO011ue ey U COTPYAHUYATh AT UX JOCTHKCHHS,

— TMpPUHATHE  TYMAaHHUCTUYECKMX  IIEHHOCTEW,  OCO3HAHHOE,  YBAXHUTEIBHOE W
n00poXKenaTeIbHOe OTHOIICHUE K JPYroMy YellOBEKY, €r0 MHEHHIO0, MUPOBO33PEHUIO;

—  CIOCOOHOCTH K COTEPEKUBAHUIO U (DOPMUPOBAHNE TTO3UTHBHOTO OTHOIIEHUS K JIFOJISIM, B
TOM YHUCJIE K JIMIaM C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSl M MHBalUIaM; OepekHOe,
OTBETCTBEHHOE M KOMITETEHTHOE OTHOIICHHE K (PU3UYECKOMY U TICHXOJOTHYECKOMY 3JI0POBBIO
JIPYTUX JII0/IeH, yMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

— (¢opMupoBaHWE BBIPAKCHHOW B TIOBEJACHHH HPABCTBEHHOW IO3UIIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEIhbHOMY BBIOOpPY 100pa, HPAaBCTBEHHOT'O CO3HAHUS W TOBEACHUS HA
OCHOBE YCBOCHHs OOIIEYEIOBEUECKUX IIEHHOCTEH W HPABCTBEHHBIX UYYBCTB (YECTH, JOJTa,
CIIPaBEIITMBOCTH, MIJIOCEPIUS U IPYKETIOOUS);

— pa3BUTHE KOMIIETEHIIUA COTPYAHHYECTBA CO CBEPCTHUKAMH, JE€TbMHU MJIQIIETO
BO3pacTta, B3pOCIABIMH B  00pa3oBarelbHOW,  OOIIECTBEHHO  IMOJIE3HOM,  y4eOHO-
MCCJIEI0BATENbCKOM, MPOSKTHOMN M IPYTUX BUJIAX ESITEIBHOCTH.

—  MHUPOBO33pPEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS  HAYKH,
3HAYUMOCTH HAYKH, TOTOBHOCTh K HAyYHO-TEXHWYECKOMY TBOPUYECTBY, BIJIAJICHUE JTOCTOBEPHOU
uH(popMaIel 0 MEPEeNOBBIX JOCTHKCHHUSIX M OTKPBITUSX MHUPOBOH W OTCUSCTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U OOIIECTBA;



— TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHMIO, B TOM 4YHCJIE caMOOOpa3oBaHHIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEephIBHOMY OOpPa30BAHHUIO KaK
YCJIOBHIO YCTICIITHON MPO(PECCHOHAIBHON U 00IIIECTBEHHOM JIeATeTLHOCTH;

—  DKOJIOTHMYECKas KyJbTypa, OEpeKHOE OTHOIICHUS K POJHOW 3eMjie, MPUPOTHBIM
OorarctBam Poccum ¥ Mupa; MOHMMaHUE BIMSHHS COLMAIBbHO-DKOHOMHYECKHX IMPOLECCOB Ha
COCTOSTHUE TPUPOIHOW M COIMAIBHON Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHHE MPHUPOIHBIX
PECYpPCOB; YMEHHUSI M HABBIKM Pa3yMHOTO MPHUPOAOIOJB30BAHUSA, HETEPIHUMOE OTHOIICHHUE K
JNEUCTBUSAM, MTPUHOCAIINM BpEA JKOJIOTHM, TPHOOPETECHUE OMbITa SKOJOr0-HAIPABICHHOM
JeSITEIbHOCTH;

— OCTETHYECKOE OTHOIICHUS K MHPY, TOTOBHOCTh K JCTETHUYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO OBITA.

—  OCO3HaHHBIN BBIOOP Oymymiei mpodeccun Kak MyTh U COCO0 peanu3annuu COOCTBEHHBIX
YKU3HEHHBIX IUIAHOB;

— TOTOBHOCTh OOy4aroOmMXcs K TPYIOBOW MTPO(HECCHOHATBLHOW IEeATENIPHOCTH Kak K
BO3MOXKHOCTH  y4yacTHsl B  PEIICHUHU JIMYHBIX, OOIIECTBEHHBIX, TIOCYIapPCTBEHHBIX,
00I1IeHAIIMOHATILHBIX MPOOJIEM;

—  TMOTPeOHOCTh TPYAUTHCA, YBAKEHUE K TPYAY U JIOISAM TPYIa, TPYIOBBIM JOCTHKEHUSM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHONICHWE K pa3HbIM BHUJIAM TPYIOBOU
JESITEIIbHOCTH;

—  (usuueckoe, HMOIMOHATBHO-TICUX0JIOTHIECKOE, COLIMAIIBHOE Onaromoyane
o0ydaromuxcsi B )KU3HU 00pa30oBaTEeIbHOM OpraHU3alliH, OIIYIIEHHWE JAETbMU OE30MaCHOCTH U
MICUXOJIOTHYECKOTro KoMpopTa, HHPOPMAIIMOHHON 0€30MacHOCTH.

MetanpeameTHbie pe3yabTaThl

OOyuJarouuiicss MOJydUT BO3MOXKHOCTH JJIsi (POPMHPOBAHUS CIEAYIOUINX PeryJasiTHBHBIX

YV

—  CaMOCTOSITEIILHO ONPENCNATh TN, 3a/laBaTh IMMapaMeTpbl M KPUTEPHU, IO KOTOPBIM
MO>KHO OIPENIeIHUTh, YTO I[€JIb JOCTUTHYTA;

—  OIICHMBATh BO3MO>KHBIE MTOCIICJCTBUS TOCTHIKEHUS ITOCTABJICHHOM IEIH B IEATEIHHOCTH,
COOCTBEHHOM JKU3HM M KU3HH OKPYKAIOIIUX JIFOJIeH, OCHOBBIBASICh HA COOOPAKEHUSIX STUKU U
MOpaJIH;

— CcTaBUTh U (GOpPMYyIUPOBaTH COOCTBEHHBIE 33/ladyll B 0OPa30BATEIbHON NEATEIBHOCTH U
YKU3HEHHBIX CUTYAIUsX;

— OIICHMBAaTh pPECypchbl, B TOM 4YHCIe BpeMs H JApyrue HeMaTepHalbHbIE pPECYpCHI,
HEOOXOIUMBIC JJIS JJOCTHIKCHHSI IIOCTABJICHHOH I1ETIH;

— BbIOMpaTh TYyTh JOCTHXKEHHUS LeJH, TUIAHUPOBAaTh pEIlIeHHWEe IOCTABJICHHBIX 3ajad,
ONITHMH3HPYS MaTepUATbHBIC K HEMaTePHATbHBIC 3aTPaThI;

—  OpraHu3oBBIBaTh J(PQPEKTUBHBII TOUCK PECYpCOB, HEOOXOMUMBIX ISl JOCTHIKCHUS
IMOCTaBJICHHOM IICIIH;

—  COTOCTABJISITh MOTYYECHHBIN pe3yibTaT JESTENIbHOCTH C TOCTABIEHHOW 3apaHee 1EeTbIO.
NMO3HABATEJbHBIX Y Y /I:

—  HCKaTh M HAXOJUTh 00OOIIEHHBIE CIIOCOOBI PEIIeHUs 3a7a4, B TOM YHCIIE, OCYIIECTBIATH
pa3BepHYTHIM HH(POPMAIIMOHHBI TIOMCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4eOHBIE H
MO03HABaTENbHbIE) 3a/1a4H;

— KpUTHUYECKH OILEHUBAaTh W MHTEPIPETUPOBATh HH(DOPMAIMIO C Ppa3HBIX MO3UIUH,
pacrno3HaBaTh ¥ GUKCUPOBATH MTPOTUBOPEYHS B MH(POPMAITMOHHBIX HCTOYHHUKAX;

