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1. HosicHUTEILHAA 3AIIUCKA

PabGouas nporpamMma 1o XuMuu pa3pa60TaHa B COOTBCTCTBHMH:

[TpumepHOii mporpamMmbl CpeiHero (TI0JIHOTO) 00IIero 00pa3oBaHus 1O XUMUH (0a30BbIi YPOBEHB)

denepanbHOrO KOMIIOHEHTA TOCYAapCTBEHHOTO CTaHapTa CpeaHero (I0JIHOTo) o01ero 00pa3oBaHus
o xumuu - M.: JIpoda, 2004.

IIporpamma paccuurana:

10 xiace — 34 yaca (1 4. B Hezero0.);

11 xiace - 34 gaca (1 4. B Hezemto.).

WN3ydyeHne Xxumuum B CTapuied IMIKoje Ha 0a30BOM YpOBHE HAIlpaBJI€HO Ha JOCTUKEHHE
CHEAYIOUIUX LETEeH:
* 0CBOCHME 3HAHUM O XMMHUYECKOM COCTABIIAIOIIECH €CTECTBEHHOHAYYHOW KapTHHBI MUPA, BAKHEHUIINX
XMUMHYECKUX MOHATHUAX, 3aKOHAX U TEOPUSIX;
* OBJaJleHHe YMEHMSIMM T[IPUMEHSATH I[IOJIyY€HHBbIE 3HAHUS Ui OOBSCHEHHUS Pa3HOOOpa3HBIX
XMUMHUYECKUX SIBIEHUH U CBOICTB BEUIECTB, OLEHKH pOJIM XHUMHH B pPa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U NOJIy4€HUN HOBBIX MATEPHAJIOB;
* pa3sBUTHe II03HABATEIIbHBIX MHTEPECOB M MHTEIUIEKTYaJbHBIX CHOCOOHOCTEM B Tmpoliecce
CaMOCTOSTEJIBHOTO MPUOOPETEHHUs XUMHUECKUX 3HAHWM C MCIOJIb30BAaHMEM Pa3IMUHBIX MCTOYHUKOB
nHGOpMAaILHHY, B TOM YHCIIE KOMIBIOTEPHBIX;
* BOCIIMTAHHE YOCKJCHHOCTH B IO3UTUBHOW pOJIM XUMHUHM B >KM3HM COBPEMEHHOro OOIIecTBa,
HE00X0AMMOCTH XUMHUYECKU I'PAMOTHOT'O OTHOLIEHHUS K CBOEMY 3/J0POBbBIO U OKpYXaroIlel cpejie;
* IPMMEHeHHe MOJIYYeHHbIX 3HAHMI M YMeHMH 1711 6€3011aCHOTO MCIIOJIb30BaHUs
BEIIECTB M MaTepHaJoB B OBITY, CEIbCKOM XO35IMCTBE M HA IPOMU3BOJCTBE, PEIIEHUS MPAKTUYECKUX
3a/a4 B [TOBCEAHEBHOM JKU3HHU, NIPEAYNPEXKACHUS SABICHUM, HAHOCAIIUX BPEX 30POBbIO YEJIOBEKA U
OKpPY’KaIOILIEH Cpelie.
Obyuenue 6eoémcs no YMK:
1. I'abpuensn O. C, SAumykoBa A. B. Xumus. 10 k1. ba3oselif ypoBenb: Metoauueckoe nocodue. —
M.: [Ipoda 2010.
2. O. C. T'abpuensna «Xumus. 10 knacc. Yue6uuk ba3osblii ypoenb». — M.: [Ipoda 2010.

5. TI'abpuensa O. C, OctpoymoB W. I'. HactonbHas kuura yuurens. Xumus. 10 k1. — M.: poda,
2004.

7.I'abpuensn O. C., OctpoymoB U. I'. Opranudeckas XuMus B TecTax, 3ajadax, ynpaxneHusx. 10 k.
— M.: [Ipoda, 2003—2005.



2. O0masi XapaKkTepucTHKA Y4eOHOro Kypca

XecTkuii TMMUT BpEMEHH, OTBEICHHBIN Ha N3y4Ye€HUE XUMUU Ha 0a30BOM YpPOBHE, U
COOTBETCTBUE 00Pa30BaTEILHOMY CTAaHAAPTY OINPENESIIUIIN TILATEIbHBINA 0TOOP CoAepkKaHUS Kypca
XUMUH,

KOTOPBIN ITO3BOJIUT:

* COXPaHUTH JIOCTATOYHO IETIOCTHBIN M CUCTEMHBIN KypC XHMHH, KOTOPBIHA (OpMHUpOBAICS Ha
MPOTSKEHUU JECATKOB JIET, KAK B COBETCKOM, TaK U B POCCUMUCKOM IIKOJIE;

* OCBOOOJUTH KypC OT M3JIUIIHE TEOPETU3NPOBAHHOTO M CIOKHOTO MaTepuana, Jjsi OTpaboTKU
KOTOPOTO TpeOyeTcsl HEeMaJlo BPEMEHU;

* MAKCUMAaJIbHO COKPATUTh Ty ONUCATENbHYIO YacTh B COJIEPKAaHUU y4eOHOM IHCHUIUINHBI,
KOTOpasi HOCUT Cyry0o YacTHBIN XapakTep U yMECTHa, CKopee, sl MPOQMIbHBIX IKOJI U KIacCOB;

* BKJIFOUUTH B KypC MaTepHall, CB3aHHBIN ¢ MOBCEIHEBHOM )KU3HBIO Y€JIOBEKa, ¢ Oyaymien
podeccroHaIbHOM 1€ TENbHOCThIO BBIITYCKHUKA, KOTOPas HE UMEET SIPKO BBIPAKEHHOM CBSI3U C
XUMHUEH.

MeTo10510ruyecKoil OCHOBOM NOCTPOEHUS yIEOHOTO COJIEPKAaHUS XUMUH ISl CPEIHEN IIKOJIbI
0a30BOr0 YpOBHS SIBUJIACH UOEA UHMEZPUPOBAHHO20 KYPCA, HO He eCMeCmE803HAHUA, A XUMUU.

CrtpykTypa npejiaraeéMoro Kypca pemaet IBe mpo0ieMbl HHTETpallii B 00yYCHUH XUMHUH.

[lepBas — 310 6HYyMpUNnpeomemnasn unmezpayus y4eOHON AUCUUIUIMHBI «XUMUsD». es Takoit
MHTETrpaluy IUKTYET CIAeAYIONIYI0 0YepeAHOCTh U3YUEHUS Pa3/IeliOB XUMHUU: BHaYaJIe U3ydaeTcs
OpraHuyeckas XUMHsl, a 3aTeM — XUMHUs o01ast. Takoe CTpyKTyprpoBaHUe 00yCIOBICHO TEM, YTO
0000111eHIE coZiepKaHUs MpeAMETa MO3BOJIIET Ha 3aBEpIIaoIIeM dTarne chopMUpoBaTh y
BBIITYCKHUKOB CPEIHEN IIKOJIbI IPEACTABICHUE O XMMHUH KaK O LEJOCTHOW HayKe, I0Ka3aTh €IMHCTBO
€€ NOHATUH, 3aKOHOB U TEOPU, YHUBEPCAIIBHOCTh U PUMEHUMOCTh UX KakK JUIsl HEOPraHUYECKOM, TaKk
U JUIsl OPraHN4eCKOM XUMHUH.

Bropas — 310 meorcnpedomemnasn unmezpayus, No3BoIIsIoNIas Ha 6a3e XUMUN 00bETUHUTH
3HaHUS 10 PU3KKe, OUOIOTHH, Teorpaduu, SKOJIOTUU B €AMHOE TIOHUMAHUE MPUPOIBL, T. €.
chopMHUPOBATh LIETOCTHYIO €CTECTBEHHOHAYUHYIO KapTHHY OKPY)KAIOIIEro MUpa. DTO MO3BOJIUT
CTapUIEKIaCCHUKAM OCO3HATh TO, YTO 0€3 3HAHUU MO XUMHUU BOCIPUITHE OKPYKAIOIIEro Mupa Oyaet
HEMOJIHBIM U yIIEpOHBIM, a JIIO/IM, HE MOJIY4YHUBIINE TAKUX 3HAHUI, MOTYT CTaTh HEOCO3HAHHO
OTACHBIMHU ISl 3TOTO MHUPA, TaK KaK XMMHUYECKH HErpaMOTHOE OOpallleHHE ¢ BEIeCTBaMH,
MaTepuagaMi | MpoleccaMu TPo3UT HeMalbiMu Oenamu. KpoMe 3THX ABYX BEyLIUX
MHTETPUPYIOLIUX UJIEH, KYPC PEATU3YET U €IIE OJHY — UHMESPaAYUI0 XUMUYECKUX 3HAHUU C
SYMAHUMAPHBIMU OUCYUNTUHAMU: UICTOPUEH, JIUTEPATypO, MUPOBOM XYyJ0KECTBEHHOHN KYJIbTYPOM.
3T0, B CBOIO OYEpE/ib, IO3BOJISIET CPEACTBAMH YUeOHOTO MpeMeTa M0Ka3aTh pOJib XUMUU U B
coIMabHOM cdepe

YeJI0BEYECKOU eSATENbHOCTH, T. €. IOJHOCTHIO COOTBETCTBOBATH HJIeIM 00pa30BaTEIbHOTO
CTaHJapTa.

OcobenHocTH coep:kaHus 00y4eHUs] XUMHUH B cpeiHel (IIOJTHOM) MKOoJIe 00YCIOBIECHBI
crenu(pUKOoi XUMUU KaK HayKH U MOCTABJICHHBIMH LieJIsIMU. OCHOBHBIMU MPoOIeMaMi XUMUU
SIBJISIFOTCS U3yYEHUE COCTaBa U CTPOEHHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHHUS], TOTYyIEHUE
BEILIECTB C 33JaHHBIMU CBOWCTBaMHU, UCCIIEJOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX PEAKIUi U myTeil
yIpaBJICHU UMH B LIEJISX MOyYEHUs BEIIECTB, MaTepHalioB, sHepruu. [lostomy B paboueit
MporpaMMe Mo XMUMHH HAIJIU OTPAKEHUE OCHOBHBIE CO/IEPKATENbHBIEC TMHUU:

* «BerecTBo» — 3HaHUS O COCTABE U CTPOSHHUH BEILIECTB, MX BAKHEHITUX (PU3MUECKUX U
XUMHUYECKUX CBOMCTBAX, OMOJIOTUYECKOM JICHCTBUU.

» «XUMHUYecKas peaKius» — 3HaAHUS 00 YCIOBHSIX, B KOTOPBIX MPOSIBISIFOTCS] XUMHYECKHE
CBOMCTBA BEIECTB, CLIOCO0AX yIpPaBICHUS XMMUYECKUMHU MIPOIIECCaMH.

* «[IpumeHeHre BelecTB — 3HAHUS U OTBIT MPAKTUUECKOU JIEATETbHOCTH C BEIIECTBAMH,
KOTOpBIE HanboJee 4acTo ynoTpeOIsitoTcs B OBCEAHEBHOM KU3HU, IIMPOKO UCTIOIb3YIOTCS B
IIPOMBIIIJIEHHOCTH, CEJILCKOM XO31CTBE, HA TPAHCIIOPTE.
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* «SI3BIK XMUMHUU» — CUCTEMA BAKHEHUIIUX IIOHATUA XUMUH U TEPMUHOB, B KOTOPBIX OHU
ONMCBHIBAIOTCS, HOMEHKJIaTypa HEOPraHUYEeCKUX BEUIECTB, T. €. UX Ha3BaHUSA (B TOM YUCIE U
TPUBHAJIbHBIC), XUMHUECKHE (POPMYIIBI M ypaBHEHUS, a TAKKe MPaBUiIa MepeBoaa HHPOpMaIUH ¢
€CTECTBEHHOTO S3bIKa HA SI3bIK XMMHUHU U 00paTHO.

B npenogaBanuu Kypca HCHONB3YIOTCS CIEAYIOIINE (hopMbl pabonivl ¢ yIAIIUMHICS:
e paboTa B MaJIbIX I'PyIIax;
e mpoekTHas padora;
® [OJTrOTOBKa pedeparos;
®  HCCIICA0BATEIbCKAs JICTEIBHOCTD;
° I/IH(bOpMaIII/IOHHO-HOI/ICKOBaSI JACATCIBHOCTD,
®  BBINIOJIHEHUE MMPAKTUUECKHUX U J1a00OpaTOPHBIX PaboT.

e Hcnonb3oBanue naboparopun 1eHTpa «Touka pocray

Mecrto npeamera B yueOHOM IUIaHe

®denepalibHbII roCyAapCTBEHHBIH 00pa30BaTENbHbIN CTaHIAPT MpeycMaTpUBAET
M3Yy4eHHEe Kypca XUMHUH B CpeJHeH (IOJTHOM) IIKOJIe KaK COCTaBHOM 4acTH MpeaMEeTHOM o0nacTu
«EcTecTBeHHOHAay4YHBIE MTPEIMETHI.

B ba3ucHom yuebHOM miiaHe cpeHel (TOTHOM) MIKOJIbl XMMHUS BKJIIOUYEHA B pa3aes
«Conepxanue, GopMupyeMoe ydaCTHUKaMH 00pa3oBaTenbHOTO Tpoiieccay. O0ydaronuecs
MOTYT BBIOPATH JIJIsl H3YYEHUS WITH HHTETPUPOBAHHBINA KypC €CTECTBO3HAHUS, MIIH XHUMUIO, KaK
Ha 0a30BOM, TaK U Ha yriIyOJICHHOM YPOBHE.

Paboyas mporpamMma mo XuMuu Aji cpeaHero (MmojgHoro) obmero oopa3oBaHus Ha
0a30BOM ypOBHE COCTaBJI€HA U3 pacueTa 4acoB, yKa3aHHbIX B basucHom yueGHOM riaHe
00pa3oBaTeNbHBIX YUPEKACHUN

obmiero oopazoBanus: 1Mo l1yacy B Hegenmto (68 yacoB 3a aBa roga o0ydeHus).

VY4eOHoe cojiepikaHue Kypca XUMHH BKJTFOUAET:

Xumus. 10 kaacc. 344, 14 B Heem0

Xumust. 11 knacc. 34 4, 14 B Hezem0

Hnsa peanuzanmu paboueit mporpammbl B yaebHoMm turane MKOY «Yuepckas COLI» BwigeneHo 24
(Bcero Ha mepuop oOydenus) mol gacy B Hexenmto B 10 kimacce v mo 1 gacy B Hezmenmo B 11 kimacce, Bcero
B roa o 34 4. Yuebnsiii rox B 10-11 xiacce paccunrtad Ha 34 Heaenu

ABropckas yueOHas nmporpamma O.C.I'abpuensu «I[IporpamMmma cpemHero moaHoro o0pa3oBaHus. XUMUSL.
10-11 kmacce». M.: [Ipoda,2017. (I'OC).

COOEPAHUE KNACChbI utoro 60% 40%

10

Tema paspgena

BBEJIEHUE 10 1 0.6 0,4
TEMA 1. TEOPUS CTPOEHUSA 10 2 1 1
OPTAHMYECKUX COEJMHEHUI

TEMA 2. VIJIEBOJOPO/IbI 1 X IIPUPOIHLIE | 10 9 5 4
NCTOYHUKNA

TEMA 3. KUCJIOPOJCOJIEP)KAILIE 10 7 4 3

OPTAHMYECKHME COEJMHEHUA




TEMA 4. A30TCO/IEP)KALLME 10 5 3
OPITAHMYECKUE COEJUHEHUA
TEMA 5. XUMUS U )KM3HDb 10 4 3
Tema Bceero N3 Hux
4acoB IIpakTHuyeckue, Yuér 3nanmii IKCK
J1abopaTopHbIe ypenu
(Tema)
padoTsl (TeMa) (Tema
)
10 xracc
A3zotcoaepxamue 1 [IpakTnueckas padora Ne 1
OpraHnvCCKueC «neatudukamnms
COCIMHCHUA OPraHNYECKUX COCTUHEHUN»
XHUMHMS U )KU3HB 1 [IpakTuueckast pabora Ne 2
«Pacno3HaBaHue miacTMacce u
BOJIOKOH»
1 3adet Ne 1 mo kypcy
OpPraHu4ecKou
XUMHUH.
11 xnacc
«CTpoeHue BEeImecTBay 1 IIpakrrdaeckas padora Ne 1
«CTpoeHue BEIIECTBAY
DNeKTpoIuTHYeCKas 1 [IpakTudeckas padora Ne 2.
JUCCOLIAIIHS Pemenne sKcriepuMeHTaIbHBIX
3a/1a4 Ha UICHTU(PUKAITIIO
HEOPraHUYECKUuX U
OpraHWYeCKHUX COeITMHECHHI
XUMHYECKHE PEAKIINH 1 [Ipaxtuueckas pabora Ne 3

I'enernuecas CBS3b MEXITY
KJIAaCCAMH HEOPTaHWYECKUX U
OpraHMYeCcKUX BelecTB"




4.Ili1anupyemMble pe3yJbTAThl OCBOCHHS Y4eOHOI0 peaMeTa:

JesTenbHOCTh YUUTEN B OOYUYCHUN XUMUHY B CPEeHEH (IIOTHOM) IIKOJIE JOJIKHA OBITh HAIPABJICHA HA
JOCTHXEHUE 00YJAIOLIMMUCS CIEAYIOIUX JUYHOCHIHBIX PE3YbIM AN OE6.

— B IIEHHOCTHO-OPHEHTALMOHHON cepe — 0Cco3HAaHUe POCCUICKON TPaXkIaHCKOH UICHTUYHOCTH,
MATPHOTH3MAa, YyBCTBA FOPAOCTHU 32 POCCHICKYIO XUMUYECKYIO HAYKY;

— B TPYZOBOH chepe — 2omosHocmb K 0OCO3HAHHOMY BBIOOPY JalbHEeHIIeH 00pa30BaTeNnbHON TPACKTOPHU
WM TPYAOBOH NESITETBHOCTH;

— B I03HABATENILHOM (KOTHUTUBHOMN, MHTEIUICKTYaIbHOM) chepe — yMeHue YIPaBIsATh CBOCH
MTO3HABATEIbHOM JEATENIBHOCTBIO, 20MOGHOCMb U CHOCOOHOCHb K 00Pa30BaHMIO, B TOM YHCIIE
caMo00pa30BaHUIO, HAa IPOTHKCHUH BCEH HKU3HHU; CO3HATEIILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHHUIO
KaK YCIIOBHIO YCIEITHON podeccnoHaIbHOM 1 00IIeCTBEHHON AeATEIbHOCTH;

— B chepe cOepexeHus 3M0POBbS — NPUHAMUE U pedarusayus NEHHOCTeH 3J0pOBOro U 6e30MacHoOro oopasa
KHU3HU, Henpusamue BPeTHBIX MPUBBIYEK (KypeHUsl, YIOTPEOICHUS aJIKOToJisl, HAPKOTHKOB) HA OCHOBE 3HAHHIA
0 CBOMCTBaxX HAPKOJOTMYESCKUX U HAPKOTUUICCKUX BEIIECTB.

Memanpeomemuvie pe3yibmamol 0C60eHUsl 6bINYCKHUKAMU cpedHeil (ROIHOIL) WKOIbL KYPCa XUMUU.

— UCHONb308aHIe YMEHUAN W HABBIKOB PA3IMYHBIX BHJIOB MIO3HABATEILHON JEITEIbHOCTH, IPUMECHEHHE

OCHOBHBIX METOJIOB TTO3HAHUA (CHCTEMHO-UH(POPMAIIMOHHBIN aHaIN3, HAOJI0IeHUE, U3MEPEHNE, TIPOBEICHIE

IKCIIEPUMEHTA, MOJICTUPOBAHNUE, HCCIICAOBATEIBCKAS NS TEIBHOCTD) ISl M3YUCHHSI Pa3IHYHBIX CTOPOH

OKpYyKarouieil 1eiCTBUTEIHHOCTH;

— @1adeHue OCHOBHBIMH HHTEIICKTYaIbHBIMU OIepaIUsIMi: (POPMYITHPOBKA THITOTE3bI, AHATN3 U CUHTE3,

CpaBHEHHUEC U CUCTEMaTU3allus, O606HICHI/IC 1 KOHKPCTU3al s, BHIABICHUC IPUINHHO- CJICACTBCHHBIX CBsI3el U

MTOMCK aHAJIOTOB;

— nosuanue 00ObEKTOB OKPYKAIOIIET0 MUPa OT OOIIEro Yepe3 0cOOCHHOE K € IMHUYHOMY;

— yMeHue TCHEPUPOBATh HIICH U OMPEICIIATh CPEACTBA, HEOOXOIMMBIC ISl UX PeaTh3allHH;

— yMeHue OTPENETIATh e U 33a41 ACSTEIBHOCTH, BEIONPATh CPECTBA PeaTU3aliy eI 1 IPAMEHSTh HX

HAa MPAKTHUKE;

— UCNONb308aHUe PARTHIHBIX HCTOYHUKOB JJISI TOMYIEHUS XUMHYECKON NH(pOpManyy, HOHUMaHUe

3aBHCHUMOCTH COJICPKaHUS U (POPMBI ITPEACTABICHNUS HH)OPMALIUH OT IIeJie KOMMYHUKAIN

U azpecara;

— yMeHue TIPOTYKTUBHO OOIIATHCS U B3aNMO/ICHCTBOBATE B ITPOIIECCE COBMECTHOM ESTENBHOCTH, YIUTHIBATH

MTO3UIUH JPYTUX YIACTHUKOB AESTEILHOCTH, 3()(EKTHUBHO pa3pemaTs KOH(INKTEI,

— 20M0o6HOCMb M CIOCOOHOCTH K CAMOCTOSTEIBHON HH(POPMAIIOHHO- TI03HABATEIFHOMN ESTENbHOCTH,

BKITIOYAsI YMEHHE OPHECHTHPOBATHCS B PA3INIHBIX HCTOYHUKAX MH()OPMALINH, KPUTHIECKH

OIICHUBAThH U HHTEPIPETUPOBATE HH(POPMALIHIO, TOTYIAEMYIO U3 Pa3TUIHBIX HCTOUHUKOB;

— YMeHue UCTIONB30BaTh CPecTBa NHPOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TexHonorui (nanee — WKT) B

PELICHNN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AI[MOHHBIX 3a/1a9 C COOII0ACHIEM TpeOOBaHMUIA

SPrOHOMHUKH, TEXHUKU 0€30IIaCHOCTH, THTHEHEI, pecypcocOepeskeH s, MPAaBOBBIX M STHIECKIX HOPM, HOPM

nH(pOPMAITOHHON 0€30IMacHOCTH;

— @1adeHue I3BIKOBBIMH CPEICTBAMH, B TOM YHUCIIE U SI3BIKOM XHMUHU — YMEHHE SICHO, IOTHYHO W TOYHO

W3JIaraTh CBOIO TOUYKY 3PEHUS, UCIIONB30BATh aICKBATHBIC SI3BIKOBEIC CPEICTBA, B TOM YHCIIE 1 CHMBOJIEHBIC

(XuMu4eckre 3Haku, GOPMYJIbI U YPaBHCHHS ).

Ilpeomemnvimu pe3yromamamu U3y9eHrs XUMAX Ha 0a30BOM YPOBHE Ha CTYIIEHH CPEOHETO (IIOTHOT0)
001IIero 00pa3oBaHus SBJISIOTCS:

1) B mo3HaBaTeNbHOM chepe:

— 3HaHue (TIOHNMaHWe) N3yIeHHBIX IOHSATHI, 3aKOHOB U TEOPHIA;

— yMenue OTACHIBATH IEMOHCTPAIIOHHBIC i CAMOCTOSTENFHO IPOBENECHHBIE SKCIIEPUMEHTHI, HCIIOTB3YS UL
ATOT'O €CTECTBEHHBIHN (PYyCCKHUM, POJTHON) SI3BIK U SI3BIK XHMHUH,

— yMenue KIACCU(PUIMPOBATE XUMIUECKHE JIEMEHTEI, IPOCTHIC U CJIOKHEIC BEIIECTBA, B TOM YUCIIE U
OpraHIYECKHE COCTMHEHUS, XHMIUECKUE PEaKIIUH 110 Pa3HBIM OCHOBAHHSIM;

— yMenue XapaKTepPU30BaTh N3yICHHBIE KJIACCHl HEOPraHWIECKIX M OPraHMUECKUX COCIUHEHUMN, XUMHUECKUE
peaknuy;

— 20MOBGHOCMb TIPOBOIUTH XUMUIECKIH HKCIIEPUMEHT, HAOIIOIaTh 33 €r0 MPOTCKaHUEM, (PUKCHPOBATH
PE3YIBTAThl CAMOCTOSITENBHOI'0 M IEMOHCTPUPYEMOT'0 SKCIIEPUMEHTA U JICNIATh BEIBOJEI,

— ymenue GOpMyYIHPOBATE XUMHUECKHE 3aKOHOMEPHOCTH, IPOTHO3MPOBATH CBOMCTBA HEU3YUCHHBIX BEIICCTB
10 aHAJIOTUHU CO CBOMCTBAMH M3YUCHHBIX;

— NOUCK UCTOYHUKOB XUMUYECKOH HH(POPMAINH, TTOTyICHIE HEOOXOIMMON HH(POPMAIIHH, €€ aHAIU3,
H3TOTOBIICHHE XUMUYECKOT0 WH(OPMAIOHHOTO IPOIYKTA H €ro MPE3CHTAIIIS;
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— @nadenue 003aTEILHBIMU CIIPAaBOYHBIMU MaTepuanamu: Ilepuonuueckoil cucteMoit XUMHYECKUX
anemenToB /. 1. MenzeneeBa, Tabnurei pacCTBOPUMOCTH, INEKTPOXUMUYECKUM PsIIOM HaNpsXKEHUH METaslioB,
PSLIIOM 3JIEKTPOOTPULIATEIBHOCTY — ISl XapaKTEPUCTHKH CTPOEHMUS, COCTaBa U CBOMCTB aTOMOB 3JIEMEHTOB
XMMHYECKHUX 31eMeHTOB [-IV meprosoB 1 00pa3oBaHHBIX UMH IIPOCTHIX U CIIOXKHBIX BEIIECTB;

— ycmanoenenue 3aBUCUMOCTH CBOMCTB U MPUMEHEHH S BaXKHEHIIIMX OpraHU4eCcKHX COSMHEHUH OT UX
XMMHUYECKOT'0 CTPOCHUS, B TOM UHUCIIE U 00YCIIOBIEHHBIX XapaKTEPOM 3TOr'0 CTPOSHUS (TIpeaeIbHBIM UIIN
HeTpe/IeNIbHBIM) U Haln4ueM (QYHKIMOHAIBHBIX TPYIII;

— MoOenuposanue MONEKYI BaXKHEHIIMX HEOPIraHNIECKUX U OPraHUYECKUX BEILICCTB;

— NOHUMAHUe XUMUIECKON KapTUHBI MUpa KaK HEOThEMJIEMOM 4acTH LEeIOCTHOM HayqHOH KapTHHBI MUPA;

2) B IEGHHOCTHO-OPUEHTALMOHHOM c(hepe — aHaJIN3 U OLICHKA IIOCIEACTBHH ISl OKPYKAIOIEH Cpeabl
OBITOBOI U IIPOU3BOJCTBEHHOM JIESITEILHOCTH YEJI0BEKa, CBA3aHHO ¢ IIPOM3BOJCTBOM U NMepepaboTKOM BasKHEHIINX
XMMHYECKUX TPOIYKTOB;

3) B Tpyl0BO#i chepe — nposederie XAMUIECKOT0 SKCIIEPUMEHTA; pa3euimie HaBbIKOB YIeOHOM, IIPOEKTHO-
HCCHG}IOBaTeHBCKOﬁ, TBOp‘leCKOﬁ ACATCIIbHOCTU MPU BbINOJIHECHU W UHAUBUAYAJILHOI'O ITPOCKTA M0 XUMUU,

4) B cdepe 310poBOro 0dpasza KU3HU — coOIro0eHue IPaBUIl 0€30MacHOro 00paleH sl ¢ BEIEeCTBAMH,
MartepuajlaMyu U XUMUYCCKNMU MPOIECCaMM,; OKa3aHue HepBOﬁ TMOMOIIHU ITPpU OTPABJICHUAX, OXKOrax U Apyrux
TpaBMax, CBSI3aHHBIX C BELIECTBAMHU U JTa00OPAaTOPHBIM 000PYJOBAaHHEM.



TemaTnyeckoe niannpoBanue 10 kmacc

Hanmenosanue | KonugecTtBo uacos YHuBepcalbHbIe OCHOBHBIE BH/IbI JIESITENEHOCTH 00YYaIOIIUXCSI
paszena yueOHbIe NeCTBUS
YYI)
BBE/IEHUE 1 Hcnonp30BaHME yMEHMM U HaBBIKOB pa3jJMYHBIX BHUAOB I103HABATEIIBHOM Hcnonbs30BaTh OCHOBHBIE UHTEIUIEKTYaIbHbIE

JACATCIIBHOCTH, HpI/lMeHeHI/II/I OCHOBHBIX METOOI0B IO3HAHUA (CI/ICTGMHO-
MH(OPMALIMOHHBIN aHAJIN3, MOJICTIMPOBAHNUE) JUTS U3Y4YEHHS Pa3IHMYHBIX CTOPOH
OKpYyXarolen JIEHCTBUTEIBLHOCTH; HCIIO0Ib30BaHNE OCHOBHBIX
MHTEIJUICKTYalIbHBIX omepauuii: (OopMyJIHMpOBaHHE TUIIOTE3, aHAIN3 U CHHTE3,
CpaBHEHHE, 000011EHHE, CHCTEMAaTHU3alINs, BBISIBJICHHEC MPUIHHHO-
CIICZICTBEHHBIX CBSI3€H, IOMCK aHAJIOrOB; yMEHHE T'CHEPUPOBaTh HICH U
ONPEENATh CPEICTBA, HEOOXOAUMBIE JIJISl MX PEAIU3alMi; YMEHHE ONpeelsiTh
HeJdu M 3aJaud JesATelIbHOCTH, BBIOMPATh: CPEACTBA pEAIM3alMU LENd U
MPUMEHATh MX Ha NPAKTHUKE, HCIOIB30BaHUE PA3IUYHBIX HCTOYHHKOB IS
MOTYYeHHs] XUMHYECKOH UH(OpMALINK, TOHUMAHUE 3aBUCHMOCTH COJICPIKaHUS 1
(hopMBI nipezicTaBIeHUs HH(OpPMAIINH OT 1ieiell KOMMYHUKAIMK U ajpecaTa.

Pecynamugnvie YY/]: camocTosTenbHO O0OHapyXuBaTh W (hopMyTHpOBaTH
yaeOHyI0 TpoOIeMy, OmpeneniTb LeNb Y4eOHOW [eATENbHOCTH, BBIIBUTAThH
BEPCHUH PELICHUsT NMPOOJIEMBI, OCO3HABATh KOHEYHBIH pE3yabTaT, BHIOMpATh W3
MIPEATIOKEHHBIX ¥ HCKaTh CaMOCTOSITENBHO CpPEACTBA JOCTHKEHUS IIENH;
COCTABIIATH (MHAWBUIAYAIEHO WIH B TPYIIE) IUTAH PeHIeHUs MpobieMbl, padoras
TI0 TIJTaHY, CBEPATH CBOM JEUCTBHSA C IETBIO M, IPH HEOOXOANMOCTH, UCTIPABIIATH
OMIMOKM CaMOCTOATENFHO; B JWAJOre C YYUTEIEM COBEPIICHCTBOBATH
CaMOCTOSITETTHHO BEIPAOOTAHHBIE KPUTEPUH OLIECHKH.

Iloznagamensnoie YYJ]: aHanmM3upoBaTh, CPaBHUBATh, KIACCH(DUIIMPOBATD H
0000marTe (GaxkTel W SBACHUS. BBIABISATE TPHYMHBI W CIEICTBUS TMPOCTHIX
SIBICHUH. OCYIIECTBIISITH CPaBHEHNUE, KIACCH(HUKALNIO, CAMOCTOSATEIBHO BBIONpAs
OCHOBAaHUS M KpPHUTEpUU JANS YKA3aHHBIX JIOTMYECKUX ONEpalyii; CTPOUTH
JOTMYECKOE  PACCy)KJAEHHE,  BKIIOUAIONIEE  YCTAHOBICHHE  NPUYUHHO-

oreparuy ((hopMyaHpOBaTh THIIOTE3Y, TPOBOAUTD
aHaJIn3 ¥ CHHTE3, 0000IIEHNE, BLISBIATE
MPUYUHHO-CIIE/ICTBEHHBIE CBSI3U), TIPOBOAUTD
IKCHEPUMEHT U (PUKCUPOBATh €r0 PE3YbTATHI C
MIOMOIIBIO POAHOTO SA3bIKA U SA3bIKA XUMUH




CIICICTBEHHBIX CBS3€H. CO3/aBaTh CXEMAaTHUECKUE MOJENH C BBIJEICHHEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA. COCTABISATH TE3WCHI, PA3INYHBIC BHIBI
IUTAHOB (IIPOCTHIX, CIOKHBIX U T.I.). TIPe0Opa30OBHIBATh MH(OPMAIHIO U3 OIHOTO
BUAa B Jpyrod (Tabimumy B TEKCT M Tp.). YMEThb ONpEnensTb BO3MOXKHBIC
WUCTOYHHKH HEOOXOAWMBIX CBEIEHHMH, IPOM3BOAUTH IOUCK HWH(OpMaNunH,

AHAJIM3UPOBATH U OLICHUBATH e JOCTOBECPHOCTH

Kommynuxkamuenovte YYJ[: y4eOHOe
B3aMMOJICHCTBUE B Trpymme (ONpeaeNiaTh OOIIUe IENH, PACIPENeNATh POJIH,
JIOTOBAPHUBATHCS JIPYT C IPYrOM H T.1.). (hOpMYJIHPOBaTh COOCTBEHHOE MHCHUE U
TMO3UINIO, APTYMCHTUPYET UX. OcyIIleCTBJ'ISITI) B3aUMHBII KOHTPOJIb U OKa3bIBaTh B
COpr]lHI/I‘-IeCTBe HCO6XOJII/IMy}O B3anMOIIOMOIIb. OPraHU30BbIBATH U IIJIAHUPOBATH
y4eOHOE COTPYAHHYECTBO C YYHMTENIEM M CBEPCTHUKAMHM; ONPEACNIATh IENH U
(yHKIIMM y4aCTHHKOB, CIOCOOBI B3aUMOJICHCTBHS; IJTAHUPOBATH OOIIHE CIIOCOOBI
paboTbl;. OpaTh Ha ceOsi MHUIMATHBY B OpPraHM3allMd COBMECTHOTO ACHCTBHS

CaMOCTOATECIIBHO OpraHMU30BbIBATH

(menoBoe nMIEPCTBO); BIIAJIETh MOHOJIOTMYECKOH M JAualiorndeckon (opmamu
peuyd B COOTBETCTBHHM C TPAMMATHYECKUMH M CHHTAaKCHUECKUMH HOpPMaMH
POIHOTO SI3BIKA.