—  HCHOJNB30BaTh pa3MYHbIE MOJIEIBbHO-CXEMATUUECKUE CPEACTBA IJisi MPEJICTABICHUS
CYIIECTBEHHBIX CBSI3€ W  OTHOIICHWH, a TakkKe MPOTUBOPEUYUN, BBIABICHHBIX B
WH(OPMAIIMOHHBIX UCTOYHUKAX;

—  HaXOIWTh W MPUBOJUTH KPUTUUYECKHUE apTyMEHTHI B OTHOIIEHWUU JIEUCTBHUHN U CYKJICHUU
JIPyroro; CHOKOMHO M pa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEUYaHUsIM B OTHOIICHUH
COOCTBEHHOTO CYXKJIEHHSI, pacCMaTPHUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOAWTH 32 PaMKH y4eOHOTO MpeAMETa M OCYIIECTBIATH IEJICHAINIPABICHHBIN TOUCK
BO3MOYKHOCTEH I IITUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHS;

—  BBICTpamBaTh WHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YYUTHIBASI OTPAHUYCHHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIC OTPAHUYCHHUS;



—  MEHATh U yJIEp>KUBATh Pa3HbIC NO3ULIUHU B I03HABATEIIBHON €ATEIbHOCTH.
KOMMYHUKATHBHBIX YY/:

—  OCYILECTBJISTH JEJIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAaMH, TaK U CO B3POCIBIMU
(kak BHYTpH 00Opa30oBaTEIIbHON OpraHW3alluy, TaK W 3a €€ MpejesiaMu), MOJA0UpaTh MapTHEPOB
JUTSL IGNTOBOM KOMMYHUKALIUUA HCXOJS M3 COOOpaKeHUN pe3ylbTaTUBHOCTH B3aUMOJACHCTBHUS, a
HE JINYHBIX CUMIIaTU;

— TpH OCYIIECTBIECHUHU TPYyNIOBOH paboThl ObITh KaK PYKOBOAMTENEM, TaK U WICHOM
KOMaH/bl B pa3HbIX poJIsiX (F€HepaTop MJeH, KPUTHUK, UCIOJHUTEIND, BBICTYAOIMIMM, SKCIEPT U
T.1.);

—  KOOpAMHHUPOBaTb U BBIIOJHATH pPabOTy B YCIOBHUSX pEAIbHOIO, BHUPTYAIbHOI'O M
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

—  pa3BepHYTO, JIOTMUYHO W TOYHO H3JaraTb CBOIO TOYKY 3pPEHHS C HCIIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

—  pacmo3HaBaTh KOH(IMKTOTCHHBIE CHUTYallMM W TPEAOTBPAIIATh KOH(PIUKTH A0 HX
aKTUBHOM (ha3pl, BBICTpaWBaTh JAENOBYIO M 0O0pa30BaTeIbHYIO KOMMYHHUKAIMIO, H30eras
JIMYHOCTHBIX OLEHOYHBIX CYXKJIEHUH.

IIpeameTHbIE pe3yJbTAThl OCBOCHUSI IPOrPAMMbI
BrpInyCKHUK Hay4YuTCH:

1) popmupoBaTh HpenCTABICHUS O MECTE XUMHUU B COBPEMEHHOI HayYHOU KapTHHE MHPA;
NOHUMATh POJIb XHUMHHA B (OPMHPOBAHMU KPYro3opa M (PYHKIMOHAIBHON TPaMOTHOCTH
4eJI0OBEKA U1 PELEHUS IPAKTUYECKUX 3a1ay;

2) OBJIQJICET OCHOBOIOJIATAIOIIMMU XMMUYCCKUMH HOHSATHSMH, TCOPUSMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMM; IIPOSIBUT YBEPEHHOE II0Jb30BAaHUE XMMHYECKOM TEPMHUHOJIOTHEH U
CHMBOJIUKOM;

3) oBiageeT OCHOBHBIMH METOJaMH HAy4YHOIO IO3HAHHUS, HCIOJIB3YEMbIMH B XUMHUH:
HaOJroIeHNe, ONMHMCaHWe, W3MEpEeHHe, HKCIEPUMEHT; yMeHHeM o0palaTbiBaTh, OOBSICHSITH
pe3ynbTaThl MPOBEIEHHBIX OIBITOB U JI€JaTh BBIBOJBI; MPOSIBUT FOTOBHOCTb U CIHOCOOHOCTh
IIPUMEHATHh METO/IbI IO3HAHNUS IIPY PELICHNN IPAKTUYECKUX 3a7ay;

4) ¢dopMupoBaTh yMEHHs JaBaTh KOJMYCCTBEHHBIC OIEHKH M IMPOBOJHMTH PACUETHI IO
XUMHUYECKUM (hopMyJIaM U ypaBHEHUSIM;

5) BnaseTh NpaBUJIaMH TEXHUKH 0€30MaCHOCTH TIPU MCIIOIb30BAaHUU XUMUYECKUX BEILECTB;

6) dbopmupoBaTh COOCTBEHHYIO MO3HIMIO MO0 OTHOIICHHUIO K XMMHUYECKOH HH(opMaImy,
MIOJIy4aeMOU U3 Pa3HbIX HCTOYHUKOB.

BbinyckHuk Ha 6230BOM YPOBHE HAYUMTCSH:

(Kypcusom vioeieHbl nianupyemvle pesyiomamol 015 11 knacca)

— HOHHUMATbh XUMHNYCCKYIO KapTHUHY MHPA KaK COCTaBHYIO 4aCTb HeJ'IOCTHOfI Haquoﬁ KapTUHBI
MHpa;

— pacKpbIBaTh POJb XUMHUU U XHMMHYECKOTO MPOU3BOJCTBA KaK MPOU3BOJAUTEIHHOW CHIIBI
COBPEMEHHOTO O0IIECTBA;

— (bOpMy.TII/IpOBaTL 3HAYCHHE XUMHU U €€ JOCTKEHUH JJIs TOBCEIHEBHOM KU3HU YCJIOBCKA,
— YCTaHaBJIMBATb B3aMMOCBA3b MCKIY XUMHEH U APYyruMu €CTCCTBCHHBIMU HAYKAMU,

— (QopMyIupoBaTh OCHOBHBIE TOJIOKEHUSI TEOPUH XHMHUYECKOTO CTPOEHMSI OpPTaHWYEeCKUX
coequHeHuii A. M. DbymiepoBa M WUIIOCTpUPOBAaTh HMX MHpPUMEpaMH U3 OpPraHUYECKOH U
HEOpPraHUYECKON XUMUU;

— apryMEHTHPOBaTh YHHBEPCAJIBbHBIN XapaKTEP XUMUYECKUX IOHATHH, 3aKOHOB U TEOPUH IS
OpraHUYEeCKON U HEOPraHUYECKON XUMUH;



— ¢hopmynuposamse Ilepuoouueckuii 3axon /. U. Menoeneeéa u 3aKkonoMepHOCMU U3MEHEHUL 8
CMpOoeHUulU U CB0UCMBAX XUMUUECKUX INeMEHmMO8 U 0OpA308AHHbIX UMU Beuecme Ha OCHO8e
Ilepuoouueckoti cucmemsl Kaxk epaguueckozo omoopaxcenus Ilepuoouueckoeo 3akoua;

— Xapaxkmepuzoeams S- U p-31eMeHmbl, A MAKICe Hcene3o no ux noaodicenuto 6 llepuoouyeckoti
cucmeme JI. U. Menoeneesa,

—  Kaaccuguyuposamv  6UObl XUMUYECKOU C6A3U U MUNbl KPUCMALIUYECKUX peulemox,
00BACHAMb MEXAHUIMbBL UX 00PA308AHUS U OOKA3LIBAMb OUHYIO NPUPOOY XUMUUECKUX C8sA3ell
(KOBANEHMHOU UOHHOU, MEMALTUYECKOU, B00OPOOHOIL),