TEMA 1.
TEOPUS
CTPOEHUSI
OPI'AHMYECK
nx
COEJIMHEHUI

TEMA 1.
TEOPUSA
CTPOEHNI
OPTAHMYECK
170°¢
COEJIMHEHUIA
(2 gaca)

Paznuuate npeaMeTsl OpraHu4eckold M HEOPraHMYECKOM XUMHH, MUHEPAJIbHBIE U
OpraHu4ecKre BemiecTBa. KiaccuuimpoBaTh OpraHMYECKHE BEIECTBAa IO HX
IIPOUCXOXKICHUIO Ha IPUPOAHBIE, UCKYCCTBEHHbIE U CUHTeTHuYeckue. IIpoBoanuth
1 HaOIIONAaTh XUMHYECKUH SKCrepuMeHT. OOBSACHATh NPHUYMHBI MHOI000pasus
OpraHMYeCKHX BEIIECTB M OCOOCHHOCTH CTpPOEHHs aToMa yriepona. Pasmuuatsh
MIOHATHS «BAJEHTHOCTb» M «CTENEHb OKUCIICHUS, OIEepHpoBaTh MMHU. OTpakaThb
COCTaB M CTPOCHHE OPTraHWYECKUX COEOUHEHHH C ITOMOLIBIO CTPYKTYPHBIX
dbopMyn M MOZETMpPOBaTH MX MONEKYNIbl. Pa3nnuaTh TOHATHS «U30MEpP» H
«romosnory. Ha3piBaTh HM3ydEeHHBIE MOMOXKEHUS TEOPHUH XHUMUYECKOI'O CTPOECHUS
A. M. byrneposa

Pezynamuenvie YYJ/[: caMOCTOATENBHO OOHApPYXHBATh M (POPMYIHPOBATH
yaeOHyI0 TpoOIeMy, OIpeNeniTb IeNb Y4eOHOW MeATeIbHOCTH, BEBIIBHTAThH
BEPCHH pPELICHUs] NMPOOJIEMBI, OCO3HABATh KOHEYHBIH PE3yNbTaT, BBIOMpATh W3
MPEATIOKEHHBIX M HCKaTh CaMOCTOSITENBHO CpPEACTBA JIOCTHKEHUS IIENH;

Hcnonp3oBaHne yMEHMH M HABBIKOB pPa3jM4HBIX
BHJIOB TTO3HABATEIHHON AEATENFHOCTH, IPUMEHEHUHN
METOI0B (cucremHo-
MH(OPMALIMOHHBIA aHa W3, MOJCIMPOBAHUE) IS
W3Y4eHHsT  Pa3lUYHBIX  CTOPOH  OKpYXKaroreit
JIEHCTBUTENLHOCTH,  WCIIOJNIB30BAaHWE  OCHOBHBIX
HWHTEJUIEKTYaIbHBIX Olepaluii:  (HopMyIHpOBaHUE
TUIIOTE3, aHANN3 M CHHTE3, CPaBHEHHE, 0000IIeHHE,
cUCTeMaTH3aIus, MIPUIHHHO-
CJIEJICTBEHHBIX CBSI3€H, ITOMCK aHAJIOTOB;

OCHOBHBIX IIO3HAaHHUA

BBISIBJICHHUC

YMEHHE TeHEPUPOBATh WAEH U ONPEACIATh CPEICTBA,
HEOOXOAMMBIE [UII HX peaTu3alum; yMeHHe
ONpEAENATh LeMd W  33ha4d  JIeSATeNbHOCTH,
BBIOMpATh: CPEICTBA PEANN3AINN [EJU U IPUMCHSTH
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COCTaBJIATh (MHIVBHIYaJIbHO WIM B TPYIINE) TUIAH pelieHus rnpobiemsl; padoTas
TI0 TIJIaHY, CBEPSATH CBOM JEUCTBHS C LEIBIO M, TIPH HEOOXOIMUMOCTH, UCIIPABIATH

OIIMOKK  CaMOCTOATENbHO; B JHAJIOT€ C Y4UTEIEM COBEpIICHCTBOBAThH
CaMOCTOSITEIILHO BEIPaOOTaHHBIE KPUTEPUH OLICHKH.
Kommynukamuenvte YY/]: caMOCTOSATENBHO  OpPraHU30BBIBATH  ydeOHOE

B3aMMOJICHCTBUE B Trpymme (ONpeaeNiaTh OOIIUe IENH, PACIPENeNATh POJIH,
JIOTOBAPHUBATHCS JIPYT C IPYTOM H T.1.). (hOpMYIHPOBaTh COOCTBEHHOE MHCHUE U
TIO3HITUIO, APTYMEHTUPYET UX. OCYIICCTRIIATh B3aUMHBIH KOHTPOJIb M OKa3bIBAaTh B
COTPYIHUYECTBE HEOOXOMMMYIO B3aUMOIIOMOIIb. OPTaHU30BBIBATh U IJIAHUPOBATH
y4eOHOE COTPYAHHYECTBO C YYHMTENIEM M CBEPCTHHUKAMHM; ONPEACISTh IENH U
(yHKIIMM y4aCTHHKOB, CIIOCOOBI B3aUMOJICHCTBHS; TUTAHUPOBATH OOIIHE CIIOCOOBI
paboThl;. OpaTh Ha ceOs WHHUIMATHBY B OPTraHU3aI[MM COBMECTHOI'O JCHCTBHS
(menoBoe UAEPCTBO); BIAACTh MOHOJIOTHYECKOM M IAMAJIOTHYECKoil (hopmamu
pe€un B COOTBETCTBUM C TpaMMAaTUYCCKUMHU MW CHHTAKCHMYCCKMMU HOpPMaMH
POJIHOTO sI3bIKA.

UX Ha MpPaKTHKE;
HCTOYHHKOB ULt TIOJTYYESHHUS
nH(popManuy, MOHNMaHUE 3aBUCHMOCTH COZICPKAHUS
n Qopmbl mpeacTaBineHus WHpOpMaANMU OT weNei

UCTIONIb30BaHKUE Pa3TMYHBIX
XUMHYECKOI

KOMMYHUKaIlUU U aapecarta.

Pezynamuesnsie YY/[: camocTosiTeIbHO OOHAPYKHBAThH
u (GopMyaupoBaTh y4eOHYI0 HpOOIEMy, ONpPEAeNATh
Henb y4eOHOH JesTeNbHOCTH; BBIIBHIaTh BEPCUH
pemieHust  mpoOJieMbl,  OCO3HaBaTb  KOHEYHBIH
pe3yybTaT, BI)I6I/IpaTI) H3 TMPCATOKEHHBIX W HCKATb
1eJIH;

CaMOCTOATCIIBHO CpC€acTBa

COCTaBJIATH (I/IHJII/IBI/I}IyaJ'[LHO UJIn B rpyrme) IJIaH

JOCTHXKCHUA

penieHus IpobaeMbr; paboTas 1O IUIaHy, CBEPSATh CBOM

JNEUCTBUSL C LENbl0 M, TpPU  HEOOXOJUMOCTH,

HCIIPABJIATH OIIMOKH CaMOCTOATCIIbHO, B JUaliore ¢
Y4UTEIEM CaMOCTOATCIBHO

BBIPa0OTaHHbBIE KPUTEPHH OLIEHKH.

COBEPILICHCTBOBATH

Ilo3naseamenvnvie YY/[: ananu3zupoBath, CpaBHUBATD,
KiIaccuUIMpoBaTh W 0000maTh (akThl U SBICHUSL.
BBIABIATS NMPUYMHBEI U CIEACTBUS NMPOCTBIX SIBICHUIL.
OCYIIECTBIISATD CpaBHEHHE, KITaccU(pUKanuo,
CaMOCTOSITENIbHO BBIOMpPAs OCHOBAHUS M KPUTEPHUHU VIS
orepauui; CTPOUTH
BKJTIOYAIOIIEE

YKa3aHHBIX
JIOT'NMYCCKOC

JIOTHYECKIX

paccyxieHue,
YCTaHOBJICHHE  NPUYMHHO-CIEACTBEHHBIX  CBS3eH.
CO3/IaBaTh CXEMATHYECKHE MOJENH C BBIICICHHEM
CYIIECTBEHHBIX XapaKTEePHCTUK OOBEKTa. COCTABIIATH
TE3HCBI, Pa3IMYHBIC BHABI IUNIAHOB (TIPOCTHIX, CIIOXKHBIX
U T.OL.). peoOpa3oBEIBaTh WH(POPMAIMIO W3 OIHOTO
BHIa B JApYyroil (Tabiuily B TEKCT W TIp.). yMETh
ONpeNeNsiTh BO3MOXKHBIE HCTOYHHUKH HEOOXOIMMBIX
MOUCK  WHQOpMaIH,

CBCICHU, MIPOU3BOAUTD
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AHAJIM3UPOBATH U OLICHHUBATH eé JOCTOBEPHOCTH

Kommynukamuenvie A\AY/H CaMOCTOSITETTLHO
OpraHM30BBIBaTh yueOHOE B3aUMOJCHCTBHE B TPYIIIE
(ompenensaTh OOIMIME IENH, PACHPEACIATh PO,
JIOrOBapMBaThCs  JAPYr ¢  JPyroM H  T.J.).
(hopMyIHpPOBaTh COOCTBEHHOC MHCHHE W TO3UIIHIO,
apryMEHTHPYeT  MX.  OCYIIECTBISTh  B3aMMHBIN
KOHTPOJAb M  OKa3bplBaTh B  COTPYJAHUYECTBE
HEOOXOAUMYIO B3aHMOIIOMOIIb. OPTaHU30BHIBATH U
MUIAHAPOBATh Y4eOHOEe COTPYIHUIECTBO C YUHTEICM H
CBEpCTHUKAMH;  ONpENessiTh Leld W (QyHKIUH
YYaCTHHMKOB, CHOCOOBI B3aMMOJEHCTBUS; MJIaHUPOBATh
obume crocoObl paboThL;. OpaTh Ha ceOs MHUIMATHBY
B OpraHM3alMd COBMECTHOrO JEWCTBHA (IeI0BOE
JIUJIEPCTBO); BJIaJICTh MOHOJIOTHYECKOM u
JIMaJIOruueckoil (hopMaMu peyd B COOTBETCTBHU C
rpaMMaTHYeCKUMH M CHHTAaKCHYECKUMH HOpPMaMH
POZIHOTO SI3bIKA.

TEMA 2.
YIJIEBOJIOPO
JIbl U X
[IPUPO/IHBIE
HMCTOYHUKU

Hcrnonp3oBaHne yMEHMI M HaBBIKOB PpA3JIMYHBIX BUAOB I103HABATEIBHOMN
JEeSITeIbHOCTH, NPUMEHEHWH OCHOBHBIX METOMOB IO3HAHUS (CHCTEMHO-
“H(OPMAIIMOHHBIH aHAIN3, MOJEIMPOBAHKE) ISl U3YYCHUS PA3IUUHBIX CTOPOH

OKpYyKarorei JEeHCTBUTEIHHOCTH; UCIIONb30BaHNE OCHOBHBIX
HHTEJUIEKTyaJIbHBIX Ollepanuii: (opMynnpoBaHHe TMIOTE3, aHAaJIW3 M CHHTES,
CpaBHEHHE,  O00OOIIEHWE,  CHUCTEMaTW3alMs,  BBIABICHHE  IPUYHUHHO-

CIICICTBEHHBIX CBf3€H, IOHCK aHAJOroB; YMEHHE TIEHEPHpOBAaTh HICU H
OMPEENIATh CPENCTBA, HEOOXOANMBIC TSI MX PEAN3alMi; YMEHHE ONpPENeisTh
LEeTd W 3aJadd JEATeIbHOCTH, BBIOMpATh: CpEICTBA peaTM3alUM ILENH |
MPUMEHATh WX HA TPAKTHKE; WCIIONb30BAHWE PA3IHYHBIX HCTOYHHKOB IS
MOTYYeHHS] XUMHYECKOH HH(OpMAaNNK, TOHNMaHNE 3aBUCHMOCTH COIEPKaHUS U
(hopMBI TipecTaBIeHUS HH(OpMAIMH OT Iienel KOMMYHHKAINH U afpecaTa.

Pezynamusnvie YY/[: camocTosTenbHO OOHapyxuBaTh U (hopMyaHpoBaTh

XapakTepr30BaTh COCTaB U OCHOBHBIE HAIIPABIICHHS
UCTIONB30BaHMS U IepepabOTKH MPHPOTHOTO Ta3a.
YcTaHaBIMBaTh 3aBUCUMOCTD MEXTy 00beMaMu
JIOOBIYM TIPUPOTHOTO ra3a B PO u GromkeToM.
HaxonuTs B3aUMOCBSI3b MEXIY U3y9aeMbIM
MaTepuaioM u Oymymiel mpodeccuoHaIbHONI
JesITenbHOCTRI0. [IpaBriia SKOIOrHYEeCKH TPaMOTHOTO
MoBeZIeHNsT 1 0€30MacHOro 00paIieHus ¢ IPUPOIHBIM
ra3oM B OBITY 1 Ha mpou3BoacTBe ONMpenemnsiTh
MIPUHAAJISKHOCTH BEIIECTB K Pa3IMIHBIM THIIAM
(TIpenenbHBIM WITH HETIPEIENBHBIM) M KJIACCaM
yraeBonopoaoB. HazpiBaTh MX 10 MEKIyHApOAHOM
HOMEHKJIATYpE, XapaKTeprU30BaTh CTPOCHUE U
CBOWCTBa Ba)KHEHIIINX TpeACTaBUTENCH, HAOMIOIATh U
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y4eOHYI0 TIpoOiieMy, OIpEeNeNaTh Ienb Y4eOHOH NesTeTbHOCTH; BBIIBUTATDH
BEPCUH pPEUIEHUs] MpoOJIEeMBbl, OCO3HABATh KOHEYHBIH pE3yJbTaT, BHIOWpATh W3
NPEUVIOKEHHBIX M HMCKaThb CaMOCTOSITENBHO CPEACTBA JOCTIDKEHHUS —LENH.
COCTaBJIATh (MHIVBHIYaJIbHO WIM B TPYIINE) IUIaH PelIeHus mpoliembl; padoTas
TI0 TIJIaHY, CBEPSATH CBOM JEWCTBHS C LEIBIO U, TIPH HEOOXOIUMOCTH, UCIIPABIATH
OLINOKH JUajgore C y4UTENIEM COBEPIIEHCTBOBATh
CaMOCTOSITEIIbHO BHIPAOOTaHHBIE KPUTEPUH OLICHKH.

CaMOCTOATCIIBHO, B

Ilo3nasamensuvie YY/[: ananu3upoBaTb, CpaBHHMBaTh, KIacCH(UIMPOBATH M
0000maTh (axkTel W sBICHUS. BBIABISATE TNPUYMHBI U CIEICTBUSI IMPOCTBIX
SIBJICHUH. OCYILIECTBIIATh CPAaBHEHUE, KIIACCU(PHKAIIUIO, CAMOCTOSTEIILHO BHIOMpas
OCHOBaHUSI W KPUTEPHUU [JId YKa3aHHBIX JIOTHYECKUX onepaum‘/i;
paccyxaeHue,
CIICICTBEHHBIX CBS3CH. CO3/1aBaTh CXEMAaTHYECKUE MOJICIM C BBIACICHHEM

CTPOUTH

JOTH4YecKoe BKJIIOYAIOIIEE  YCTAHOBJICHHE  MPHYMHHO-
CYHIECTBECHHBIX XapaKTEPHUCTHUK O6’beKTa. COCTaBJIATHL TE3UCHI, pa3JIMUHLIC BUbI
TUIAHOB (IIPOCTHIX, CIIOXKHBIX H T.IL.). IPE0oOpPa3oBbIBATH HHPOPMALMIO U3 OJHOTO
BUIa B JApyrod (Tabiuiy B TEKCT M Tp.). YMETb OIPEACHATh BO3MOXKHBIC
UCTOYHMKHA HEOOXONUMBIX CBEIEHHH, IPOU3BOAUTH IOMCK HH(popMarmy,

AaHAJIM3UPOBATH U OLICHUBATH eé JAOCTOBEPHOCTDH

Kommynuxamusnvie YY/I: OpraHU30BBIBATE  y4eOHOE
B3aUMOJEHCTBHE B Tpymnne (OMpemeniTh OOIIHe IeNH, paclpelnessTh pPOJH,
JOTOBapUBAThCS OPYT C APYTOM U T.X.). GopMynupoBaTh COOCTBEHHOE MHEHHE U
MO3ULHUIO, APTYMEHTHPYET UX. OCYIIECTBIIATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B
COTPYIHHYECTBE HEOOXOIUMYIO B3aHMOIIOMOIIb. OPTaHU3OBBIBATh M INIAHMPOBATh
y4eOHOe COTPYIHHYECTBO C YUYHTEIEM M CBEPCTHHKAMH; ONPEHEIATh LEIH U
(YHKIMU Yy9aCTHHKOB, CIIOCOOBI B3aNMOJCHCTBUS, INTAHUPOBATH OOIIHE CIIOCOOBI
paboter;. Opath Ha ce0s MHUIIMATHBY B OPTaHM3AINN COBMECTHOTO JCHCTBUS
(memoBoe NHMIEPCTBO); BIAaJETh MOHOJNOTMYECKOW W AWAJIOTHYECKOH (hopMaMu
pedr B COOTBETCTBUM C TPaMMaTHYECKUMH W CHHTAKCHYECKUMH HOPMaMH

CaMOCTOATCIIBHO

POAHOTO A3BIKA.