— OOBICHATH MMPUYUHBI MHOFOO6paSI/I$I BCIICCTB, UCIIOJIB3Yyd ABJICHUA WU30MECPHU, TOMOJIOTHH,
AJIOTPOIINH,

— KJaccu(UIMPOBATh XUMHUYECKUE PEaKIMH B HEOPTaHMYECKOW M OPraHMYecKOW XHUMHUH I10
pa3IMYHBIM OCHOBAaHUSIM M YCTaHABIMBATh CIEUU(GUKY THUIOB pPEaKUUH OT OO0Iero uepes
0COOCHHOE K €IMHUYHOMY;

— XapaKTepu30BaTh THIPOJIN3 KaK CIIeNU(pUIHBIA OOMEHHBIH MPOIECC U PACKPBIBATh €TI0 POJIb B
J)KMUBOM M HEXKUBOU MPUPOJIE;

— Xapakmepusoeambs JIJeKmpoju3 Kax cneuuqbulmbzd OKUCTIUMENIbHO-80CCHAHOBUMEIbHBLL
npoyecc u e2o npakmu4eckoe 3Havernue;

— Xapakmepu3zoeanib KOppo3uro memaijiiios KaK OKUCTIUMETIbHO-80CCMAHOBUMENbHbLLL npoyecc u
npe()ﬂaeamb cnocoowl 3awjumysl om Hee,

— maccuqbuuupoeamb HeopzaHuvyeckue U OPraHnvuCcCKUEC BCUICCTBA,

— Xapaxkmepuszoeambs 06WM€ XUMUYECKUE CEOUCBA BANCHEUWUX KIACCO8 HeopeaHudeckux 1
OpTraHHUYCCKUX COG)II/IHCHI/II\/’I B IIJIaHC OT o61uer0 qgepe3 0COOEHHOE K CANHUYIHOMY;

— HCIOJb30BaTh 3HAKOBYIO CHCTEMY XHMMYECKOrO s3bIKa s OTOOpa)KeHHsI COCTaBa
(xumuueckue popMysibl) U CBOMCTB (XUMUYECKHE YpaBHEHUS ) BEIIECTB;

— HCHOJb30BATh MPaBUJIa U HOPMbI MEXKTYHAPOJHOW HOMEHKIATYpPHI U1 Ha3BaHUM BELIECTB MO
dopmynam u, HA060POT, Il COCTABIEHUS MOJIEKYIISIPHBIX M CTPYKTYPHBIX (OPMYJ COEMHEHUI
10 UX Ha3BaHUSM;

— 3HaTh TPHUBHAJIbHBIC HA3BAaHUS Ba)KHEHIINX B OBITOBOM OTHOIICHWH HEOPTaHUYECKUX U
OpPraHMYECKUX BEIECTB; — XapaKTepU30BaTh CBOICTBA, MOJyYEHHUE U IPUMEHEHHE BaXKHEUIITNX
OpEeJCTaBUTENIEH  KJIACCOB  OPraHMYECKUX COEAMHEHWH (aJKaHOB, aJKEHOB, AaJKWHOB,
QIKaTUCHOB, apOMAaTHYECKUX YTJIEBOJOPOIOB, CIHPTOB, ()EHOJOB, AIBICTHIOB, NPEIEITHHBIX
OZHOOCHOBHBIX Kap6OHOBI)IX KHCJIOT, CIJIOXHBIX 3(1)I/IPOB u XHUpPOB, YIJIEBOAOB, AaMHHOB,
aMUHOKHCIIOT);

— YyCTaHaBJIMBAaTb 3aBUCUMOCTb OJOKOHOMHKH CTpaHbl OT 21061:1‘—11/1, TPAHCIIOPTUPOBKHU U
nepepaboTKU YriIeBOJOPOAHOIO ChIPhs (HEPTHU U MPUPOTHOTO ra3a);

— DOKCIIEPUMEHTAILHO TOATBEPXKAATh COCTaB M CBOMCTBA BaKHEUINIHUX TMpEACTaBUTENEH
U3YUEHHBIX KIACCO8 HeOp2anudeckux W OPTaHWYECKHX BEUIECTB C COOJIIOJICHHMEM IpaBHUII
TEXHUKA O€30MacHOCTH Ui Pa0OThI € XHMHUYECKHMH BEIIECTBAMH U JIA0OPATOPHBIM
000opyI0BaHUEM;



— Xapakmepu3zo8amsv CKOPOCMb XUMUYECKOU peakyuu U ee 3A8UCUMOCHb OM PAa3IUYHbIX
Gaxmopos; — xapaxkmepuzo8ams XUMU4ECKoe pagHogecue U e20 cmeujerue 8 3a8UCUMoCmuy om
DA3TUYHBIX PaKmMOpos;

— TMPOU3BOAMUTH PACUYETHI IO XUMHYECKUM (OpMyIaM W ypaBHEHHSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOLIEHUH MEKY YYaCTHUKAMU XMMHUYECKUX PEaKLINN;

— co0mro1aTh MPaBUIIAa 3KOJIOTUYECKON 0€3011acHOCTU BO B3aUMOOTHOIIEHUSAX C OKPY)KaIOIIeH
cpezoi npu oOpallleHuH ¢ XMMUYECKUMU BEIIECTBAMHU, MaTEpHUaIaMHU 1 IIPOLECCAMHU.

BLIHyCKHHK HA 0230BOM YPOBHE IMOJIYYHUT BO3BMOKHOCTb HAYUYHUTbLCH:

— HCIIOJIB30BaTb MCTOABI HAYYHOI'O IIO3HAHHWA IPHU BbIIIOJHCHHU IIPOCKTOB U y‘-I€6HO-
HCCICAOBATCIBCKHUX 3ada4 XHUMHYECKOM TEMATUKU,

— IIPOrHO3HUPOBATL CTPOCHUC H CBOMCTBa HE3HAKOMBIX HeopeaHudeckux N OPraHuYCCKUX
B€IICCTB HA OCHOBC aHAJIOTHH,

— IIPOTHO3UPOBATH TCUYCHHUC XHUMHYCCKHX IIPOLHECCOB B 3aBUCHMOCTH OT YCHOBI/Iﬁ Hux
MMPOTCKAHUA U IpcajiaraTtb CIIOCOOBI YIIpaBJICHUA 3TUMHA IIPOLECCAMMU,

— YyCTaHaBIMBaTh B3aUMOCBS3M XHMUU C MpeIMeTaMH TyMaHHUTAapHOTO IMKJIA (S3BIKOM,
JUTEPaTypOil, MUPOBOI XyI0)KECTBEHHON KYIbTypOil);

--- PaCKpbIBATh POJIb XUMHUUYCCKUX 3HAaHUU B 6y,Hy1HeI>i HpaKTHHeCKOﬁ ACATCIBbHOCTH,

—  pacKpeIBaTh  pOJIb XMUMHUYECKMX 3HaHWA B  (HOPMUPOBAHMM  WHAWBUIYAITBHOU
00pa3oBaTeNbHON TPAeKTOPHH;

— IPOTHO3UPOBATH CIIOCOOHOCTb HEOp2aHu4yecKux W OPraHMYECKUX BEIECTB IPOSBIATH
OKHCITUTENIbHbIE W/MIM BOCCTAHOBUTEJbHBIE CBOMCTBA C Y4Y€TOM CTENEHEeHl OKUCIEeHUs
3JIEMEHTOB, 00pa3yOLUX UX;

— AprymcHTUpPOBAThL €AWMHCTBO MHpa BEHICCTB YCTAHOBJICHHUCM TCHETHYCCKOM CBSI3U MCXKOY
HeopeaHuvecKkumu 1 OpraHn4CCKUMHA BCUICCTBAMU

— BJIaJA€Th XUMHWYCCKUM A3bIKOM JJIA O6OFaHICHI/I${ CJIOBAPHOIO 3armaca v pa3sBUTUA PCUH,

— XapakTepu30BaTh CTAHOBJIEHUE HAyYHOW TEOPUM Ha mpumepe omxpwvimus Ilepuoouueckozo
3aKOHA V1 TEOPUU XUMHYECKOTO CTPOEHHUS OPTaHUYECKHUX BEIECTB;

— KPUTHUYECKH OTHOCUTBHCS K TICEBIIOHAYYHOM XWUMHUYECKOW HH(OpMaIuu, MOoaydyaeMoll u3
pPa3HBIX HCTOYHHUKOB;

— TOHMMATh TIJI0OANbHbIE NPOOJIEMBI, CTOSIIUE Tepel YEeIOBEUYECTBOM (IKOJOTHUECKHE,
HHEpPreTHUUECKUe, ChIPhEBBIE), U MpeyiaraTb NyTH UX PEIIeHHs, B TOM YHUCJIE U C TOMOIIbIO
XUMUH.