OIUCBIBATh IEMOHCTPAIIOHHBII SKCIEPUMEHT C
MIOMOIIIBIO POJTHOTO SI3bIKA U s3bIKa XMMUH. O000IaTh
3HAHUA U JIENaTh BEIBOJBI O 3aKOHOMEPHOCTSIX
N3MEHEHHUs CBOWCTB YIJIEBOJOPOAOB B
TOMOJIOTMYECKHX pgjax. Pa3nuyare MOHATHS «H30MeEpH
u «romosor» Ha3piBaTh o MeX1yHapOAHOM
HOMEHKJIAType aJIKEHbI C TOMOIIBIO POHOIO SA3bIKa U
sI3bIKAa XMMUH. XapaKTepU30BaTh CTPOCHUE, CBOMCTBA,
CIOCOOBI ONYYEHHUS M 00JIACTH MMPUMEHEHHS ATUIICHA.
HaGimonath, caMoCTOSTEIHbHO MPOBOAUTD U ONMCHIBATH
XUMHUYECKUM SKCIIEPUMEHT. Y CTAaHABIIUBATh
3aBUCHUMOCTb MEXIY TUIIOM CTPOEHHS YIJIeBOAOpOaa U
€ro XMMHUYECKHUMU CBOICTBAMU Ha MIPU- MEPE
JIOTUYECKUX CBSA3EH: MPEAeNbHbIM — peakluu
3aMeEILEHUs, HEeMPeAeNIbHbIA — peakuu
npucoenvHenns: Ha3plBaTh 0 MEXAYHAPOIHON
HOMEHKJIaType AWEHbl. XapaKTepu30BaTh CTPOCHHE,
CBOMCTBA, cnocobbl noayyenus 1 00JI1aCTH NIPHUMCHCHUS
1,3-Oyraguena. Habmoaate u onuceiBaTh
JIEMOHCTPALMOHHBIA XUMUYECKUNA SKCIIEPUMEHT
Ha3zpiBaTh 110 MEXAyHApOAHON HOMEHKIIATYPE AJIKUHBI
C TIOMOLIBIO POIHOTO SI3bIKA U S3bIKA XUMMHU.
XapakTepHr3oBaTh CTPOCHHE, CBOICTBA, CLIOCOOBI
HONTy4eHHs M 00JIaCTH IIPU MEHEHUS alleTHIIeHa.
Habiromath, caMOCTOSTEIBHO MPOBOAUTD U ONMCHIBATH
XUMHYECKHH SKCIepUMEHT. OTIryaTh 0COOEHHOCTH
peakuuil NpUCOEINHEHUS Y ALETHIIEHA OT PEAKLUIA
MPUCOETUHEHNS 3TUIICHA XapaKTepPU30BaTh
0COOEHHOCTH CTPOCHHS, CBOICTBA U 00JIACTH
MPUMEHEHNs O€H30J1a C TOMOIIBIO POJHOTO SI3bIKA U
s3bIKa XUMuH. HabmronaTe 1 OMichIBaTh
JIEMOHCTPALIMOHHBI XUMUYECKUN SKCTIEPUMEHT.
XapaKTepu30BaTh COCTaB ¥ OCHOBHBIC HAITPABIICHUS
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UCIIONIb30BaHMS M NepepaboTKu HePTH.
YcraHaBIMBaTH 3aBUCHMOCTh MEXy 00beMaMu
no0brun HedTh B Poccuu m GrokeToM rocyaapcrsa.
HaxoanuTb B3aMMOCBSI3b MEX/y U3y4aeMbIM
MaTepHalnoM U Oymymied npodeccuoHaIbHOI
JIeaTeNbHOCThIO. [IpaBniTa 3KONOrn4ecky rpaMoTHOTO
TIOBe/IeHHs ¥ 0e3011acHOro 00paleHus ¢
HedrenpoaykTamMu B OBITY U Ha
npou3sBocTBeKimaccuumpoBarth yriaeBogopoIbl 1Mo
CTPOEHHUIO YIIIEPOAHOrO CKeJleTa M HaJTMYHMIO KPaTHBIX
CBA3€H. YcTaHaBIMBaTh B3aUMOCBSI3b MEXAY
COCTaBOM, CTPOCHUEM U CBOMCTBaMU YIIIEBOIOPO/IOB.
OnuchIBaTh TEHETUUECKHE CBS3H MEXKY KiIacCcaMu
YIJIEBOJJOPO/IOB C MIOMOIIBIO POIHOTO SI3bIKA U S3bIKa
xumud I1poBoauth pedrekcrio coOCTBEHHBIX
JOCTIDKCHUH B TO3HAHMU XMMHH YIJIEBOAOPOIOB.
AHanM3UpOBaTh Pe3yabTaThl KOHTPOIbHON PadOTHI U
BBICTPAUBATh IIyTH JOCTHXKEHUS JKEJIaeMOT0 YPOBHS
YCHEIHOCTH

TEMA 3.
KUCJIOPOJICO
JIEPKAILLIME
OPI'AHMYECK
UE
COEJIMHEHUS

Hcrnonp3oBaHne yMEHMI M HaBBIKOB PpA3JIMYHBIX BUAOB I103HABATEIBHOMN
JEeSITeIbHOCTH, NPUMEHEHWH OCHOBHBIX METOMOB IIO3HAHUS (CHCTEMHO-
“H(OPMAIIMOHHBIH aHAIN3, MOJEIMPOBAHKE) ISl U3YICHUS PA3IUUHBIX CTOPOH
OKpYyXaromen JIEHCTBUTECILHOCTH,
MHTEIUICKTYAIbHBIX Orepaluii: (opMyTHpOBaHHE THUIIOTE3, aHAIU3 U CHHTE3,

HCIIOJIb30BAHHUC OCHOBHBIX

CpaBHEHHE,  O00OOIIEHWE,  CHUCTEMaTW3alMs,  BBIABICHHE  IPUYHUHHO-
CIICICTBEHHBIX CBf3€H, IOHCK aHAJOroB; YMEHHE TIEHEPHpOBAaTh HICU H
OTPEZENATh CPENCTBA, HEOOXOANMBIC IS MX PEaln3allii; YMEHHE ONpeNeisTh
e W 3aJadd JEATeIbHOCTH, BBIOMpATh: CpEICTBA peaTM3alUM ILIENH |
MPUMEHATh WX HA TPAKTHKE; WCIIONb30BAHWE PA3IHYHBIX HCTOYHHUKOB IS
MOTYYeHHS] XUMHYECKOH HH(OpMAannK, TOHNMAaHNE 3aBUCHMOCTH COIEPKaHUS U
(hopMBI TipecTaBIeHUS MH(OpMAIMH OT Iielel KOMMYHHUKAIINH U afpecaTa.

Pezynamusnvie YYJ/]: camocTosTenbHO OOHapyxuBaTh U (hopMymHpoBaTh

Ha3zpiBaTh 110 MEXAyHApOIHON HOMEHKIIATYPE CIIUPTHI.
XapakTepH3oBaTh CTPOCHHE, CBOMCTBA, CLIOCOOBI
HONTy4eHHs M 00JIaCTH MPUMEHEHHS 3TaHONA 1
TJIMLEPUHA C IOMOLIBIO POTHOTO A3bIKA U SI3BIKA
xuMun. KimaccnuumpoBats CIIUPTHI 10 MX aTOMHOCTH.
Habionath, caMOCTOSATETBHO MIPOBOANTD U OIMCHIBATH
XUMUYECKHUM 9KCIIEPUMEHT. XapaKTepU30BaTh
MPOUCXO0XK/ICHNE ¥ OCHOBHBIE HAIIPABIICHUS
HCIIONIb30BaHMS U NepepabOTKU KaMEHHOTO YIJIsl.
YcTraHaBIMBATE 3aBUCHMOCTh MEXIy 00beMaMu
JoOBIYH KaMeHHOTro yrisi B PO u Oromkerom.
HaxoanTh B3aMMOCBSI3b MEXIY N3y4aeMbIM
MaTepraoM 1 Oymymiel mpodeccHoHaTbHON’
JIeaTeNbHOCTRIO. [IpaBriTa 3K0MornIeckKr rpaMOTHOTO
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y4eOHYI0 TIpoOiieMy, OIpEeNeNaTh Ienb Y4eOHOH NesTeTbHOCTH; BBIIBUTATDH
BEPCUH pPEUIEHUs] MpoOJIEeMBbl, OCO3HABATh KOHEYHBIH pE3yJbTaT, BHIOWpATh W3
NPEUVIOKEHHBIX M HMCKAaTh CaMOCTOATENBHO CpPEACTBA JIOCTIDKEHHS 1INy,
OCTaBIIATH (MHIWBHIYaJbHO WIIM B TPYIIIE) IUIaH PEUIEHHs NpOoOJeMbl; paboTras
TI0 TIJIaHY, CBEPSATH CBOM JEWCTBHS C LEIBIO U, TIPH HEOOXOIUMOCTH, UCIIPABIATH
OLINOKH JUajgore C y4UTENIEM COBEPIIEHCTBOBATh
CaMOCTOSITEIILHO BEIPAOOTaHHBIE KPUTEPUH OLIEHKH.

CaMOCTOATCIIBHO, B

Ilo3nasamensuvie YY/[: ananu3upoBaTb, CpaBHHMBaTh, KIacCH(UIMPOBATH M
0000maTh (axkTel W sBICHUS. BBIABISATE TNPUYMHBI U CIEICTBUSI IMPOCTBIX
SIBJICHUH. OCYILIECTBIIATh CPAaBHEHUE, KIIACCU(PHKAIIUIO, CAMOCTOSTEIILHO BHIOMpas
OCHOBaHUSI W KPUTEPHUU JId YKa3aHHBIX JIOTHYECKUX onepaunﬁ;
paccyxaeHue,
CIICICTBEHHBIX CBS3CH. CO3/1aBaTh CXEMAaTHYECKUE MOJICIM C BBIACICHHEM

CTPOUTH

JOTH4YecKoe BKJIIOYAIOIIEE  YCTAHOBJICHHE  MPHYMHHO-
CYHIECTBECHHBIX XapaKTEPHUCTHUK O6’beKTa. COCTaBJIATHL TE3UCHI, pa3JIMUHLIC BUbI
TUIAHOB (IIPOCTHIX, CIIOKHBIX U T.I1.). MPeoOpPa3oBbIBATH HHPOPMALIMIO M3 OIXHOTO
BUIa B JApyrod (Tabiuiy B TEKCT M Tp.). YMETb OIPEACHATh BO3MOXKHBIC
UCTOYHMKHA HEOOXONUMBIX CBEIEHHH, IPOU3BOAUTH IOMCK HH(popMarmy,

AaHAJIM3UPOBATH U OLICHUBATH eé JAOCTOBEPHOCTDH

Kommynukamugnvie YY/I: OpraHM30BBIBaTh  y4eOHOE
B3aUMOJIeiiCTBHE B Tpymne (ONpemensiTh OOIue LeNH, paclpelneisTh pPOH,
JOTOBapUBAThCS OPYT C APYTOM U T.X.). GopMynupoBaTh COOCTBEHHOE MHEHHE U
MO3UIMIO, aPTYMEHTUPYET UX. OCYIIECTBISITh B3aUMHBIM KOHTPOJIb U OKa3bIBAaTh B

COTPYAHUIECTBE HeO6XOIII/IMy}0 B3aNMOIIOMOIb. OPraHU30BBIBAThE U IVIAHUPOBATH

CaMOCTOATCIIBHO

y4eOHOe COTPYIHHYECTBO C YUYHTEIEM M CBEPCTHHKAMH; ONPEHEIATh LEIH U
(YHKIMU Yy9aCTHHKOB, CIIOCOOBI B3aNMOJCHCTBUS, INTAHUPOBATH OOIIHE CIIOCOOBI
paboter;. Opath Ha ce0s MHUIIMATHBY B OpPTaHM3AIMU COBMECTHOTO IEHCTBUS
(memoBoe NHMIEPCTBO); BIAJETh MOHOJNOTMYECKOW W AMAJIOTHYECKOH (hopMaMH
pedr B COOTBETCTBUM C TPaMMaTHYECKUMH W CHHTAKCHYECKUMH HOPMaMH
POMIHOTO SA3BIKA.

TIOBE/IEHHS ¥ 0e301acHOro 0OpamieHus ¢ KaMEHHBIM
YIJIEM M IPOAYKTaMHU KOKCOXUMHYECKOTO
MPOU3BOJICTBA B OBITY M IPOMBIIIIIEHHOCTH.
XapakTepr30BaTh 0COOEHHOCTH CTPOCHUSI U CBOMCTBA
(heHONa Ha OCHOBE B3aMMHOTO BIIMSIHUS aTOMOB B
MOJIEKYJIE, a TAK)KE CIIOCOOBI MOy4IeHUs U 001acTh
NPUMEHEeHNUs PEeHOIIa C TOMOIIBIO POJTHOTO S3bIKA U
s3bIKa XMMUK. HabmtonaTh 1 OMuckIBaTh
JIEMOHCTPAIMOHHBIA XUMHUUECKHUI SKCIIEPHMEHT.
Co0utoaath npaBuiia 3KOJIOrHYEeCKH TPaMOTHOTO U
0e30MacHOro 00palleHus ¢ TOPIOYNMH U TOKCHYHBIMHU
BEILlECTBAaMH B OBITY M OKpY)Katolliei cpee.
XapakTepHu3oBaTh 0COOEHHOCTH CBOWCTB
(hopmasberuaa 1 aneTaibleria Ha OCHOBE CTPOCHUS
MOJIEKYJ, CTIOCOOBI MONYy4eHHs ¥ UX 001acTH
MPUMEHEHHUS C IOMOILBIO POJHOTO SA3bIKA U S3bIKA
xumun. HabmtonaTh, onMchIBaTh U IPOBOAUTD
XUMHYECKUH dKcriepuMenT. CoOIoaaTh paBmia
9KOJIOTHYECKH TPaMOTHOTO U 6€301macHOro o0paIieHus
C TOPIOYMMU U TOKCUYHBIMU BELIECTBAMHU B OBITY U
OKpYyKalollel cpese. XapakTepru3oBaTh 0COOEHHOCTH
CBOICTB KapOOHOBBIX KUCIIOT HAa OCHOBE CTPOECHUS UX
MOJIEKYI, a TaKKe CIIOCOOBI MOy4YeHHs U 00JIacTu
MPUMEHEHHUS MYpPasbUuHoti U YKCYCHOM KHCIIOT C
MIOMOIIBIO POJHOTO SI3bIKA U SI3bIKA XUMUH. Pazmiuars
obmiee, 0COOCHHOE U eTUHUIHOE B CTPOCHUN 1
CBOWCTBaX OPTaHUYECKUX (MypasvuHoll N YKCYCHOM
KHCIJIOT) ¥ HeOpraHMIeckux KucioT. Habmonats,
OITMCBHIBATH M MPOBOJUTH XUMHUYECKUI SKCIIEPUMEHT.
CobiroaTh mpaBMIia SKOJIOTHIECKHA TPAMOTHOTO
0e30macHOro 0OpaIIeHus ¢ TOPIOYNMH U TOKCUIHBIMHA
BEIIIECTBAMH B OBITY M OKpY’KaIOIIEH cpee.
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TEMA 4.

Hcnons3oBanue yMeHI/Iﬁ U HAaBBIKOB Ppa3JIMYHBIX BHUOB MO3HABaTEILHOU

XapakTepr3oBaTh OCOOCHHOCTH CBOMCTB KUPOB Ha

A30TCOIEPXK JESITeIBbHOCTH, TMPUMEHCHHWH OCHOBHBIX METOJOB IO3HAHUSA (CHCTEMHO- | OCHOBE CTPOCHUS MX MOJICKYI, a TAKXKE
ALIME WH(POPMAIMOHHBIA aHAN3, MOICIUPOBAHUE) IS W3YYCHHS PA3IMYHBIX CTOPOH | KIaCCH(HKAIIMH KHPOB MO UX COCTABY U
EEFAHHIIECK OKpYyKarolie AelCTBUTENbHOCTH; UCTIONb30BAaHIE OCHOBHBIX MHTEJUIEKTYAIBHBIX | MPOUCXOKIIEHUIO U MTPOU3BOACTBO TBEP/IBIX KUPOB HA
COEJIMHEHUS orepanuii: GopMyITUpOBaHKE THIIOTE3, aHAJIU3 U CHHTE3, CPaBHEHUE, 0000IICHUE, | OCHOBE PACTHTENBHBIX Macel. Ha ocHOBe peakimu
CHCTEMaTH3allMs, BBIABICHUC IPUIMHHO-CIICJICTBEHHBIX CBS3CH, MIOMCK aHAJIOTOB; | 3TepUHUKAIMH XapaKTePHU30BaTh COCTAaB, CBOWCTBA U
YMEHHE TCHEPHPOBATh HJEH U ONPEACIATh CPEICTBA, HEOOXOAMMEBIC i1 HMX | 00JIACTH MPUMEHEHHUS CIOKHBIX 3(upoB. Habmonatk,
peanuzanumy; Pezynamuenvie YYJ/[: camocToATeNbHO OOHApYKMBaTh W | ONUCHIBATH U MPOBOANTH XMMUUECKUN SKCIIEPHUMEHT.
dhopMynupoBaTh y4eOHYIO MPOOJIEMY, ONPENENATh Ielb yueOHoi nestenpbHocTH; | CoOoaaTh mpaBuiia SKOJOTHYECKH IPAMOTHOIO U
BBIIBUTaTh BEPCUU PpEIICHHUS IMPOOJIEMbI, OCO3HABATh KOHEUHBIH pE3yJbTaT, | 0€30MacHOro 0OPAIICHUS C TOPIOYUMH M TOKCUYHBIMH
BBIOMpATh M3 NPEUIOKEHHBIX M HCKAaTh CaMOCTOSTENBHO CPEICTBA JIOCTHXKEHUs | BELIECTBAMU B OBITY M OKPYKAIOILEH cpejie.
LeJIH; XapakTepu30BaTh COCTaB YIIIEBOJIOB U HX
Kommynukamuenvie YYJ/[: camMoCTOATEN HO  OpraHM30BBIBATH  y4eOHOE | KiaccH(UKaIMIO Ha OCHOBE CIOCOOHOCTH K
B3aUMOJIEHCTBIE B Trpynne (OmpeAeisaTs oOIIue UeNH, paclpeleisTb ponu, | Tuapoiu3y. OMUchBaTh CBOWCTBA TITFOKO3bI KaK
JIOrOBapHBAaThLCS APYT C JAPYroM U T.A.). GopMyarpoBaTh COOCTBEHHOE MHEHHE U | BEIECTBA C ABOWCTBEHHOH (DyHKIMEH
TIO3UIIMIO, APTYMEHTHUPYET UX. OCYIIECTBIIATH B3aMMHBIM KOHTPOJIb U OKa3bIBAaTh B | (AJIBAETHAOCIHPTA). Y CTAHABIMBATH MEXIIPEIMETHBIC
COTPYZHHYECTBE HEOOXOAMMYIO B3aUMOIIOMOIIb. OPTAHU30BBIBATh U INIAHUPOBATH | CBSI3M XUMHH U OMOJOTHU Ha OCHOBE PACKPBITHS
yueOHOe COTPYAHUYECTBO C YIUTENEM U CBEPCTHUKAMU; OMOJIOrN4ecKOol POJIM U XUMUYECKHX CBOMCTB
BA)KHEHIINX IPEJCTaBUTENEH MOHO-, U~ U IIOJIU-
caxapunoB. HabnronaTh, OMmMCHIBaTh U IPOBOAUTH
XUMUYECKHi 3kcriepuMeHT. CobtoiaTh npaBuiia
TEXHHKH 0€30MaCHOCTH MpU paboTe B KAOUHETEe XUMHU
coeMHeHu U yraesonopoaos. [Iposoauts
pedrekcuio coOCTBEHHBIX TOCTHKEHUI B MO3ZHAHUU
XUMHH yTIIEBOJOPOOB, a TAKKE KUCTIOPOA- U
a30TCOMIEPIKAIINX OPTaHNIECKUX BEIIECTB.
AHanm3upoBaTh pe3yIbTaThl KOHTPOIBHOM pabOTH U
BBICTPAaWBATh IYTH JOCTIKCHHUS )KETAEMOT0 YPOBHSA
YCTIECIIHOCTH
TEMA 5. Hcnonb3oBaHne yMEHUH U HaBBIKOB pa3JIMYHBIX BHJIOB II03HABATENbHOW | XapaKTepU30BaTh PEaKUMU NOIUMEPU3ALINU U
XMUA U NEeSITeIhbHOCTH, TPUMEHEHHH OCHOBHBIX METOJOB IO3HAHMSA (CHCTEMHO- | TOJMHMKOHACHCAIMU KaK CIIOCOOBI TOTYIeHHUS
JK13Hb WHPOPMANIMOHHBI aHANIN3, MOACIMPOBAHUE) UL W3YUCHHUS PA3NUYHBIX CTOPOH | CHHTETHYECKHIX BBICOKOMOJICKYISPHBIX COCTUHCHHUH.

Oprxca}omeﬁ HeﬁCTBHTCHLHOCTH; HCIIOJIB30BAHUE OCHOBHBIX HHTCIIIICKTYAJIbHBIX

OnuceIBaTh OTAOCIIBHBIX HpCHCTaBHTCHCﬁ ImIacTMacc u
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onepaiui: HopMyNIHpoBaHHe THIIOTE3, AHAITM3 M CHHTE3, CpPaBHEHHE, 0000IIIeH e,

BOJIOKOH, UX CTPOCHUC U Knaccn(bmcaumo C IIOMOIIBIO

CHCTEMATH3AIlHs, BBISBICHHE MPUYHHHO-CIICJCTBEHHBIX CBS3EH, TIOUCK aHAJIOTOB;
YMEHHE TEHepHPOBATh HJCH M ONpPEACNATh CPEACTBa, HEOOXOAUMBIC IS HX
Pezynamuenvie YYJ/[: camocTOATEIbHO OOHAPYXHMBAaTh U
(hopMynHupoBaTh y4eOHYIO MPOOIIEMY, ONMPENENAThH Iellb YUCOHOH NesITeIbHOCTH;
BBIJIBUTATh BEPCHH peEIIeHHs MPOOIIEMbI, OCO3HABATh KOHEYHBIH pE3yNbTaT,
BBIOUpATh W3 MPEJIOKCHHBIX U HUCKATh CAMOCTOSATEIBHO CPEICTBA JOCTHIKCHHUS

peanu3aium;

LeNy;
Kommynukamuenvte YY/]: caMOCTOSATENBHO  OpPraHW30BBIBATH  ydeOHOE
B3auUMoZeiicTBUe B rpymme (OompenensTs oOliue LEenH, paclpeneniTh ponu,
JIOTOBapHBATBCS APYT C APYroM U T.A.). GOPMYIHPOBaTh COOCTBEHHOE MHEHUE U
MO3UINI0, apTYMEHTHUPYET UX. OCYIICCTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B
COTPYAHUYIECTBE HCO6XOJII/IMy}O B3anMOIIOMOIIb. OPraHU30BbIBATH U IJIAHUPOBATH
y4e0HOe COTPYJHUYECTBO C yUUTENIEM U CBEPCTHUKAMHU.

POIHOTO sI3bIKA U A3bIKa XMMUHU Ha ocHOBe
MEXIPEIMETHBIX CBSI3€H ¢ OHONOrHell yCTaHaBIMBATh
obmree, 0COOEHHOE U eMHUYHOE JUTsT (PePMEHTOB KaK
OMOJIOrMYecKnX KaTajan3aTopoB. PackpbIBaTh UX pOJIb
B OpTraHU3allUM XKU3HU Ha 3eMJie, a TakKe B MUIIEBON U
MEAUIMHCKOM npomblnuieHHocTH Ha ocHoBe
MEXIPEIMETHBIX CBSI3€H ¢ OHoorueil packpbIBaTh
OMOJIOrMYEcKyI0 POJIb BATAMHHOB M UX 3HAUCHUE IS
COXpaHEeHHUs 3/10poBbs yeroBeka Ha ocHoBe
MEXIPEIMETHBIX CBS3€H ¢ OHONorneil packpbIBaTh
XUMHUYECKYIO IIPUPOAY TOPMOHOB M UX POJIb B
OpraHmu3anun FyMOpaHLHOﬁ peryiniaunu AeaT€JIbHOCTHU
opraHu3Ma 4ejoBeka. PackpriBaTh poib IeKapcTB OT
(dhapmakoTepanuu 10 xumuoTepanuu. OcBanBaTh
HOPMBI 9KOJIOTHYECKOr0o U 0e30MacHOro o0pamieHus ¢
JIEKapCTBEHHBIMHU Ipenapartamu. opmMupoBaThb
BHYTPEHHEE YOSKACHHE O HEMPUEMIIEMOCTH JJaXKe
OJHOKPATHOT'O IIPUMEHEHUS] HAPKOTUYECKHX BEIIECTB.
[IpoBoauTh, HAOMIOAATH M ONMUCHIBATH XUMHYECKHNA
OKCHEPUMEHT IS UICHTH(HUKALIMN IUIacTMacC U
BOJIOKOH C ITOMOIIIBIO KaUE€CTBEHHBIX PEAKIH] .
PaccmaTpuBaTh XMMUUECKHE PEAKIIK Ka4ECTBEHHO U
KOJIMYECTBEHHO C ITOMOIIBIO0 pacuyeToB. PemaTs 3aga4un
Ha BBIBOA ()OPMYITBI OPTaHMYECKOr0 BEIIECTBA T10
MPOAYKTaM CTOPAHUS U MACCOBBIM JIOSIM DJIEMEHTOB
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TemaTnyeckoe niannpoBanue 11 kmacc

Haunmenosanue paznena | Konuuectso YHuBepcalbHbIe OCHOBHBIE BH/IbI JIESITENEHOCTH 00YYaIOIIUXCSI
4acoB yueOHbIe NeCTBUS
(YY)
TEMA 1. 4 Hcnonb3oBaHue yMeHMH U HAaBBIKOB  pa3lMYHBIX  BUAOB XapakTepu3oBaTh 3JEMEHTHl MalbIX MEPHOAOB MO  HUX
IMEPUOJUYECKHNU MO3HABATENILHON JESITeTIbHOCTH, MPUMEHEHUH OCHOBHBIX METOJI0B nonoxenuto B Ilepuoanueckoit cucreme JI. Y. Menneneesa.

3AKOH U CTPOEHUE
ATOMA

MTO3HAHUSA (cucreMHO-NH(pOPMAIIMOHHBIH aHanus,
MOZICNMPOBAHHUE) ISl U3YUEHHUsI PA3TUYHBIX CTOPOH OKpYIKaroIen
HeﬁCTBHTeﬂbHOCTH; HUCIIOJIB30BAHHUEC OCHOBHBIX
UHTEIUIEKTYaJbHbIX  OIEpallUi: (GOopMynHUpOBaHHE THUIOTE3,
aHaJIM3 M CHUHTE3, CpaBHEHWe, O000OIICHWE, CHCTeMaTH3alus,
BBISIBJICHUE TIPUYHHHO-CIICCTBEHHBIX CBSI3CH, MOMCK aHAJIOTOB;

yMEHHME TCHEpUpOBaTh HUJIEM M  ONpENeNsTb  CPEJCTBa,
HEOOXOAUMBIE Ul UX peallu3allii; yMEHHE ONpeNeNiTh el U
3aJja4M JeATeNbHOCTH, BBIOMPATh: CPEICTBA pealn3aliyl el U
MIPUMEHATh HMX Ha IIPAKTHUKE; UCIIONB30BAHUE  PA3IIMIHBIX
HUCTOYHMKOB JUI1 IONY4YEHHS XHMHYECKOH HMH(pOpMAauuH,
MIOHMMAaHHEe 3aBUCHMOCTU COIEpKaHUs U (hOPMBI MPEACTABICHUS
uH(pOpPMaLUK OT LieNield KOMMYHHKAIMH U aJpecara.

Pezynamuenvie YY/]: caMOCTOATENBHO  OOHApYKHUBaTh W
(dhopmynupoBaTh y4eOHYIO MpoOJIeMy, OMPENeNATh Lelb y4eOHOU
JEeATENPHOCTH; BBIABUIATh BEPCUH PEIICHHS IIPOOJIEMbI, OCO3HABATh
KOHEUHBI pE3yNbTaT, BHIOMpATh U3 IPEAJIOKEHHBIX M HCKaTh
CaMOCTOSITETIBHO ~ CPEJCTBA  JOCTWKEHHUSI  IIETH;  COCTABISTH
(MHOUBHUIyaTbHO WIH B TPYINE) IDIAH pEIICHHS MPOOIIEMBL;
pabortast 1O MIaHy, CBEPATh CBOM JCHCTBHSA C IEIBIO H, NPH
HEOOXOANMOCTH, UCTIPABIIATH OMNOKN CAMOCTOSITENBHO; B THAIOTE
C YYWTENEeM COBEPIICHCTBOBATH CAMOCTOSITENIFHO BbIpabOTaHHBIC

Jlasamwv onpedenenusi axicHeiuux

XUMUYECKUX NOHAMUU. 6eujecmeo, XUMUYeCKUl dJeMeHm,
amom, OMHOCUMENbHAS AMOMHAA Macca, u3omonsi. JlaBaTb
ompelielieHNe BHIOB  KJIAcCH(UKALMH: E€CTECTBEHHOH |
HCKYCCTBEHHOM.

BemmonHenne  mpsAMOro  JA€AyKTUBHOTO — JJOKA3aTeNbCTBA
Co3ganue  Mozeneil ¢ BBIIEJNEHHEM  CYIIECTBEHHBIX
XapaKTepUCTHK  O0beKTa W WX  [PEACTaBICHHEM B
MPOCTPAaHCTBEHHO-TPapUIecKoil WM 3HAKOBO-CUMBOJIMYECKOU
¢dopme. [IporHozupoBaTh CBOWCTBa XMMHUYECKUX DIIEMEHTOB U
ux coenvHeHuWd Ha ocHoBe Ilepuommueckoi cucremsl /. U.
MenzeneeBa. KoHcTpynpoBaHWe NEPHOIUYECKON TaOIUIIbI
XUMHYECKHX JJIEMEHTOB C  WCIIOJIB30BAHHMEM  KapTOYEK.
IIpencraBnsaTh CIOKHOE CTPOSHHE aTOMa, COCTOSIIETO W3 sapa
U DJEKTPOHHOW 000moukn. HaxoouTe B3aUMOCBS3H MEXIY
nonoxkeHueM osneMmenta B Ilepuoamueckoit cucreme . U.
MenneneeBa u  crpoeHnmeM ero artoma. CocTaBisTh
3JIEKTPOHHBIE M 3JEKTPOHHO-TpadUIeCKre POPMYITBI aTOMOB S-,
p- u d-onemenmos. TlpencTaBisaTs pa3sBUTHE HAYYHBIX TEOPHI
M0 CIIUpaIM Ha OCHOBE Tpex (opmynupoBok [leprommdeckoro
3akoHa. OTHCBIBATH CTPOCHHE aTOMAa M CBOMCTBA XUMHYECKHIX
9JIEMEHTOB W HX COEAUHEHMH Ha ocHoBe llepmoguueckoi
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KPUTCPUU OLCHKU.

Ilo3naeamenvhole YVi: AHAIM3UPOBATh, CPaBHHUBATb,
KIaccu(UITUPOBaTh U 0000ImaTh (akThl U SBJICHUS. BBIABIATH
MPUYUHBI W CJIEIACTBUSA MPOCTBIX  SBJICHUHA.  OCYIICCTBIATH
CpaBHEHHE, KJIaCCU(PHUKAIINIO, CAMOCTOSATEIFHO BBIOUpAas OCHOBAHHUS
U KPUTEPHU U1 YKa3aHHBIX JIOTHYSCKUX OIEpanuil; CTPOUTH
JIOTHYECKOE PaCCyXICHHUE, BKITIOYAOIIEEe YCTAHOBICHUE TPUYUHHO-
CIICZICTBEHHBIX CBS3CH. CO3/IaBaTh CXEMATHYECKUE MOJCIH C
BBIJICICHHEM CYIIECTBCHHBIX XapaKTEPUCTHK OOBEKTA. COCTABIIATH
TE3UCHI, pPa3JINYHBIC BHUBLI IJIAHOB (HpOCTI)IX, CJIOKHBIX H T.l'[.).
npeoOpa3oBbIBaTh MH(OpPMALMIO W3 OXHOrO BHIA B JPYro
(Tabnuily B TEKCT M Mp.). yMETh ONpENeNsiTh BO3MOXKHBIC
HUCTOYHUKH HeO6XOllI/IMBIX CBe}]CHHﬁ, IpOU3BOANTH IIOUCK
uH(OpMaLUK, aHATU3UPOBATh U OLIEHUBATH €€ IOCTOBEPHOCTD

Kommynukamusnsie YY/[: caMOCTOATENBHO OpraHU30BBIBATH
yuyeOHOe B3aMMOEHCTBUE B Tpymie (onpenensith OOIIue e,
pacmpeneNaTh pONM, JOrOBApUBATBCA IPYyr C JAPYrOM M T.K.).
(dbopMyTupoBaTh COOCTBEHHOE MHEHHE U IO3MIHIO, apIyMEHTHPYET
UX. OCYLIECTBIATh B3aMMHBIH KOHTPOINb U  OKa3bIBaTh B
COTPYIHHYECTBE HEOOXOAMMYIO B3aUMOIIOMOILb. OPTaHW30BHIBATH
U IUIAHUPOBAaTh y4eOHOE COTPYOHUYECTBO C YUUTENEM H
CBEPCTHUKAMH; OIpeNeNsTh Ledd M (QYHKUHMH YYacTHHKOB,
CIocoObl B3aMMOCHCTBUS; TUNIAHUPOBAThH OOIIHE CIOCOOBI paOOTHL;.
Opath Ha ce0s MHUIUATHBY B OPTraHU3alH COBMECTHOTO JAeiCTBHS
(menoBoe JTMIEPCTBO); BIIAAETh MOHOJIOTMYECKOH M THAJIOTHYECKON
dopMaMu pedyn B COOTBETCTBUM C TIPAMMATHYECKHMH H
CHHTaKCHYECKHMH HOPMaMH POIHOTO SI3bIKA.

cucrembl JI. WM. MengeneeBa. Ommuocums xumuyeckue
9NeMeHmMbl K MOMY UIU UHOMY DJIeKMPOHHOMY CeMelucmsy.
Packpvisamv ocobennocmu cmpoenusi amomos d-snemenmos u
f-anemenmos

TEMA 2. CTPOEHUE
BEIIIECTBA

11

Ucnonb3oBaHHe yMEHHH W HAaBBIKOB  pA3JIMYHBIX  BHIOB
MO3HABATENEHON JIeATeNbHOCTH, IPUMEHEHHH OCHOBHBIX METOZIOB
TTO3HAHUS (cucremHO-HHDOPMAITIOHHEII aHaIu3,
MOJICITUPOBAHHUE) JUIS U3YUCHUSI Pa3IMYHBIX CTOPOH OKPY Karoliei

OOBsCHATD WHEPTHBIE  CBOMCTBa  ONIAaTOPOMHBIX  Ta30B
OCOOGHHOCTAMH ~ CTPOCHUSI HX aToMa. XapaKTepH30BaTh
KOBAJICHTHYIO CBfI3b KakK CBS3b, BO3HHUKAIOIIYIO 3a CYET
00pa3oBaHMs OOIIMX DIEKTPOHHBIX AP Nymem NepeKpbleaHus.
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Z[eﬁCTBHTeJ'ILHOCTH; HCIIOJIB30BAHUC OCHOBHBIX
HUHTCJUICKTYaJIbHbIX onepaum‘/‘l: (l)OpMyJ'II/IpOB aHHUC THUIIOTE3,
aHaJIu3 MW CHUHTE3, CpPaBHCHUC, O606H_IeHI/Ie, cucreéMaTusanms,

BBIABJICHUEC IPUYIHWHHO-CJICACTBCHHBIX CBHBeﬁ, IIOUCK aHaJIOI'OB,

YMEHHE TeHepUpoBaTh HJIEM U  ONpeAeisITb  CpEeICTBa,
HEoOXOMMMBIE Ul UX peasiu3aluy; YMEHHE ONpeNeNsiTh el U
3a/lauu JeATeIbHOCTH, BHIOMPATh: CPE/ICTBA peaslu3alvy LEeTH U
UCTIONIBb30BaHUE Pa3IIUYHBIX
XUMHUYECKOH  uHpopmarymy,

IPUMEHATh UX Ha IPAKTHUKE;
UCTOYHMKOB  JJIs  IOJIy4EHUS
TIOHMMaHHUEe 3aBUCHMOCTHU COZIEP)KaHUSI M (OPMBI MPEICTABICHHS
uH(opMaLuK OT 1eneil KOMMYHHUKAIMU 1 aJipecara.

Pezynamuenvie YVY/I: OOHapyXuBaTh |
(dbopMynrpoBaTh yueOHYIO MpOOJIEMy, ONpENeNnsTh Lelb yueOHOU
JIeATENIbHOCTH; BBIZIBUTaTh BEPCUH PELICHHs IIPOOIIEMbI, 0CO3HABATh
KOHEUHBII pe3yNnbTaT, BbIOMpAaTh M3 NPEIUIOKEHHBIX M HCKATh
CaMOCTOSITEJILHO ~ CPEJICTBA  JIOCTHXKCHUSI  LEJIH;
(MVHAMBUIyaIbHO WM B TpYIIeE) IUIAaH peUIeHHs MpoOIeMbl;

paboTass IO IUIaHY, CBEpATb CBOM JCHCTBUSI C LEJNBIO U, INPH

CaMOCTOATCIIBHO

COCTaBJIATh

HEOOXOUMOCTH, HCIPABIATH OMINOKH CAMOCTOSTENBHO; B THAJIOTe
C Y4YHUTelIeM COBEpIIEHCTBOBATH CaMOCTOSTENIHHO BHIPaOOTAHHbIE
KPUTEPUH OLIEHKH.