BBIHyCKHHK MMOJYYMT BO3MOKHOCTD HAYYUTBCH:

- uitrocmpuposams HA nNpumepax CmaHoe/leHue U 360J11I0YUI0 opeaHuquKoﬁ XUMUU KAK
HAYKU HA pA3JIUYHbBIX UCMOPUYECKUX dmanax ee pa3eumiusl,

- UCNONIL308AMb Memoobl HAY4YHO20 NO3HAHUA npu 6bINOJIHEHUU NPOEKmos U y’~l€6H0'
uccre008amenbCekux 3a0ay no U3Y4eHUro CGOﬁCI’H@, cnocobos nojlydyeHusl u pacno3nasanusl
OpcanHu4decKux eewecms,



—  00vACHAMb NpupoOdy U CROCOObL 0OPA30BAHUS XUMUYECKOU CBA3U. KOBAIEHMHOU
(nonApHOL, HeNnoNApHOLL), UOHHOU, MemAalIui4eckou, B000POOHOU — C Uelblo OnpeoeeHusl
XUMUYECKOU AKMUBHOCTU 8EUeCmE;

—  YCMaHaenueamv 2eHemudecKylo C:A3b MeHcOy KIACCaMu OpP2aHUYecKux eujecms Ois
000CHOBAHUS NPUHYUNUATLHOU 803MONCHOCMU NOJYYEHUS. OPLAHUYECKUX COeOUHEHUL 3A0AHHO20
coCmasa u CmpoeHus;

—  YCMAaHaenueamv 63aumMoceszu mexcoy gakxmamu u meopueti, NPUYUHOU U ClLeOCmEUeM
npu auanuze NpoONeMHbIX CUMYayuli U 0OOCHOBAHUU NPUHUMAEMbIX DeuleHUutl HA OCHO8e
XUMUYECKUX 3HAHULL.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

Tema 1 Ctpoenne atoma u nepuogudeckuii 3axon [{. U. Menpgeseena (3/6 1)

OcHOBHBIE CBEJICHHS O CTPOSCHUU a TO M a. S Ipo: MPOTOHBI U HEUTPOHBI. M30TOMBI. DNEKTPOHBHI.
DnekTpoHHass 0005I04Ka. DHEpreTudeckuid ypoBeHb. OCOOCHHOCTH CTPOSHUS JIIEKTPOHHBIX
000J10Y€K aTOMOB 3JIEMEHTOB 4-r0 W 5-ro TMepuoa0oB nepuomuyeckor cuctemsr JI. U.
MenneneeBa (mepexomHbIXx dneMeHTOB). llonstme 00 opOuramix. S- u_p-opOuTanu.
DNEeKTPOHHBbIE KOH(UTYpAIITN AaTOMOB XUMHUYECKUX JIEMEHTOB.

[Tepuoaunueckuii 3akon J[.M.MenneneeBa B cBere yueHust o crpoeHuu arom a. Otkpsitue /. U.
MeHneneeBbIM MEPUOINIECKOTO 3aKOHA.

[lepuonnueckass cucrema xXumuueckux dnemeHToB J[. M. MeHnmeneeBa — rpadudeckoe
0TOOpaXeHHe MEePHUOJUUYECKOro 3akoHa. DU3UYECKHI CMBICI MOPSAIKOBOTO HOMEpPA AJIEMEHTA,
HOMEpa MEpPUOJAa U HOMEpa rpynibl. BaneHTHbIe 3JIEKTPOHBI. [IpuyunMHBI U3MEHEHUS CBOMCTB
3JIEMEHTOB B IIEPUOIAX U rpyImax (TJIaBHBIX MOATPYyMax).

[TonoxxeHne BoOAOpOAAa B IEPUOJUYECKON CHCTEME. 3HAUEHHE IEPUOJAMYECKOTO 3aKOoHa U
NEePUOANYECKON CUCTEeMBbl XUMHUYeCKUX 3neMmeHToB [|. M. MenzeneeBa A pa3BUTHS HAyKH U
MMOHUMAaHUS XUMUYECKON KapTUHBI MUPA.

Jemoncrpanuu. Paznuynbie Gpopmbl MEpUOIUYECKON CUCTEMBI XUMUYECKUX 3JIeMeHTOB Jl.
N. Menneneesa.

JlabopaTopublii onbIT. 1. KoHcTpyupoBaHue MNepHOIUYECKONW TaONUIBI 3IEMEHTOB C
MCIIOJIb30BaHUEM KapTOYEK.

Tema 2 Ctpoenue BemecTBa (14/26 u)

WNonnas xumuueckas cBs3b. Katmonsl u anmonsl. Knaccuduxkaius vonoB. MoHHbIE Kpuc-
TaJuiM4ecKue pemerky. CBONCTBA BEIIECTB C 3TUM TUIIOM KPUCTANIMYECKHUX PEIIETOK.

KoBanentHass xumuueckasl CBsI3b. ODJEKTpOOTpUIATeNbHOCTh. [lonspHas M HemossipHas
KoBaJeHTHbIE CBsi3M. Jlumonb. [lomsipHOCTH CBSI3M M TMOJSPHOCTH MONEKynbl. OOMEHHBIH U
JIOHOPHO- AaKIENTOPHBIA MEXaHU3Mbl O0pa30BaHUS KOBAJICHTHOM CBSI3M. MOJEKYISIpHBIE U
ATOMHBIE KpUCTAJUIMYECKUE pemeTku. CBOICTBA BEIIECTB C 3TUMU TUIIAMU KPUCTAJUIMUECKUX
pELIETOK.

Mertannudeckass xumudeckasi cBsizb. OCOOEHHOCTH CTPOEHUS aTOMOB METaJUIOB. MeTtamiu-
yecKkash XMMHUYEcKas CBsI3b U MeTajuIndyeckas KpucTaindeckas perierka. CBoilcTBa BEIIECTB ¢
STUM THUIIOM CBSI3H.

Bomopongnas xumuueckasi cBs3b. MeXMOJNCKYJIIpHAas U BHYTPHUMOJIEKYJISpHAs BOJIOPOIHAS
CBsI3b. 3HAUCHHE BOJIOPOIHON CBS3H ISl OPraHU3allii CTPYKTYp OHOTIOTUMEPOB.

[Tonmumepsl. [1nacTMacchl: TEPMOIIIACTHI M PEAKTOIUIACTHI, MX MPEICTABUTEIN U IPUMEHEHHE.
Bonokna: mpupoaHbie (pacTUTENbHBIE W JKUBOTHBIE) W XUMHUYECKHE (MCKYCCTBEHHBIE U
CHHTETUYECKHE), UX MPEICTABUTEIN U TPUMEHEHHE.

['a3000pa3Hoe cocTOsIHME BellecTBAa. 1pU arperatHbIX COCTOSIHHUSL BOJbl. OcoOEHHOCTH
CTpoeHHs ra30B. MomsipHbIil 00beM ra3000pa3HbIX BEIIECTB.

[Ipumepsl Ta3000pa3HBIX TPUPOJIHBIX CMECEH: BO3AYX, MNPUPOAHBIA Tra3. 3arpsi3HEHHe
aTMocdeps! (KUCIOTHBIE 0K, TAPHUKOBBIN 3¢ (dekT) u 6oprda ¢ HUM.

[IpencraBuTenu ra3zoo0pa3HBIX BEIIECTB: BOJIOPOMA, KHCIOPOJ, YIJICKUCIBIH Ta3, aMMHAK,
stuieH. Mx monyuenue, cobrpanue 1 pacrio3HaBaHUe.

Kunkoe cocrosuue BemiectBa. Boma. [loTpeGienue Boasl B OBITY M Ha MPOU3BOJICTBE.
JKecTKkoCTh BOJBI M CITOCOOBI €€ YCTPaHCHHS.

MunepanbHble BOJbI, UX UCIOJIb30BAaHUE B CTOJIOBBIX U JICUEOHBIX LIETSX.

Kunkue KpucTamibl ¥ X IPUMEHEHUE.



TBepmoe cocrosiHue BemiecTBa. AMOp(QHBIE TBEpAble BEIIECTBA B NPHUPOJAE M B KHU3IHU
4eJI0BEKa, MX 3HaUEHHUE U IpUMEHEeHHe. KpHucTaminueckoe CTpOEHHE BELIECTBA.

Hucnepcusie cuctemsl. [lonsTre o aucnepcHbIx cucremax. /lucnepcHas daza u aucnepcu-
oHHas cpena. Knaccudukanus TUCIEpCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOTO COCTOSIHUS
JUCTIEPCHOM cpesibl ¥ TUCTIEPCUOHHOMN (hasbl.

I'pyOoaucriepcHble CUCTEMBI: 3MYJIbCUU, CYCIIEH3UH, a3PO30JIH.

ToHkoAMCIIEPCHBIE CUCTEMBI: TE€IIU U 30J1H.

CocraB BemectBa U cMmecell. BemiecTBa MOJIEKYJISIPHOTO M HEMOJEKYJISPHOTO CTPOEHHSL.
3aKOH NOCTOSIHCTBA COCTaBA BEILIECTB.

[lonsTHe «10is» M €e Pa3HOBUIAHOCTU: MaccoBas (JOJsI JIEMEHTOB B COEAUHEHMHM, J10JIS
KOMIIOHEHTa B CMECH — JIOJIsI IpHUMeced, JoJii pacTBOPEHHOrO BEIIeCTBa B pacTBOpe) U
oObemHas. /{011 BbIXOAA IPOIYKTA peaKLUu OT TEOPETUUECKHU BO3ZMOYKHOIO.

JemoHcTpanuu. Monenb KPUCTAUIMYECKOW pemeTKH xjopuaa Hartpus. OOpasifsl
MUHEpPAJIOB € HOHHOM KPHUCTANIMYECKOM PpELIETKOM: KajubLuTa, ranura. Moxenu
KPUCTAITMYECKHUX PELIETOK «CYXOro JbAa» (WJIu uoja), anmasa, rpadura (wim kBapua). Mozenb
mosekynbl JIHK. O6pasier tiactmace (peHomopopMalibIerHIHbIe, TOINYPETaH, MOJHITUIICH,
MOJIUIIPOIIMJICH, MOJUBUHIIIXJIOPUI) W u3Aenus u3 HuxX. OOpasubl BOJOKOH (LIEpCTh, LIEIK,
aleTaTHOE BOJIOKHO, KalpOH, JaBCaH, HEWJIOH) U u3aenus u3 Hux. OOpa3ibl HEOPraHUYECKUX
MOJIMMEPOB (cepa IMacTHYecKas, KBapll, OKCHJ AaTIOMUHUS, MPHUPOJHBIC aTIOMOCHIIUKATHI).
Monenp MonsipHOTO OObeMma ra3oB. Tpu arperaTHBIX COCTOSHUS Boabl. OOpas3ipl HAKHUIIK B
YaifHUKEe U TpyOax LEHTPaJbHOro OTOMIeHUs. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHEHHUS.
[Tpubopsl Ha xuakux Kpuctamiax. OOpas3ubl pa3IUYHBIX IUCIEPCHBIX CHUCTEM: SMYJIbCHIA,
CyCIIeH3H, a’spo3oneld, reneit u 3omneit. Koarymsmus. Cunepesuc. Dpdext Tunnans.

JlabopaTopHble onbIThl. 2. OrpeaelieHUe TUIAa KPUCTAUIMUECKOW PEIIeTKH BEIIecTBa U
ONMCaHue ero cBOMCTB. 3. O3HAKOMIIEHHE C KOJUIEKLMEW MOJIMMEPOB: IJIaCTMAcC U BOJIOKOH U
u3nenust u3 Hux. 4. McopltaHue BOABI Ha JKECTKOCTb. YCTpPaHEHHE MKECTKOCTH BOABL. 3.
O3HakoMJIEHUE C MUHEPAJIbHBIMU BOJaMU. 6. O3HAKOMJIEHUE C IUCIEPCHBIMU CUCTEMaMHU.

IIpakTnueckas padora — 1. [lonydyenue, cobupanue u pacro3HaBaHUE ra3oB.

Tema 3 Xumnueckue peakuuu (8/16 1)

Peakuuu, wuaymue 0Oe3 HM3MEHEHHMS COCTaBa BELIECTB. AJUIIOTPOINHS U aUIOTPOIHBIE
Buou3MeHeHus. [IpudnHel annoTponuu Ha mpuMepe MoIuHUKaluil KUCIopoza, yriepoja U
docdopa. O30H, ero OHoIOrHYECKast POJIb.

W30oMmepsl 1 n30Mepus.

Peakuuu, uaymue ¢ M3MEHEHHMEM COCTaBa BELECTB. Peakiuu coelMHEHHUs, Pa3lioKEHUs,
3aMelleHuss 1 oOMeHa B HEOpraHWYecKOW M OpraHMuYeckod XuMmuH. Peakumum 5Kk30- U 9H-
norepmuueckue. TemnoBoil 3G(eKT XMMHUECKOH peakluMd U TEPMOXHUMHUYECKUE YPABHEHMS.
Peaknuu ropenus, Kak 4aCTHBIN CiIy4al S3K30TEPMUYECKUX PEAKLIUN.

CkopocTh xuMudeckoi peakiiui. CKOpOCTh XMMHUECKON peakiuu. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON pEaKUuu OT INPUPOABl PEArupyOIIUX BEIIECTB, KOHLEHTPALMH, TEMIEPATYPHI,
IUIONIA/I TTOBEPXHOCTH CONPHUKOCHOBEHUS M KaTalu3aropa. Peakium romMo- M reTeporeHHbIe.
[Tonsatne o karanmuze W Karanuzaropax. DepMEeHTbl Kak OHOJIOTMYECKHE KaTalu3aTophl,
0COOEHHOCTH MX (YHKIIMOHUPOBAHMUSL.

OO6patuMocTh XUMHUYECKUX peakuuil. HeoOpaTumble 1 oOpaTUMble XMMHYECKHE pPEaKLUu.
CocTosiHMEe XMMHMUYECKOTO paBHOBECHS JUIsl 0OpaTUMBIX XMMHUYecKuX peakiuil. CrocoObl cMe-
IIEHUS XUMHUYECKOTO0 pPaBHOBECHs Ha NpUMepe cHUHTe3a aMmMuaka. [loHsTne 00 OCHOBHBIX
HayYHBIX IPUHIUIIAX [IPOU3BOJICTBA HA MPUMEPE CUHTE3a aMMHUaKa UM CEPHON KHUCIOTHI.

Posnb BosbI B XMMUYECKOH peakiiui. VIcTHHHBIE pacTBOPBL. PacTBOPUMOCTD U KiTacCHU(pUKAIHS
BEIIECTB 10 3TOMY IIPU3HAKY: paCTBOPUMBIE, MaJOPACTBOPUMBIE U HEPACTBOPHUMBIE BEILIECTBA.