Ilo3nasamenwvnule yyia: AHAIN3UPOBATh, CPaBHUBATb,
knaccudupoBaT U 0000maTh (pakThl M SBICHUS. BBISBISITH
MPUYMHBI ¥ CIEACTBUS  TPOCTHIX OCYIIECTBIISATH
CpaBHEHHE, KJIacCH(HUKALIUIO, CAMOCTOATEIHHO BHIONpAsi OCHOBAHUS
W KPUTEPHM ISl YKa3aHHBIX JIOTHYECKUX OIEpalyii; CTPOUTH
JIOTUYECKOE PacCy’kI€HNE, BKJIIOYAIOIIEE YCTaHOBJICHHE IPUYNHHO-
CIICICTBEHHBIX CBS3€H. CO3/aBaTh CXEMAaTHYECKHE MOJETH C
BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA. COCTAaBIISATH
TE3HCHI, PA3JIUYHBIE BHIBI IUIAHOB (IPOCTBIX, CIOXKHBIX M T.IL.).

mpeoOpa3oBEIBaTh WHPOPMANWIO W3 ONHOTO BHIA B JPYrou

SIBIICHHM.

anexmponnbix opoumaieti. KnaccnpuumpoBats KOBaJICHTHBIC
CBS3M O Pa3HBIM OCHOBAaHMSM. Y CTaHABIMBAaTh 3aBUCUMOCTh
MEXJy THUIIOM XHMHMYECKOH CBSI3M, THIIOM KpPUCTAJUIMYECKOH
pemeTKu u ¢usnueckumMu CBOHCTBaMH
XapakTepu3oBaTh HOHHYIO CBA3b KaK CBfA3b, BO3HUKAIOLIYIO
MyTeM OTJauu WK Tmpuema sJekTpoHoB. KiaccupuumpoBarts
HOHBI MO pa3HbIM OCHOBaHMSAM. Y CTaHABIMBATh 3aBUCHUMOCTh
MEXJy THUIIOM XHMHMYECKOH CBSI3M, THIIOM KpPUCTAJUIMYECKOMH
pemeTKu u (usnueckumMu CBOMCTBaMHU
XapakTepu3oBaTh METAJUIMYECKYIO CBS3b KaK CBS3b MEXIY

BCIICCTB.

BCIICCTB.

aTOM-HOHaAMH B MeTaJiax )41 CIuIaBax MoCpEACTBOM

0000IIIECTBIEHHBIX  BaJIEHTHBIX OOBACHATH

CIVHYI0 IPUPOLY
3aBUCUMOCTb  MEXJy TUIOM XHUMHUYECKOU

3IIEKTPOHOB.

XUMHUYECKUX CBS3eld. Y CTaHaBJIUBATh

CBs3H, THUIIOM
KPHCTAJUTMUECKON pemeTkn W (U3NUECKHMMHU CBOMCTBAMHU
BEIIECTB.  XapaKTepu30BaTh  OCOOGHHOCTH  arperaTHoro
COCTOSIHUSL BEILECTB HA OCHOBE MOJEKYIAPHO-KMHETHYECKUX
NPEACTABICHUN. Y CTaHABIMBATL MEXKIIPEIMETHBIE CBSI3H C
(u3uKoil Ha 3TOM OCHOBE. YCTaHaBIMBATh MEXKIIPEIAMETHBIE
CBSI3U C OHONOrMel Ha OCHOBE pAcCMOTPEHUS MPHPOIbI
BOZOPOAHON CBSA3U U €€ POJIA B OPraHU3aLUU KUBOW MATEPHU.
KitaccudunupoBaTh TBepAbIe BEIIECTBAa HA KPUCTAUINYECKUE
amopdHbIe. MEXIY THIIOM
XUMUYECKON CBSI3M, THUIIOM KPUCTAJUIMYECKOM PEIIETKU U
(u3MUECKMMH  CBOWCTBAaMH  BEILECTB.
amorponuy. WmIocTpupoBaTe 3TO  SIBIECHUE PA3IMYHBIMU
npuMepaMyd. Haxomute oTnuuMs cMmecedl OT XUMHUYECKHUX
coequHeHU. OTpaxxaTb COCTaB CMECEH C IMOMOINBIO MOHSATHUS
«roms» MaccoBas M oObeMHas. lIpou3BOIMTH pacdeTsl ¢

HCIIOJI30BAHUEM 3TOI0 MOHSATHS. Y CTAHABINBATH 3aBHCHMOCTD

VYcraHaBnuBaTh 3aBUCHMOCTH

OOBSICHATD  SIBJIIEHUE

MEXIy Pa3iHImsIMA B (U3NYECKUX CBOWCTBAX KOMIIOHEHTOB
cMeceld W cmoco0amMyM WX pa3neneHus. PemaTs 3amadn Ha
HaXOXXICHHE Macchl (00beMa) KOMIIOHEHTa B CMECH, MacChl
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(Tabnuiyy B TEKCT M TMp.). yMEThb ONPEACTATh BO3MOXKHBIC
WCTOYHUKA HEOOXOMUMBIX  CBEACHUH, IPOM3BOIUTH  ITOHCK

I/IH(I)OpMaIII/II/I, AHAJIM3UPOBATH U OLICHUBATH e JOCTOBCPHOCTDH

Kommynuxkamuenwvte YY/[: caMOCTOSITENbHO OpraHU30BHIBATH
yueOHOEe B3aMMOJCHCTBHE B Tpymme (OnpeaeisaTh OOIIHe Ieiu,
pacrpeneNiath POJH, JOrOBapUBATHCS IPYr C JOPYroM W T.1.).
(hopMyarpoBaTh COOCTBEHHOE MHEHHE U MMO3HIUI0, aPTyMEHTUPYET
UX. OCYUIECTBISATh B3aMMHBIM KOHTPOJIb W  OKa3biBaTh B
COTPYAHUYECTBE HEOOXOAUMYIO B3aWMOIIOMOIIb. OPraHU30BHIBATH
U TUIAHUPOBAaTh Yy4eOHOE COTPYJAHHUYECTBO C YYHTENIEM U
CBEPCTHUKAMU; onpeaciIsaTh aeian u (byHKIlI/II/I y‘-IaCTHI/IKOB,
CIocoObl B3aMMOACHCTBUS; TUNIAHUPOBAThH OOIIHE COCOOBI paOOTHL;.
OpaTh Ha ceOs MHUIIMATHBY B OpPTraHHM3allMd COBMECTHOTO JICHCTBHUS
(menoBoe MUAEPCTBO); BIAJAETh MOHOJOTHUECKOW M JUAIOIHUSCKON
¢bopMaMu pedn B  COOTBETCTBUUM C TI'PAaMMATHYECKUMH U
CHHTAKCUYE€CKUMU HOPMaMH POJTHOTO SI3bIKA.

YHCTOrO BEIECTBa B 00paslie, MAcCOBOH MO MpUMECEH.
Xapaxmepuzosamo paznuunvlie munvl OUCNEPCHbIX CUCHEM Ha
OCHOGE — Acpe2amHo20 COCMOAHUS  OUCNEPCHOU  (aszvl U
oucnepcuontol cpeowvl. Packpvisamv ponv paziuunvix munog
OUCHEPCHBbIX CUCmeM 6 JICUSHU Npupoobl U 00uecmea

IMpoBomuTh,  HAOMIOHATH W OIKCHIBATH  XUMHUYECKHI
OKCIIEPUMEHT TI0 TIONYYCHHUI0, COOMPaHHI0 U PACIO3HABAHHIO
ra3oB. OGOOIIATh MOHATHS «S-OpPOUTANbY), «P-opbuTansy, «d-
opbumaney, «KOBaJCHTHAasl HETONSPHAsT CBSI3b», «KOBAJICHTHAS
MOJIIPHAST CBA3bY», «HUOHHAS CBS3b», «BOJOPOMHAS CBS3bY,
«METaJTNYECKas CBSA3bY, KHOHHAS KPHCTAIUINYECKAs PelieTKa,
«aTOMHasi  KPHUCTaJUTHYECKast

peuIcTKa», «KMOJICKYJIApHasA

KpUCTAJIMYECKas peueTKay, «METaAJINYCCKast

KpUCTaliMueckass  pemerkay.  OrpaHuyuBaTh  MOHATHUSA

«XUMHUYECKas  CBSI3bY, «KPUCTAJUTHYCCKAsI
XapakTepu3oBaTh  CTPYKTYpY  TaOJIHIIbI
«llepuonnyeckass cucrema XUMHYecKuX diemeHtoB [JI. .
MenneneeBa» (koporkas ¢opma) . IIpoBomuts pediekcuto
COOCTBEHHBIX MOCTIKCHHH B MO3HAHMM CTPOEHUS aToMa H
CTPOCHHS BEIeCTBA. AHAJIM3UPOBAThH PE3YIbTAThl KOHTPOJIBLHOH

paboTHl U BBICTpanBaTh IyTH JOCTIDKCHUS KETAEMOTO ypOBHS

peleTKay.
OnuceiBaTh H

YCIIEITHOCTH.

TEMA 3.
DJIEKTPOJIMTUYECKA
ST TUCCOLIMALTIS

11

Hcnonp3oBaHne yMEHHMH W HABBIKOB  Pa3iIM4YHBIX BHIOB
TI03HABATENbHOHN JEATENbHOCTH, IPUMEHEHUN OCHOBHBIX METOZIOB
TTO3HAHUS (cucremHO-HH(DOPMAITIOHHBII aHaIN3,
MOJETMPOBAHNE) JUIS U3YyIEHHS Pa3INUHBIX CTOPOH OKPY’KaIOIIEH
JIECTBUTEIIHLHOCTH,

HCIIOJIB30BaHNC OCHOBHBIX

WHTEIUICKTYAIbHBIX — OTEPALIHIA: (GbopMynUpOBaHHE THUIOTE3,
aHAIM3 W CHHTE3, CpaBHEHHE, O00OIICHWE, CHCTEeMaTH3allws,

BBIABJICHUEC TPUIUHHO-CIICACTBEHHBIX CBHSeﬁ, IIOHCK aHaJIOI'OB,

YMEHHE TEHEpHUpOBAaTh WAEM W  ONpeNensiTb  CPEeJCTBa,

HEOOXOIUMBIC IS UX pealn3alid; YMEHHE ONPENeNsITh e U

OnpenensiTb TMOHATHS «PacTBOPBD) U «pPacTBOPUMOCTBY.
KnaccuduimpoBaTh BellecTBa MO NPU3HAKY PACTBOPUMOCTH.
OTpakaTh COCTaB PAcTBOpa C IOMOIIBIO MOHSITHH «MaccoBast
JIOJISL BEIIECTBA B PACTBOPE» U «MOJSPHASL KOHYEHMPAyusl
sewecmea» Pewamv 3a0auu Ha pacuem maccosou Ooau
sewecmea 6  pacmeope U MOJAPHOU — KOHYEHMpPAyuu.
OnpenensiTb MOHITUS  «AIIEKTPOJIUTBI», «HEIIEKTPOIUTHD),
«ANEKTPOIUTUYECKAS JIACCOITHALTHS . DopmyITUpoBaTh
OCHOBHBIE TEOpHUn ANEKTPOIUTHIECKON
JUIACCOIMAIINH. XapaKTepPU30BaTh CIIOCOOHOCTh 3JIEKTPOIUTA K
JUACCOIMAIMM HA OCHOBE CTENCHH  DJICKTPOIUTHICCKOU

TIOJIOKCHUSA
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3aJja4y JIeATeNbHOCTH, BBIOMPATh: CPEACTBA pealu3alli LeNu U
MPUMEHATh HMX Ha TPAKTHKE; UCTIONIb30BaHUE PA3IUYHBIX
WUCTOYHMKOB ISl TOJYYEHHS XHMUYECKOH uH]opMmaimy,
MMOHUMaHHNE 3aBHCHMOCTH COZIEPKaHHS U (OPMBI MPEICTABICHUS
nH(pOpMaNnH OT 1ieJIeld KOMMYHHKAIMK U afpecaTa.

Pecynamuenvie YY/[: OOHapyXuBaTh |
(dbopMynHupoBaTh y4eOHYIO MPOOJIEMY, ONMPENeNsTh MElb y4eOHOM

ACATCIIBHOCTU; BbIABUTATb BEPCUUN PCIICHUA HpO6J’IeMH, OCO3HaBaTh

CaMOCTOATECIIBHO

KOHEUHBII pe3ynbTaT, BHIOMpaTh M3 NPEIUIOKEHHBIX M HCKATh
CaMOCTOSITENILHO ~ CPENICTBA eIy,
(MVHAMBUIyalbHO WM B TpYIIeE) IUIaH pelIeHHs MNpoOIeMbl;

paboTas 1Mo IUIaHy, CBEPATh CBOM JCWUCTBUS C IIENBIO MW, TPH

JOCTHXXCHUA COCTaBJIATH

HEOOXOTUMOCTH, HCIIPABIIATH OMIHOKH CAaMOCTOSTEIIBLHO; B AHAJIOTe
C YYHTENIeM COBEpPIIEHCTBOBATh CAMOCTOSTENBHO BbhIPaOOTaHHBIE
KPUTEPHUHU OL[CHKH.

Ilo3nasamenwvnule yyia: AHAJIU3UPOBATh, CPaBHUBATb,
KiaccuuuupoBath M 0000maTh (akThl U SIBJICHHA. BBISBIATH
OPpUYMHBI M CHEACTBHSA IPOCTHIX  SABJICHHUH. OCYIIECTBIATH
CpaBHEHHE, KJIaCCH(HUKALMIO, CAMOCTOSTENILHO BEIOMpasi OCHOBAHHUS
U KpUTepHH U1 YKAa3aHHBIX JIOTHYECKUX OMNepalui; CTPOHTH
JIOTHYECKOe pacCykKAEHHe, BKIIOYAIOIIee YCTaHOBICHUE IPHYHHHO-
CIECTBEHHBIX CBs3eld. CO37aBaTh CXEMAaTHYECKHE MOJEIH C
BBIJICTICHHEM CYILIECTBEHHBIX XapaKTEPHCTUK OOBEKTa. COCTABIATH
TE3HCHI, PA3IMYHBIE BHABI IUIAHOB (MIPOCTBIX, CIOXHBIX U T.IL.).
npeoOpa3oBEIBaTh HMH(OPMAIMIO W3 OFHOTO BHAA B IPYrou
(Tabmuiry B TEKCT M Tp.). yMEThb ONPEHETSATh BO3MOXKHBIC
HEOOXOIUMBIX  CBENCHHH, IPOM3BOJHUTH

nH(pOpManny, aHATM3UPOBATh U OLIEHUBATH €€ TOCTOBEPHOCTh

HUCTOYHHUKH IIOUCK

Kommynuxkamuenwvte YY/I: caMOCTOATENBHO OpraHU30BHIBATH
yueOHOe B3amMOACHCTBHE B TpymIme (OmpeAensaTh OOIme e,
pacmpeneniaTs PO, IOrOBapHBATHCA IPYr C IOPYTOM H T.I.).
(hopmMynHrpoBaTh COOCTBEHHOE MHEHHE M TTO3HIINIO, APTYMEHTHPYET

JTUCCOIMAITY. 3alKChIBATh YPABHCHUS JIICKTPOIUTHUCCKON
JUCCOIMAITIN, 6 MoM uucie u cmynenyamotu. HaOmromats u
OIMUCHIBATh JICMOHCTPAIMOHHBIA XUMHYCCKUHA SKCICPUMEHT.

XapakTepu30BaTh KHCJIOTHI B CBETE TEOpUU
JJICKTPOIUTHYCCKON  JTUcconmanuy.  Pasnuuate  oOmiee,
0COOCHHOE W  COUHMYHOE B  CBOWCTBAX  @30MHOL,
KOHYEHMPUPOBAHHOU ~ CEPHOLU U MYPAB8bUHOU  KHUCIOT.
IIpoBoguth, HaOMIOAATP M ONKCHIBATE  XUMHYECKUH
SKCIEPUMEHT C TOMOINBIO POJHOTO S3bIKA W S3bIKA XUMHHU.
XapakTepu3oBaTh OCHOBaHHUS B CBETE TeopHUU
3JIEKTPOTUTUYECKON JIMCCOLIMAIINH. Paznnuats obee,

0COOCGHHOEC W €OUHWYHOS B CBOMCTBAaX THIPOKCHIOB U

OCCKHCIIOPOAHBIX OCHOBaHWH. [IpoBomuTh, HaOMIOmATH W
OMUCHIBATh XUMHUYECKUM SKCIEPUMEHT C TIOMOIIBIO POIHOTO
SI3bIKA W SI3bIKa XMMUHW. XapaKTepU30BaTh COJU B CBETE TEOPHUHU
JJEKTPOJIMTUYECKOH  TUCCOLIMALINU. Paznuuate obree,
0COOCGHHOE M EIWHHUYHOE B CBOWMCTBAaX CPEIHUX W KHCIBIX
coneir. IlpoBoauTe, HaOMIOOATH W ONHCHIBATH XHUMHUYECKUI
9KCIEPUMEHT C IMOMOIIBI0 POAHOTO SI3bIKA M SI3bIKA XUMHU.
XapakTepr30BaTh THAPOIU3 Kak OOMEHHOE B3aUMOJEHCTBHE
BEIIIECTB C BOJOW. 3amHChIBATh YPABHEHUS PEAKIIHHA THAPOIN3a
pa3iHyHBIX conell. PaznmuaTe THAPONIN3 MO KATHOHY U aHHOHY.
IIpencka3piBaTh peakuyIO Cpelbl BOAHBIX PAaCTBOPOB COJIEH,
00pa30BaHHBIX CHJIbHBIM OCHOBAaHHEM U CIIa00W KHCIIOTOH,
c1abbIM OCHOBAaHMEM W CHJIBHOW KHCIOTOH. Packpwisame ponb
00pamumo2o 2uOpoIU3A OP2AHUYECKUX COeOUHEHULl KAK OCHOB8bI
oOMeHa eewecms 8 JHCUBLIX OpP2AHUBMAX U  0OpPaAMUMO20
euoponusa ATD Kkax OCHOBbI 3Hepeemuuecko2o o00OMeHA 8
ocusvix opearusmax. IlpoBoguTs, HaOIIONATP W OIUCHIBATH

XAMHAYECKUN OKCHEPUMEHT C MMOMOIIBIO POAHOIO SA3bIKA U A3BIKA

xumuH . [IpoBomnTh, HAOMIOOATH W ONMUCHIBATH XUMHUYECKHUHA
SKCIEPUMEHT Uil  WACHTH(WKAIMH  HEOPTaHWYECKUX U
OpeaHuyecKux coeOuHeHuti C TIOMOIIPIO  Ka4eCTBEHHBIX
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HUX. OCYHIECTBIIATH B3aUMHBIH KOHTPOJIb M  OKa3bIBaTh B
COTPYAHUYECTBE HEOOXOAUMYIO B3aHMOIIOMOIIb. OPraHU30BHIBATH
U IUTAHUPOBaTh y4eOHOE COTPYAHHYECTBO C YUUTEIEM H
CBEPCTHHKAMH; ONPENCHATh Medd © (YHKIMHA YYACTHHUKOB,
CIIOCOOBI B3aUMOJICHCTBHYS; IIAHUPOBATH OOIIUE CIIOCOOBI PadOTHI;.
Opath Ha ce0s MHUIIHATHBY B OPraHM3aI[MHd COBMECTHOTO JEHCTBHUS
(enoBoe JTUAEPCTBO); BIaAETh MOHOJIOTHYECKON U UaIOTHUECKOM
dbopMaMu  pedd B  COOTBETCTBHU C TI'PaMMATHYECKUMH U
CHHTAKCUYECKUMU HOPMAaMH POHOTO S3bIKA.