DNEKTPOIUTHI U HERJIEKTPOIUTHI. DIEKTPOIIUTUYECKAs Aucconuanus. Kucinorel, oCHOBaHUA U
COJIM C TOUKH 3PEHUS TEOPUH IIIEKTPOTUTHUECKON TUCCOIHAIIIH.

XHWMHUYECKHE CBOMCTBA BOJBIL: B3aUMOJEHCTBUE C METAJUIAMH, OCHOBHBIMH M KHCJIOTHBIMU
OKCHJAMHM, pa3jokeHue U 00pa3oBaHUE KpUCTAIIOTHApaToB. Peakuuu ruapatanuu B
OPraHU4eCKON XUMHH.

I'maponu3 opraHWYecKWX © HEOpPraHWYeCKuX coeauHeHud. HeoOpaTumeblii rumposus.
OOpaTUMBIif THIPOIN3 COTIEH.



l'unponu3 opraHuyecKux COECIUHEHHH W €ro MNpaKTHYeCKoe 3Hau€HUe [UIsl MOJyuyeHUs
TUAPOIIM3HOTO CHNUpPTa W MbUIa. buonormdeckas pojb THAPOJIM3A B IUIACTHYECKOM H
SHEPreTU4ecKoM OOMEHE BEIIECTB U YHEPTHH B KIIETKE.

OKHCIIUTENBHO - BOCCTAaHOBUTEIHBIE peakiuu. Crenenb okucieHus. OnpenesieHne CTeneHu
OoKucieHus 1o d¢opmyne coeauHeHus. I[loHsTHe 00 OKHUCIUTENIBHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKUCIIEHHE U BOCCTAHOBIICHUE, OKUCIUTENIb U BOCCTAHOBUTEIIb.

DneKTpoan3. DIEKTPOJIM3 KaK OKUCIUTEbHO-BOCCTAHOBHUTEIBHBIM MpoOIEcC. DIEKTPOIU3
paciuiaBoB M pacTBOpPOB Ha mpuMmepe xJjopuaa Hatpus. [IpakTudeckoe MpUMEHEHHE
ANEKTPOIN3a. DIEKTPOIUTHUECKOE MOTyYCHHE aTIOMUHUS.

Jemouncrpanun. IlpeBpamenue kpacHoro docdopa B 6enbrii. O30HaTop. Moaenu MoleKy
H-OyTaHa u u300yTaHa. 3aBUCUMOCTb CKOPOCTH PEAaKIUU OT MPHUPOJbI BELIECTB Ha IpUMEpE
B3aUMOJICHCTBUSL PACTBOPOB PA3IUYHBIX KHUCIIOT OJIMHAKOBOM KOHIEHTPALIMU C OJUHAKOBBIMU
rpaHyllaMd IMHKa ¥ B3aMMOJIEUCTBUSA OJMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHus,
IMHKa, JKejie3a) C COJITHOW KuclIoToW. B3aumoneiicTBUE pacTBOPOB CEPHOM KUCIOTHI C
pacTBopamMH THOCYyJIb(haTa HATpUs pa3IMYHOM KOHILIEHTpalMM U Temieparypbl. Mojenb
KHUIISIIEro cjosi. PasnokeHue mepokcuja BOJOpPOAAa C MOMOINbIO KaTaimu3aTopa (OKcHa
mapranna (IV)) m karamasel cblporo msca W chiporo kaptodens. Ilpumepsl HeoOpaTUMBIX
peakuuii, UAYIHX ¢ 00pa3oBaHUEM OCaJIKa, ra3a Wiu BOJAbI. B3anMoaeiicTBHE TUTUS U HATPHSI C
Bojoi. [Tonyuyenue okcuaa docdopa (V) u pacTBOpeHHE €ro B BOJIE; UCIBITAHUE MMOJIYYEHHOTO
pactBopa jakMmycoMm. OOpa3iibl KpUCTAJUIOTUAPATOB. VcbITaHWE PAacTBOPOB SJEKTPOJIUTOB U
HEDJIEKTPOJIUTOB Ha TPEAMET JAUCCOLIMAIMU. 3aBUCHUMOCTh CTEMEHU AJIEKTPOJIUTUYECKOU
JUCCOIMAIIMY YKCYCHOM KHCJIOTBI OT pa3z0aBiieHUs pacTBopa. ['maponu3 xapOuja KaybIHs.
['unponu3 kapOOHATOB ILIEIOYHBIX METAIJIOB U HUTpaToB muHKAa Wi cBuHUA (II). [Tomyuenue
Mbuta. [Ipocreiiiine OKUCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIMU: B3aUMOJCHCTBUE IIMHKA C
COJITHOM KHCIOTOM M jkene3a ¢ pactBopoMm cynbhara menu (II). Mogens snexktponusepa.
Mogenb 37eKTPOIM3HON BaHHBI JIJIS1 TOJTYYCHUS ATFOMUHUSA.

JlabopaTopuble onbIThbl. 7. Peakuus 3aMernieHuss MeOu >KEIe30M B PACTBOPE MEIHOTO
kymopoca. 8. Peakmnuu, uaymme ¢ oOpa3oBaHMeM ocaika, Traza u Bojabl. 9. Ilomydenwue
KHCTIOpOJia pa3jioKEHUEM TepOK- CHJa BOAOpoAa C TOMOIIbio okcuaa wmapranma (IV) u
Karanasbl ceiporo kaprodens. 10. [lomyuenne Bogopoaa B3auMOIEHCTBHEM KUCIIOTHI C IIMHKOM.
11. Pa3znuunble ciaydan TUAPOIIN3A COJICH.

Tema 4 BemecTBa u ux cBoiicra (9/18 u)

Mertannsl. B3anmopeiicTBue MeTamuioB ¢ HeMeTalllaMu (XJIOpOM, CEpOd U KHCIOPOAOM).
B3anmoneiicTBre MIENTOYHBIX M MIETOYHO3EMETbHBIX META/UIOB C BOJIOH. DJIEKTPOXUMUYECKUMA
pSA HampshDKeHW MeTayuioB. B3anMopeiicTBre MeTayulioB € PAacTBOpPaMH KHCJIOT M COJEH.
AmomuHoTepMusi. B3anMoieiicTBre HaTpUs C ITAHOJIOM B (PEHOJIOM.

Kopposust metannos. [loHATHE 0 XMMUYECKON U AIEKTPOXUMUYECKON KOPPO3UH METAJUIOB.
CrniocoOBl 3aIlUThl METAJIIOB OT KOPPO3HUH.

Hemetannel. CpaBHUTENbHas XapaKTepUCTHKA TaJOreHOB Kak Hauboyiee THUIHYHBIX
npeacTaBuTenel HemeTaioB. OKUCITUTEIbHBIE CBOWCTBA HEMETAIIOB (B3aMMOJICUCTBHE C
MEeTaJulaMH U BOJIOPOJOM). BoccTaHOBUTENbHBIE CBOMCTBA HEMETALIOB (B3aMMOJIECHCTBUE C
0oJiee IEKTPOOTPHUIIATEIbHBIMUA HEMETAJIJIAMHU U CIIOKHBIMH BEIIECTBAMHU-OKUCITUTEISIMH ).

Kucnotsl Heopranudeckue u opranndeckue. Kiaccupukanus kucnor. XMMUYECKUE CBOMCTBA
KHCJIOT: B3aWMOJICHCTBHE C MeETaUIaMH, OKCHUJAMU METAJUIOB, THUAPOKCHUIAMH METAaJJIOB,
comsiMu, cnupramu  (peakius  dTepudukammm).  OcoOble  CBOIiCTBa  a30THOH U
KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.

OcHoBaHMsSI ~ HEOpraHWyeckue ©  opranuueckue. OCHOBaHHS, WX KIACCUPUKAIIUA.
XUMHUYECKUE CBOMCTBA OCHOBAHWI: B3aMMOJICMICTBUE C KUCIOTaMHU, KUCJIOTHBIMH OKCHUIAMU U
cosisimu. Pa3nokeHre HepacTBOPUMBIX OCHOBaHUH.

Comu. Knaccudukanus coneit: cpeHue, KUCIble 1 OCHOBHBIE. XUMHUYECKHE CBOMCTBA COJICH:
B3aMIMOJICHCTBHE C KHCIOTaMH, IIeI0YaMu, MeTaulaMi U cosisiMu. [IpencraButenu conelt u ux
3HaueHHWe. XJIOpUA HaTpus, KapOoHaT Kamblms, ¢ochaT Kanblusd (CpeaHHE COJIN);
THJIPOKapOOHATHI HATPHUS M aMMOHHUS (KUCIIBIe COJn); THApoKcokapOoHaT meau (II) — mamaxut
(OCHOBHas COJIBb).

KauecTBeHHBIC peakiuu Ha XJIOpUI-, Cyibdar-, U KapOOHAT-aHHOHBI, KATHOH aMMOHWSI,
katuonsl xene3a (1) u (II1).



['eneTndeckass cBsi3b MEXAY KilacCaMHM HEOPIaHMYECKUX U OPraHWYECKUX COEIMHEHHM.
IlonsiTHE O TEHETHYECKOW CBA3M M TEHETHYECKUX psAax. ['eHeTmdeckui psa MeTaia.
['enetnueckuit psa Hemetaia. OCOOEHHOCTH TEHETHYECKOTO Psiia B OPTaHMYECKOM XUMHUH.

HdemoucTpanuu. Komiekius o0pa3inoB MetaiioB. B3auMoseiicTBie HATPUsL U CYPbMBI C
XJOpoM, Xkene3a c cepoil. ['opeHume marHus U anOMuUHUS B Kuciopone. B3ammoneictBue
LICJIOYHO3EMENIBHBIX METAJUIOB € BOJOM. B3amMopnencrBue HaTpus C 3TAHOJIOM, LMHKA C
YKCYCHOM KHCJIOTOM. AJlFOMUHOTEpMHUS. B3aumoneiicTBre Meau ¢ KOHIIEHTPUPOBAHHOM a30THOM
KHUCIOTON. Pe3ynpTaThl KOpPpO3MM METAJJIOB B 3aBUCHUMOCTH OT YCJIOBHM €€ INpPOTEKAHMUS.
Konnexkuust oOpa3noB HeMeTayioB. B3anmozeiicTBue XJIOpPHOH BOJBI C pacTBOPOM Opommja
(vogunma)  kamusa.  Kommekuuss  npupogHBIX — OpraHMYEcKMX — KHMCIOT.  Pa3baBineHue
KOHIIEHTPUPOBAHHOM CEPHOM KHUCJIOTHL. B3auMojelicTBUE KOHILIEHTPUPOBAHHOM CEPHOI
KHCJIOTBI C caxapoM, LIEJUII0N030i U Meapto. OOpas3isl NPUPOIHBIX MHUHEPAJIOB, COICPIKALIIX
XJIOpHU HATpHs, KapOoHaT Kajibius, Gocdar kampius u ruaporcokapoonar meau (11). O6pasisr
NUIIEBBIX MPOAYKTOB, COACPIKALIMX THAPOKAPOOHATHI HATPHUS U aMMOHUS, UX CIIOCOOHOCTH K
Pa3I0KEHUIO ITPU HarpeBaHuu. ['amenue conpl ykcycoM. KauecTBeHHbIE peakiiy Ha KaTUOHBI U
AQHUOHBI.

JIaGopaTopubie omnbIThl. 12. VcmbiTaHne pacTBOPOB KHCIIOT, OCHOBAHUM W COJIEi
uHaukaropamu. 13. BzaumopnelcTBHe COJSSHOM KHUCIOTBI M PacTBOpAa YKCYCHOW KHCIOTHI €
Metayiiamu. 14. B3aumopneilcTBHE COJSIHOM KHUCIOTBI U pacTBOpa YKCYCHOM KHUCIIOTBHI C
OoCHOBaHUsMHU. 15. B3aumopeiicTBuE COJIIHONM KHCIOTBI U PAacTBOPAa YKCYCHOM KHCIOTBI C
coimsiMu. 16. Ilomyuenue u cBoiicTBa HEPACTBOPUMBIX OCHOBaHUU. 17. I'maponus xynopunios u
aleTaToB INEJOYHBIX MeTauioB. 18. O3HakOMJIEHHE C KOJUICKIIUSIMHU: a) METallIoB; O)
HEMETAJJIOB; B) KUCIIOT; T) OCHOBAHMM; J1) MHHEPAJIOB M OMOJIOTUYECKUX MAaTEpPHAJIOB, CONEp-
JKaIIUX HEKOTOPBIE COJIH.

IIpakTuyeckas pab6ora — 2. PemieHue SKCHEPUMEHTATBHBIX
UACHTU(PUKAIIMIO OPTAaHUYECKUX U HEOPIraHUUECKUX COSAUHEHUH.

XuMHsI 1 COBPeMeHHOe 0011eCTBO

[IponsBoacTBO ammuaka W MeTaHona. [loHATHE O XMMHYECKONM TEXHOJOTHH. XHUMHYECKHE
peaxiuu B MPOU3BOJICTBE aMMHUaka U MeTaHona. OOmas kinaccupuKalruoHHas XapaKTepUCTUKA
peakuuii CUHTe3a B IMPOU3BOJCTBE ATHX MPOAYKTOB. HaydHble MPUHIMIBI, JIEKAIIUNE B OCHOBE
MPOU3BOJCTBA aMMHUaKa U MeTaHoja. CpaBHEHHUE 3TUX MPOU3BOJICTB.

XuMmudeckass TPaMOTHOCTh KaK KOMIIOHEHT OOIIei KyJbTyphl UeloBeka. MapKupoBka
VIIAaKOBOYHBIX MAaTEpPHAJIOB, JJEKTPOHUKU U OBITOBOM TEXHHKH, HKOJOTHMYHOTO TOBapa,
MPOJYKTOB MUTAHUS, STUKETOK IO YXOAY 3a OJ€XKI0M.

HemoHcTpauuu. Mojenb NpOMBIIIEHHON YCTaHOBKHM IOJIYYEHHsI CEpHOM KUCIOTBHL. Monenb
KOJIOHHBI CHHTE3a amMMHaka. BuneopparMeHTsl 1 cinaiiibl 0 CTENEHH 3KOJIOTMYECKON YMCTOTHI
TOBapa.

JlabopaTopHble omnbIThl. l3ydueHne MapkUpOBOK pa3iMYHbIX BHUJOB IPOMBIIUIEHHBIX U
MIPOJIOBOJIbCTBEHHBIX TOBAPOB.

3aga4 Ha

Tematuueckoe MiIaHUPOBAHUE IO XUMHH
11 xmace (68 4.)