peakimid. Ob6obwame 3HAHUA O KIACCUDUKAYUU U CBOUCTNEAX
OCHOBHbIX — KIACCO8  HEOP2AHUHECKUX U  OpP2AHUYECKUX
coeOuHeHUll 6  ceéeme  mMeopuu  JNeKMPOIUMUYECKOU
Juccoyuayuu. Ycmanagnueamo GHYmMpunpeoMemHole CE3U
MeNHCOY OP2aAHUHeCKOU U HeOpeaHU4YecKou Xumuell 8 ceéeme
obwezo, o0cobennoco u eouHuunoco. Pewamv 3a0auu  Ha
pacuem noO XUMUHECKOMY YVPAGHEHUI0, U30bIMOK 00HO20 U3
peazupyliouux ewecms, ¢ yHacmuem 6euwjecms, CoOepHcaujux
npumecu. IIposooums peghrexcuro cOOCMEEHHBIX OOCMUICCHULL
6 NO3HAHUU CBOUCME OCHOGHLIX KIACCO8 HEOP2AHUYECKUX U
OpPeaHUYeCcKUx coeOuHeHull 8 ceeme meopuu
2JIEKMPOIUMUYECKOU ouccoyuayuu. Ananuzuposamo
pe3yibmamsl KOHMPOAbHOU pabomvl U GbICMPAueams nymu
O0CMUIICEHUSL JHCENAEMO20 YPOBHSL YCNEUHOCMU

TEMA 4.
XUMWYECKUE
PEAKLINN

Hcnonb3oBaHre yMEHWH W HABBIKOB  Pa3jMYHBIX  BHIOB
MO3HABATENILHON JIESTENbHOCTH, IPUMEHEHUH OCHOBHBIX METOJI0B
MTO3HAHMS (cucreMHO-UH(POPMAIIMOHHbIH aHaJu3,
MOZICIMPOBAHHUE) IJISl M3YUEHHUsI PA3IUYHBIX CTOPOH OKPYIKaroIen
JIEMCTBUTEIILHOCTH,
WHTEIUICKTYAIbHBIX — OTEpaLlHid: (bopMynupOBaHHE THUIOTE3,
aHaIM3 M CHUHTE3, CpaBHEHHe, O00OOIICHWE, CHCTeMAaTH3allus,
BBISIBIICHUE TIPUUUHHO-CIICICTBEHHBIX CBSI3€i, TIONCK aHAJIOTOB;

HCIIOJIb30BAHUC OCHOBHBIX

yMEHHME TEHEpUpOBaTh HUJIEM M  ONpeNensiTb  CPEeJCTBa,
HEOOXOAMMBIE UL UX pealn3allid; YMEHHE ONpPEACIsITh eI U
3a/auu JEATEIbHOCTH, BBIOMpPATh: CPEACTBA pealu3aldy LETH U
MIPUMEHATh HMX Ha IIPAKTHUKE; UCIIONB30BAHUE  PA3IIMIHBIX
WCTOYHUKOB JUIA TONYYEHHS XHMHYECKOH HH(pOpMAaluH,
TTOHNMAaHHUE 3aBHCHMOCTH COZIEPKaHWs M (OPMBI MIPEACTABICHUS
nH(pOpMaNNH OT 1eJel KOMMYHHKAINN U afpecaTa.

Pezynamusnvie  YY/[: caMOCTOATENbHO  OOHapyXHBaThb U
(dhopmynupoBaTs yueOHYIO TpOOJIeMy, ONPENeNATh LeNb y4eOHOU

KnaccuduuupoBaTh XMMHYECKME PEAKLUHM MO Pa3IMYHBIM
OCHOBaHMAM. Pasnuuamv  ocobennocmu  Kaaccugurayuu
peakyuii 6 opeanuyeckou xumuy. XapaKTepu30BaTb TEILIOBOM
3P deKT XUMUIECKUX PeaKiMii 1 Ha ero OCHOBE pa3jindyaTh SK30-
U DHAOTEPMHUYECKUE peakuuu. Ompadcams mennosousggexm
XUMUYECKUX — peaxkyull Ha  nuceme ¢ nOMOWbIO
mepmoxumuieckux ypaguenuil. IIposodums pacuemvi Ha
ocHOGe — mepmoxumuyeckux — ypasuwenuy. Habmomate
OIMCBHIBATh JEMOHCTPAIIMOHHBIH XHMHUYECKUH 3KCIEPUMEHT.
XapakTepr30BaTh CKOPOCTh XUMHUYECKOW peakiuu U (HaKkTopsl
3aBHCHUMOCTH CKOPOCTH XHMHYECKOH pEaKIHHd OT MPUPOJIBI
pearupyrionmx BEIIECTB, WX KOHIIEHTPALWH, TEMIIEPaTypHl,
IUTOIIAJM CONIPUKOCHOBEHMS BelecTB. 1IpoBoauTh, HAOIIONATH
Y ONHCBIBATh XUMHYECKHH SKCIIEPUMEHT C ITOMOIIBIO POAHOTO
A3bIKa W SI3BIKA XUMHUH. Pewiams 3a0auu HA XUMU4eCKyio
Kunemuxy. XapaKTepH30BaTh KaTaIM3aTOPbl M KaTaln3 Kak
CHOCOOBI YTIPaBJICHUS CKOPOCTHIO XMMHYECKOH peakimu. Ha
OCHOBE MEXKIPEAMETHBIX CBs3€H ¢ OMONOTHEel yCTaHaBJINBATH
obmiee, OCOOCHHOE W eAWHWYHOE M1 (EpPMEHTOB Kak
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JIeATENIFHOCTH; BBIIBUTaTh BEPCUH PELIEHHs TIPOOJIEMbI, 0CO3HABATh
KOHEUHBIH pe3ylbTaT, BHIOMpATh W3 TPEAJIOKEHHBIX W HCKaTh
CaMOCTOSITETIHHO ~ CPENCTBAa  JIOCTWKEHUsI  IIEIH;  COCTaBISTH
(MVHAMBUIyalbHO WM B TpYIIE) IUIAaH pEUIeHHs MNpoOIeMbl;
paborast 1o IUIaHy, CBEPATh CBOM JEWCTBHS C ILEIBbI0O W, NpPHU
HEO0OXOMMOCTH, UCIIPABJIATh OIIUOKH CaMOCTOSTENIFHO; B JIHajore
C YYHTENIeM COBEPIICHCTBOBATh CAMOCTOSITENILHO BhIpaOOTaHHBIE
Kkputepuu oueHku.  Iloznaeamenvuvie YYJ/[: aHanuzupoBarth,
CpaBHUBATh, KJIACCH(PUIUPOBATh U 0000IMaTh (PAKTHl U SIBICHHS.
BBISBISTE IPUYKMHBL U CIEACTBUSI IIPOCTHIX SIBJIEHHH. OCYIIECTBISTH
CpaBHEHUeE, KIacCU(HUKAILUIO, CAMOCTOATEIHLHO BHIOUPAs OCHOBAHHUS
U KPUTEPUU JJIsl YKa3aHHBIX JIOTMYECKMX ONEpaluif; CTPOUTh
JIOTUYECKOE pacCyrK/IeHHE, BKIIIOYAIOIIee YCTaHOBJIEHHE IPUYNHHO-
CIICICTBEHHBIX CBSI3€H. CO3/1aBaTh CXEMAaTHYECKUE MOJCIH C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa. COCTABISTH
TE3UChl, PA3JIUYHbIC BHIbI IUIAHOB (IPOCTBHIX, CIOXKHBIX M T.IL.).
npeoOpa3oBbiBaTh WH(OOPMALMIO W3 OJHOTO BHIOA B JpYyroi
(Tabmuiry B TEKCT M TMp.). yMEThb ONPEACTSATh BO3MOXKHBIC
UCTOYHUKHA  HEOOXOAMMBIX  CBEJCHUH, IMPOU3BOAUTH
vH(pOpMaIUK, aHATM3UPOBATh U OLIEHUBATH €€ JJOCTOBEPHOCTh

IIOUCK

Kommynukamusnsie YY/[: caMOCTOATENBHO OpPraHM30BBIBATH
yueOHOE B3aMMOJCHCTBUE B Tpymme (onpenensiTh OOIIue e,
pacnpenensiTe poONH, AOTOBAPHBATHECS APYT € APYroM U T.1.).
(bopMyITUpoBaTh COOCTBEHHOE MHEHHE U ITO3MIIHIO, apIyMEHTHPYET
HUX. OCYHIECTBJIATh B3aWMHBI KOHTPOJbE M  OKa3bIBaTh B
COTPYIHHYECTBE HEOOXOMUMYIO B3aMMOIIOMOIb. OPTaHW30BHIBATH
W TUIAHUPOBATh y4eOHOE COTPYOHUYECTBO C YUUTENEM H
CBEPCTHUKAMH; OIpENeNsTh Ledd | (QYHKUUH YYacTHHKOB,
CTIIOCOOBI B3aMMOJIEHCTBHYS; INIAHUPOBATEH OOIINE CIIOCOOBI PabOoTHL;.
Opath Ha ce0s MHUIMATHBY B OPTraHU3aldH COBMECTHOTO JEHCTBUS
(menoBoe JTMIEPCTBO); BIIAAETh MOHOJIOIMYECKOH M THAJIOTHYECKON
dbopMaMH pedyn B COOTBETCTBUM C TIPAMMATHYECKHMH H
CHHTaKCHYECKHMH HOPMaMH POIHOTO SI3bIKA.

OMOJIOrMYecKnX KaTaji- 3aTOpoB. PackpblBaTb WX poOjib B
OpraHu3allM >KU3HM Ha 3emie, a Takke B THIIEBOM U
MEIUIMHCKON TpoMBIUIeHHOCTH. [IpoBonuTh, HAOIIONATH H
OINUCBHIBATh XMMUYECKUH 3KCIEPUMEHT C IOMOIIBIO POJHOIO

A3bIKa W A3BIKA  XWMHUH. XapaKTepm OBaTb  COCTOSHMA
XUMHUYECKOI'0  paBHOBECUA U CIOCOOBI  €ro  CM CIICHUA.
Hpe}ICKaSLIBaTL HanpaBJICHUC CMCUICHUA XHUMHUYCCKOI'0

paBHOBECHS MPH M3MCHEHUM YCIIOBUI MPOBEICHUS OOpaTHMOMA
XUMHYECKOM peakIiu. ApryMEeHTHPOBATh BHIOOP ONTHMAIbHBIX
yCIIOBUH MPOBEICHUS TEXHOJIOTHYECKOT O mpotiecca.
HabnromaTh ¥ OMHCHIBATH JIEMOHCTPAIIMOHHBIA XUMHUYCCKUIH
OKHCJIUTEIbHO-

9KCTIIEPUMEHT. XapakTepu3oBaTh

BOCCTAHOBUTCIIBHBIC PEAKIHMKW KaK IIPOHECCHI, IPU KOTOPBIX

M3MEHSIFOTCSI  CTEMEHH  OKHCIeHHs aTtoMoB. COCTaBISATH
ypaBHenuss OBP ¢ momolnpio MeTona 37€KTpOHHOTrO OajaHca.
[IpoBonuts, HaOII00ATh U OIMCHIBATh XUMHUYECKUI
OKCIIEPUMEHT C IOMOLIBIO POJHOTO 53bIKA U SI3bIKA XHMHH.
XapakTepr30BaTh INEKTPOIH3 KaK
OKHCIIMTEIIbHO-BOCCTAHOBUTENBHBIN Mporecc. [Ipencka3biBaTh
KaTO/IHbIC Y aHOJIHBIE MPOIIECChl M OTPAXKATh MX Ha MUCHME LIS
paciulaBoB M BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. PacKkpbiBaTh
MPaKTHYECKOE ANEKTPOIU3a. IIposooums,
Habnodams U ONUCHIBAMb XUMUYECKUL IKCNepumenm Ois
NOOMBEPIHCOCHUSL  2eHEMUUECKOl C6A3U  Mexcoy Kiaccamu
HeOpeauu4yeckux U  Op2aHUYecKux ITpoBomuThH

pediekcuro coOCTBEHHBIX JOCTHKEHUN B TIO3HAHUH

3HA4YCHNC

eeujecme.

23




COJEP)KAHUE KYPCA.
10 KITACC (OPTAHUYECKAS XM A)

[Ipenmer oprannueckoit xumuu. CpaBHEHHE OPraHUUYECKUX COEANHEHUN C
HeOpranndeckumu. lIpupoausie, HCKYCCTBEHHBIE U CUHTETUYECKAE OPraHUYECKUE COCAUHEHUS.

Tema 1.Teopust cTpoeHUs OPraHUYECKUX COCAMHEHHI

BasleHTHOCTE. XMMHUECKOE CTPOCHHE KaK MOPSAOK COCIUHEHUs aTOMOB B MOJIEKYJIE
COTJIaCHO MX BaJ€HTHOCTH. OCHOBHBIE NOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUS
OpraHNYeCcKUX coenrHeHui. [IoHAaTHEe 0 TOMOJIOrMM ¥ rOMOJIOTax, U30MEPUHU U U30MeEpax.
Xumuyeckue GopMysIbl U MOJIEIH MOJIEKY B OPraHUYECKON XUMUH.

JeMoHcTpanmu. Mojaenu MoJIEKyll FTOMOJIOTOB M H30MEPOB OPraHUYECKUX COEINHEHHMN.
Tema 2.YraeBonopoas! M UX TPUPOIHBIE HCTOYHUKU

[Ipupoansiit ra3. Ankansl. [Ipuponnsiii raz kak TomauBo. [IpeumymiecTBa NpUpoaHOTO
rasa nepej IpyrumMu BuaaMu tormsa. CocTaB MpUPOAHOTO rasa.

AJKaHBI: TOMOJIOTUYECKUN pANl, U30MEpPUS M HOMEHKJATypa aJKaHOB. XHMHYECKHE
CBOWCTBAa aJlka-HOB (HAa TMpPUMEpPEe METaHa W DJTaHa). TOPCHHE, 3aMelIeHUe, pPa3IoKeHHue |
neruapupoBanue. [IpumeHeHne alkaHOB Ha OCHOBE CBOMCTB.

A 71 K € H bl. OTUJIEH, €ro ToJlydeHHe (IeTHAPUpPOBAHMEM dSTaHA W JAETUIpaTarueit
ATaHOJIa). XMMHUUYECKHE CBOMCTBA ITHJICHA: TOPEHHE, KaUeCTBEHHBIC peakiuu (00ecCIIBeUnBaHHE
OpOMHOM BOJIBI M PAacTBOpA TMEpMaHraHaTa Kajus), TUApaTanus, noJuMepu-3anus. [lonuatuses,
€ro CBOMCTBa U NpuMeHeHue. [[puMeHenne 3TuaeHa Ha OCHOBE CBOMCTB.

Ankamuenbl u Kayuyku. [loHsatme 00 ankagueHax Kak yYrJeBOJIOPOJax C JBYMs
JTBOMHBIMU CBSI3IMH. XHUMHUYECKHE CBOMCTBa OyTamueHa-1,3 W wu3ompeHa: oOeCIBEUYMBAHUE
OpOMHOM BOJIbI M TIOJIUMEPHU3AIIUs B Kaydyku. Pe3nna.

A 11 K ¥ H bl. ALICTWIEH, €0 MOJIyYeHHUE MUPOJIU30M METaHa U KapOUIHBIM CIOCOOOM.
XWMHUYECKHE CBOMCTBA alleTHJICHA: TOPEHHE, 00eCIIBEYMBAHUE OPOMHOM BOJIBI, IPUCOSIUHEH e
XJIOPOBOJIOpPOJIa W TuAparanus. llpuMeHeHWe aneTuieHa Ha OCHOBE CBOMCTB. Peakius
MOJIMMEPHU3alK BUHIIIXJIOpUAA. [ToTMBUHUIXIIOPUT ¥ €T0 TPUMEHEHHE.

benzo. HOJ'IyLICHI/IC OeH3071a U3 reKkcaHa U aneruiieHa. XMMHUYECKHE CBOMCTBA OeH3oua:
TropeHUcC, raJJorcHupoBaHruC, HUTPOBAHUC. HpI/IMeHeHI/Ie OeH30/1a Ha OCHOBE CBOMCTB.

Hedpts. CoctaB u mnepepaborka nedtu. Hedremponykrel. bensun u mnonsarue o0
OKTaHOBOM YHCIIC.

Hemonctpammu. ['opeHue meTaHa, 3THIIeHa, aneTwieHa. OTHOIIEHHE MeTaHa, STUJICHA,
arieTusieHa U O€H30J1a K pacTBOPY MepMaHTraHata Kajaus u OpomHoit Boje. [lomydenue »TuneHa
peakiuei AeruapaTaliy 3TaHOJA U JCTOJMMEpH3AIK MOJIUATUIICHA, alleTUiIeHa KapOuIHBIM
crocoboM. PasznokeHune kaydyka TpH HarpeBaHUHM, UCHBITAHUE MPOAYKTOB PA3JIOKEHUS Ha
HenpenenbHoCcTh. Komnekius o0pa3noB HedhTr U HeTempoIyKTOB.

JlaGopaTtopHble ombITHL. 1. OmnpeaeneHue 3IEMEHTHOTO COCTaBa OPraHUYECKUX
coenuHeHuil. 2. MsroTtoBneHue Mojeneil Moiekyn yrieBoaopoioB. 3. OOHapyxeHHE
HenpeAeabHbIX COeAUHEHUN B ®KUIKUX HedrenpoaykTax. 4. [lomyueHre u cBoiicTBa aleTUIICHA.
5. O3nakomiieHue ¢ kosutekuueit «HedTs 1 mpoIyKThI ee mepepaboTKm».