Ne HasBanne TeMbl KonunuectBo KomnuecTso KomnuectBo
n/n 4acoB I10 9acoB 110 KOHTPOJIbHBIX
IporpaMMe | MJIaHUPOBAHUIO pabor
1 « CTpoeHune aToMa U EpUOIUUYECKUI 6 6 1
3akoH JI. . MenneneeBa»

2 «CTpO€eHHE BElIeCTBay 26 26 1

3 «XHMMHUYECKNE PEAKIIUI 16 16 1

4 «BemecTBa u ux cBoicTBa» 18 18 1

S) «XUMUS U COBPEMEHHOE 00IIECTBOY 2 2




KaneHnnapHo-TeMaTnieckoe MIaHupOBaHUE YIeOHOTO MaTeprana

Ne m\im Tema ypoka JlaTa AprymeHTanu
Ilna s1 I3MEHEeHU
" dDakrt
T. « CTpoenne atoma» 6 yacoB
1.(1) |OcHoBHBIE CBEICHUS O CTPOSHUU aTOMa
2.(2) |OCOoOEHHOCTH AIIEKTPOHHOTO CTPOCHHS ATOMOB MAJIbIX U
0OJIBIIINX TIEPUOJIOB
3.(3) |[lepuoamueckuii 3aKOH ¥ CTPOCHHE aTOMa
4.(4) |llonoxenue Bomopoga B I[ICXDOM. 3HaucHwme
NIEPUOJIMIECKOTO 3aKOHA
5.(5) | [loBTopenue u 0000IICHHE MaTEpUaIa 0 TEME
6.(6) | Koutpoabuass padora Nel mo Teme «CrpoeHue
aroma u nepuoanyeckunii 3akon [[.M.MengeneeBa»
T «CTpoenue BemecTBa» 26 4acoB
7.(1) |WonHas xuMudeckas CBA3b
8.(2) | MoHHBIC KPUCTAIUTMYECKHUE PEIICTKH
9.(3) |KoBajentHas  xumuyeckas CBsi3b.  KoBajeHTHas
HETOJISIPHASI CBSI3b.
10.(4) |KoBasieHTHas OJISIPHAS CBSI3b
11.(5) |[doHOpHO-aKIENTOPHAsI KOBAJICHTHAS CBSI3b
12.(6) |ATOMHBIE U MOJICKYJISIPHBIC KPHCTAIUTMIECKUE PEIICTKA
13.(7) |Merananueckas CBs3b
14.(8) |CmaBer
15.(9) |BomopoaHas xumu4eckasi CBS3b
16.(10) | [omumepsl. OcHoBHBIE MOHATHS XUMud BMC
17.(11) | IMomumepsl — TEPMOILIACTUYHBIC U TEPMOPEAKTUBHBIC
18.(12) |BomokHna
19.(13) |Heopranuyeckue moJuMepsbl
20.(14) | T'a3000pa3HoOe COCTOSIHUE BEIIECTBA
21.(15) | 3akon ABoraapo. MossipHbIii 00bEM r'a30B
22.(16) | Bo3oyx, mpHpOAHBIA Ta3 M Jpyrue ra3o00pasHbIe
BEIIIECTBA
23.(17) | XKunaxoe coctosaue. Boma. Kectkocts Bojbl. [TousTHe
0 KHJIKUX KPUCTAJIIAX
24.(18) |TBepmoe cOCTOSTHUE BEIIECTBA.
25.(19) |IucnepcHbie CUCTEMBI
26.(20) |CocraB BemiecTBa, CMECH
27.(21) |PemieHune pacyeTHBIX 3a/a4 HA MPUMEHEHUE TOHSITHS
OIS
28.(22) |Pemrenue pacyeTHBIX 3a1a4 Ha TMPUMEHEHHE TMOHSATHS
OIS
29.(23) | [loBTOpenne u 000OIICHWE MaTepHaga IO TeMe
«CTpoeHHE B COCTOSTHHE BEUIECTBA BEIISCTBA
30.(24) | KonTpoabnas padora Ne2 no teme «CTpoeHue u
COCTOSIHHME BeleCTBA»
31.(25) | XuMuyeckasi rpaMOTHOCTh KaK KOMITOHEHT 00IIei
KYJBTYPHI YeIOBEKa
32.(26) | IlpakTuyeckas padora Nel «Ilomydenue, cooupanue u

pacriosHaBaHHUEC T'a30B»




T «Xumnueckne peakuun» 16 yacon

33.(1) | Knaccubukanum XUMAYECKUX PEaKIUii

34.(2) | Knaccubukanun XUMHYECKUX PEAKIIUi

35.(3) | CkopocTh XUMHYECKOH PEeaKIUH

36.(4) |OOpaTUMOCTh XMMHYECKMX peakiuii. XHMHYECKOE
paBHOBecHE. Y CIIOBHSI CMEIIICHUS] PABHOBECHUS

37.(5) | OcHOBHBIE Hay4HBIC MPHUHIMIILI MPOU3BOACTBA Ha
npuMepe MPOU3BOCTBA CEPHON KUCIIOTHI.

38.(6) | OcHOBHbIC Hay4HbIC NPUHIMIBI TPOU3BOJICTBA Ha
IpUMepe IPOU3BOJICTBA aMMHAKA.

39.(7) |Posb BOMIBI B XUMUYECKHX PEAKIUSIX
PactBophl. PacTBOpUMOCTS.

40.(8) | PactBopbl 3JIEKTPOJIUTOB. DJIeKTpOoIUTHYCCKAS
JIVICCOTIMAIIUS

41.(9) | Xumuueckue CBOMCTBA BOJBI. BonopoiHsrii
nokasaresb pH pacTBopoB.

42.(10) |T'uaponu3 HEOPraHMYECKUX COCAMHEHUH.

43.(11) | I'maponu3 B OpraHMYECKOM XMMUU

44.(12) | OkucnurenbHO-BocCTaHOBUTENbHBIC peakiiun. (OBP)

45.(13) | Ypok-ympaxxHeHHe B COCTaBlIeHUH ypaBHeHHit OBP

46.(14) |Dnexrponus. [IpakTryeckoe MPUMEHEHHE JJIEKTPOIIH3a.
DJIEKTPOIUTHYECKOE TIOTYICHUE ATFOMUHHMSI

47.(15) | [loBTOpenne wu 0O0OOLICHME MaTepHaia IO TeMe
«XHUMUYECKUE PEAKITUN

48.(16) | KonrposnbHasi padora Ne 3 mo teme «XuMHYECKHE

peakunm»

T «BemecTBa u ux cBoiicrBa» 18 yacoB + 2 yaca «XuMusi 1 COBpeMeHHOE 00111eCTBO)»

49.(1) |Meramis

50.(2) | Koppo3usi MeTaioB U criocoObl 3aIllUThl METAJUIOB OT
KOPPO3HHU.

51.(3) | Hemeramint CpaBHUTEBHAS XapaKTePUCTHKA
raJoreHoB.

52.(4) | Kucnorts Knaccudukamuss ~ KHCIOT. Oomrme
XMUMHYECKUE CBOHWCTBA KUCIIOT

53.(5) | CsoiicTBa KOHIICHTPHUPOBAHHOW a30THOH M COPHOI
KHUCIIOT.

54.(6) | OcHoBaHHMsS ~ HEOpPraHWYECKHE W  OpraHUYECKHE.
Knaccudukanus u cBoiicTBa OCHOBaHU I

55.(7) |AmdoTepHbIe OKCHIIBI U THIPOKCHIBI.

56.(8) |AmdoTepHBIE OpraHUYECKUe COSANHEHNUS

57.(9) |[Comu

58.(10) |KomruieKkcHbIE COTH

59.(11) | I'enernueckas CBA3b MEXKIY KJIacCaMU
HEOPraHWYECKUX COCIMHEHUN

60.(12) | I'eneTnueckas CBSI3b MEXKAY KIIaCCaMH OpPTaHUYECKHX
COeTMHEHNN

61.(13) | «Pemenue AKCIIEPUMEHTAIIbHBIX 3a1a4 Ha
UICHTU()UKAIIMIO OPraHMYECKUX M HEOPraHWYeCKUX
BemecTBy. [IpakTuueckas pabota Ne2

62.(14) | IToBTOpeHue 1 00600IICHIE MaTepHaa Mo TEME

63.(15) | KonTposbHas pagora Ned no teme «BemecrBa n ux
CBOHCTBa»

64.(16) | Pemenne pacueTHbBIX 3a1a4




65.(17) | UroroBas mpomexxyrouHas arrectanus. TecToBast
paborta

66.(18) | Xumust u oxpaHa OKpYKaroIei Cpebl.

67.(19) | XuMus B OBCEIHEBHOM KU3HU

68.(20) | MapkupoBKa yIIaKOBOUHBIX MaTePHAIIOB, 3JICKTPOHUKH
U OBITOBOM  TEXHHKH, OSKOJOTHYHOIO  TOBapa,
IPOJYKTOB MUTAHUS, STUKETOK 10 YXOJIy 32 OJICHK/IOM.
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