Tema 3.KI/ICJ'IOpOI[COI[ep)KaH_II/IC OpPraHN4YeCKUC COCAUMHCHUA U UX NPUPOJAHBIC HCTOYHUKU
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EnrMHCTBO XMMHUUYECKON OPraHU3alMy KUBBIX OPTraHU3MOB. XHUMHUYECKHN COCTAB JKMBBIX
OPraHu3MOB.

Crouptel. [lonyuenue »5TaHona OpOKEHHEM TUIIOKO3bl M THApATallMed ATHIICHA.
lunpokcunbHass rTpymma KkKak QyHKIOUOHaNbHas. [IpencraBieHne O BOJOPOJHON  CBSI3W.
XUMHYECKHE CBOMCTBA dTAHOJIA: TOPEHHE, B3aUMOJICHCTBUE C HATpUEM, 00pa30BaHHUE MPOCTHIX U
CIIO)KHBIX A(HPOB, OKHUCICHHWE B anpAeruia. llpuMeHeHHWe »STaHOJNAa Ha OCHOBE CBOWCTB.
AJKOr0JIN3M, €T0 NOCIIEICTBHS U NPEIYIIPEKICHUE.

[TonsiTne O mpenaenbHBIX MHOTOATOMHBIX CHUpTax. [JMUEpUH KAk MOpeacTaBUTEIb
MHOI0OaTOMHBIX CIHUPTOB. KauecTBeHHass peakuuss Ha MHOIOaTOMHbIE CIUPTHL. [IpumeHnenue
TJIULEPUHA.

Kamennsiii yrosb. @enon. Kokcoxumuueckoe NPOM3BOJICTBO U €ro MPOAYKIIUSA.
[Tonyyenue eHonma KOKCOBaHMEM KaMEHHOTO yris. B3anMHOe BIMSHHE aTOMOB B MOJIEKYJE
(deHona: B3aMMOJIEUCTBUE C TUIPOKCHIAOM HATPUs W a30THOM Kuciotou. [lonmmkoHmeHcamms
denona ¢ dopmanbrerugoM B ¢eHonodopManbaeruaHy0 cMonay. Ilpumenenue d¢enona Ha
OCHOBE CBOMCTB.

AJ'IB)IGI‘I/I)IBI. HonyquI/Ie AIBACTUI0B OKHUCJIICHHUCM COOTBGTCTBYIOHH/IX CHI/IpTOB.
XHWMHYECKHE CBOWCTBA aJBJACTHJIOB: OKHCIEHHE B COOTBETCTBYIOIIYIO KHCIOTY M
BOCCTAHOBJIEHHE B COOTBETCTBYIOMIUNA criupT. [IpumeHeHue dopManpaernaa U aneTaibAeruaa
Ha OCHOBE CBOMCTB.

Kap6onoBbie kucnotsl. [lomydeHne KapOOHOBBIX KHCIOT OKHCIIEHHEM allbJIETHUJIOB.
XHWMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI: OOIIIME CBOMCTBA ¢ HEOPTaHMYECKUMHU KHUCIOTaMH U
peakuus dtepudukanuu. [IpumMeHeHHe YKCYCHOM KHCJIOTHI Ha OCHOBE CBOWMCTB. Bricmime
YKUPHBIE KUCIIOTHI HA IPUMEpPE MaIbMUTHHOBOM U CTE€APHUHOBOIA.

Crnoxubie 3gupbl U xkupbl. [losyueHue cimoxHBIX A(UPOB peakiuel 3TepuuKaIim.
Crnoxubie (hUpbl B Ipupoie, UX 3HaueHue. [IpumMeHeHne CiioKHbIX 3(UPOB HA OCHOBE CBOWCTB.

XKupsl kak cioxubie 3¢upbl. XUMHUYECKUE CBOMCTBA XKUPOB: THIPOIU3 (OMBUICHUE) U
TUAPUPOBAHUE KUJIKUX KUPOB. [IpMeHeHre KUPOB HA OCHOBE CBOMCTB.

VYrineBoasl. YrieBoapl, MX Kiaccuukanus: MOHOcaxapuibl (TIIOKO3a), AUCAXapUIbl
(caxapo3a) u mosMcaxapuabl (Kpaxmall U LeJUII0NI03a). 3HAaUeHUE YIJIEeBOJIOB B KUBOW MPUPOJAE U
B JKM3HM ueioBeka. [J1IoKko3a — BEIEeCTBO C JIBOMCTBEHHOW (PyHKIMEH — ajabAeTrUAO0CIUPT.
XUMUYECKHE CBOWMCTBA TIIOKO3bl: OKHUCIICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJICHUE B
copbur, OpokeHne (MOJIOYHOKHUCIIOE U CIupTOBOE). [IprMeHeHne rioKo3bl Ha OCHOBE CBOMCTB.

[[I/Icaxapnmﬂ U IoJIMCaxapuabl. ITonstue o pe€aKkuurAX IMOJUKOHACHCAINH U THAPOJIKM3a Ha
IIpuUMEpe BSaHMOHpeBpaIHCHHﬁI TJIFIOKO3a = IIOJIMCaxapu/l.

Hemonctparmu. OxuciaeHue cnupra B anpaerua. KadecTBeHHas peakuus Ha
MHoroaroMuele cnupthl. Komnmeknus «KaMmeHHBIH yroib M MPOAYKTHl €ro IMepepaboTKH».
PactBOoprMOCTh (heHOJa B BOJie MpH OOBIYHOMN TemmepaType U Ipu HarpeBaHuM. KauecTBeHHbIe
peakuuu Ha QeHon. Peakius «cepeOpsiHOro 3epkajia» albIeTHA0B U TIIIOKO3bl. OKHCIeHHE
aJIBJIETU/IOB U TJIIOKO3bI B KUCIOTHI ¢ moMolisio rugpokcuaa meau (II). Tlomyuenue ykcycHo-
STUJIOBOTO M YKCYCHO-M30aMuiioBoro 3¢upos. Kostekuus sdupnbix macen. KadecTBeHHas
peaknus Ha Kpaxmad.

JIaGopatopHble omnbIThl. 6. CBoicTBa 3THIOBOrO cnupta. 7. CBocTBa riuiepuHa. 8.
CroiictBa (opmanpaeruaa. 9. CpoiictBa ykcycHoi kucnoTbl. 10. CpoiictBa >kupoB. 11.

25



CpaBHEHHE CBOICTB pacTBOPOB MbLIa M CTHUPAJIBLHOTO mopoiika. 12. CpoiicTBa riroko3sl. 13.
CaoiicTBa Kpaxmara.

Tema 4.A30TcoIepKaline COSAMHEHUS U X HaX0XK/ICHUE B )KUBOU MIPUPO/IE

Awmunsl. [lonstue 06 amunax. IloaydyeHne apoMaTH4ECKOro aMMHA — aHWJIMHA — U3
HUTpoOEH30J1a. AHUJIMH KaK OpraHnYecKoe OCHOBaHWE. B3anMHOe BIMSIHHE aTOMOB B MOJICKYJIE
aHWJIMHA: OCJIa0JICHHEe OCHOBHBIX CBOMCTB M B3aMMOJCHCTBHE ¢ OpoMHOI Bojoi. [lpumenenune
AQHWJIMHA HA OCHOBE CBOWCTB.

AMWHOKHCIIOTHI. HOJIy‘-IeHI/Ie AMHMHOKHCIIOT H3 Kap6OHOBI)IX KHCJIIOT M THAPOJIM30M
0enkoB. XMMHYECKHE CBOWCTBA AMHUHOKHCIOT Kak aM(OTEpPHBIX OpPraHMYECKUX COEIMHEHHIl:
B3aUMO/ICHICTBUE CO MIEJI0YaMH, KUCIOTaMU U JAPYr C JAPYroM (peakiusi MO-JIUKOHJCHCAIUH).
HGHTI/IZ[HaSI CBA3b U INOJIMIICIITUBI. HpI/IMeHeHI/IC AMHUHOKHCIIOT Ha OCHOBE CBOMCTB.

benku. ITlomyuenune OENKOB peakiMell MOJUKOHACHCAIIMM aMUHOKHUCIOT. [lepBuuHasi,
BTOPUYHAS M TpPETUYHAS CTPYKTYyphl O€lKkoB. XWUMHUYECKHE CBOWCTBa OEIKOB: TOpPEHHE,
JIeHATypalus, TUAPOIIN3 U IBETHHIE peakiuu. buoxumudeckue GyHKIUU OEITKOB.

I'enermueckas CBA3b MCXKAY KlIaCCaMH OPraHu4C€CKHUX COG)II/IHGHI/Iﬁ.

Hyxneunobie kucnoThl. CHHTE3 HYKJIEHHOBBIX KHUCIOT B KIETKE W3 HYKJIEOTHIOB.
OOmuit mian crpoenus Hykineotuna. CpaBHenue crpoenus u ¢ynkumii PHK u JITHK. Ponb
HYKJIEMHOBBIX KHCJIOT B XpaHEHUU U Iepelrade HacieAcTBeHHOM uHpopMmanuu. Ilonarue o
OMOTEXHOJIOTMH U FeHHON HHKeHepuu.JlemoHcTpanuu. B3aumoieiicTBue aMMuaka 1 aHWIMHA C
COJITHOM KucioTod. Peakmus aHwnmHa ¢ OpoMHOM BomoHM. JloKa3aTenbCTBO HAIWYUS
(GYHKIIMOHATIBHBIX TPYII B pPacTBOpax aMHHOKHUCIOT. PacTBopeHne u ocaxjaeHHe OEIKOB.
[IBeTHbIEe peakuuu OEIKOB: KCAHTONMPOTEMHOBas U OuyperoBas. ['opeHue NTUYbBEro mepa u
mepctaHo HuTH. Monens mosiekyibl JIHK. Tlepexoapl: 3TaHON @ 3TUIIEH a 3TWICHTJIMKOJb
stuneHrIukosaT meau (I1); aTaHon a aTaHaNb & STaHOBAsK KUCIIOTA.

JlaGopaTtopHubie onbIThI. 14. CBOMCTBA OCIIKOB.
[Ipaktrueckas padota Ne 1. aeHTHdUKAINSA OpraHMYECKUX COSTMHEHUH.
Tema 5.buosiornyecku aKkTUBHBIE OpraHUYECKHUE COeTMHEHUS

@®epmenThl. DepMEHTHl Kak OHOJOTHYECKHE KaTalu3aTopbl OEIKOBOM MpPUPOIbI.
Ocobennoctu GpyHKIMOHUPOBaHUS (hepMeHTOB. Posib )epMEHTOB B KU3HEIACSITENILHOCTH JKUBBIX
OpPraHU3MOB U HapOJHOM XO3SIICTBE.

Butamunnl. IloHsTMe O BHTaMHHax. Hapy'H_IeHI/If{, CBA3aHHBIC C BHTaAMHMHaAMM!:
ABUTAMHUHO3bI, THUIIOBUTAMHWHO3blI W THIICPBUTAMHWHO3ILI. Butamuan C xkak MMpeaACTaBUTCIIb
BOOOPACTBOPUMBIX BHUTAMHWHOB W BHTAMHH A xak npeaACTaBUTCIIb KHUPOPACTBOPHUMBIX
BHUTaMHUHOB.

rOpMOHLI. Ilonsatue o ropMOHax KakK T'YMOPAJIBbHBIX PEryjldToOpax XKHU3HCACATCIIBHOCTU
JKHUBBIX OPraHU3MOB. I/IHCYHI/IH U aApCHAIIMH KaK IMPEACTABUTCIN TOPMOHOB. HpO(i)I/IJ'IaKTI/IKa
CaxapHoro ,Z[I/Ia6eTa.

JlekapctBa. JlekapcTBeHHass XUMUS: OT MaTPOXUMHUHM OO0 XHUMHUOTEpANuu. ACHUPHUH.
Antubuotuku u aucOaktepuo3. Hapxoruueckue BemiectBa. Hapkomanwus, Ooprba ¢ Hell u
npo(uIaKTUKA.

JlemoHcTpanmu. PasnoskeHue mepokcuja BOJOpOJAa KaTajla30d ChIpOrO Msica M CBIPOrO
kaprogena. Komneknus CMC, coaepkamux sH3uMBL. VcnbiTanue cpensl pactBopa CMC
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MHAMKAaTOpHOW Oymaroi. Mmmoctpanuu ¢ ¢pororpadusMu >KUBOTHBIX C PA3MTUYHBIMUA (OpPMAMU
aBuTaMuHO30B. Kousiekuus BUTaMUHHBIX IpernapaTtoB. McoblTaHue cpeisl  pacTBOpa
aCKOpOMHOBOW KHCIIOTHI MHAMKATOPHON Oymaroil. McnbiTanue anTedHoro nmpenapaTta MHCYJIUHA
Ha Oenok. JlomarHsis, TabopaTopHasi 1 aBTOMOOMIIbHASI allTeUKa.

Tema 6.MckycCTBEHHBIE U CHHTETUYECKHE TTOJIMMEPBI

UckycctBennsle nosumepsl. [lomydyeHne HCKYyCCTBEHHBIX IOJIMMEPOB, KakK IPOJYKTOB
XUMHUYECKOH MOJU(PUKAIUU TMPUPOIJHOIO IOJIUMEPHOrO Chipbs. VCKycCTBEHHBIE BOJIOKHA
(ameTaTHBI 1IENK, BUCKO3a), UX CBOICTBA U IPUMEHEHHUE.

CHUHTETUYECKHE MMOJIMMCEPHI. HonyquI/Ie CUHTCTUUYCCKUX TIOJIUMCPOB pPCaAKIUAMU
nmoJMmMepus3alnu 1 IMOJIMKOHACHCAIIUH. CprKTypa IMMOJIMMEPOB: J'II/IHGI\/JIHaSI, Pa3BCTBJICHHAA U
IMPOCTPaHCTBCHHAA. HpeI[CTaBI/ITeJ'H/I CHHTCTUYCCKHUX IIJIaCTMAcCC. IIOJIMITHUIICH HH3KOTO U
BBICOKOI'O OaBJICHUSA, MOJUIIPOIUIICH W IMOJIMBUHWIXJIOPUI. CunTeTHYeCKUE BOJIOKHA! JJaBCaH,
HUTPOH U KaIlpOH.

HemoncTpamu. Komnekus mmactMace U u3genuii u3 HuxX. KoJuteKuun HCKyCCTBEHHBIX
U CHHTETHYECKHX BOJIOKOH W U3IeIUHd M3 HUX. Pacrno3HaBaHue BOJIOKOH HO OTHOIIEHUIO K
HAarpeBaHUIO U XUMUYECKUM PEAKTHBAM.
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Kaneﬂglapﬂo - TEeMaTHY€CKO€ IJIAHUPOBAHUE

10 knacc
Ne OCBOEHHE Jlata
ypoka | Tema ypoka MPEAMETHBIX
.11, 3HaHui (6a30BbIE TIOHATHS) Tlo . Daxr
BBEJAEHUE (1 4ac)
1_ MCTOZ[BI HaquOI‘O IIO3HAHUA Hcnonb3oBaTh OCHOBHBIC HWHTCIJICKTYaJIbHBIC OIICpaliun (q)OpMyJ'IPIpOBaTL

TUIIOTE3Y, IIPOBOAUTHL aHAJIU3 U CUHTE3, 06061_1_[61-11/[6, BBIABJIATH
MPHUYINHHO-CJICACTBCHHBIC CBSISI/I), MPOBOAUTH OKCIICPUMEHT U (bHKCHpOBaTL €ro
PE3YIBTATHI C TOMOIIBIO POAHOIO A3bIKA U A3bIKa XUMUHN

TEMA 1. TEOPUSI CTPOEHWS OPT AHUYECKWX COEJIMHEHUU (2 uaca)

2. | IlpeaMer opraHU4eCKON XUMHUH Paznuyath npegMeTsl OpraHMYecKoil 1 HEOPraHUUeCKOW XUMUH, MUHEPAJIbHBIE U
opraHuueckue Bemecrsa. KinaccudumpoBats opraHi4ecKHe BeIecTBa Mo Ux
MIPOUCXOXKJICHUIO Ha MIPUPOJIHBIE, UCKYCCTBEHHbIE U cCUHTeTHYecKue. [IpoBoauts 1
HaOJII0aTh XUMHYECKUH SKCIIEPUMEHT

3. | Teopus cTpoeHHUsT OPTaHUICCKUX COCTUHCHII OOBSCHATH MPUYMHBI MHOI000Pa3Hsl OPraHNYECKUX BELIECTB U OCOOCHHOCTH
CTpPOEHUS aToMa yriepozaa. Pa3nuyars MOHATHS «BaJEHTHOCTb» U «CTETIEHb
OKHUCIICHUS», OTIepupoBaTh UMU. OTpaskaTb COCTaB U CTPOEHHE OPraHMYECKUX
COCMHEHNH C TIOMOIIBIO CTPYKTYPHBIX (POPMYIT U MOAETUPOBATH UX MOJIEKYJIbI.
Paznuyate MOHATHS «H30Mep» M «roMOIOory». Ha3plBaTh N3yd4eHHbIE MOT0KEHUS
Teopuu XuMHueckoro crpoerus A. M. byrneposa

TEMA 2. YI'JIEBOJOPO/IbI U UX ITPUPOJHBIE UCTOUYHUMKMU (9 yacos)

4, [IpuponHslii ra3 Kak HCTOYHUK YIIIEBOIOPOIOB XapakTepu30BaTh COCTaB M OCHOBHBIE HAIIPABIICHUS UCIIOIH30BAHUS
¥ TiepepabOTKU MPUPOIHOrO Ta3a. Y CTAaHABIMBATh 3aBUCUMOCTh MEXy 00beMaMu

J00BI4M TIpUpPOHOTO Taza B PD u OrompkeroM. HaxoauTh B3aUMOCBSI3b MEXTY
M3y4aeMbIM MaTepuajioM U Oyaymiel npodecCHOHANBHON A TeTbHOCTHIO.
[paBuna 5K0IOrMYECKH TPAaMOTHOTO MTOBEACHHS M 0€30I1aCHOT0 00paIleHus ¢
MIPUPOJHBIM Ta30M B OBITY M Ha IIPOHU3BOJICTBE

5. | IIpenenbHbie yraeBoAOpObl. AJKaHbI Omnpenensts MPUHAIISKHOCTh BEMIECTB K Pa3IMYHBIM TUIIAM (TIPEAEIbHBIM HUITH
HETIpeAETbHBIM) U KJIaccaM YIIIeBoJopoaoB. Ha3piBaTh X MO MEXKITyHApOIHOM

HOMEHKJIaType, XapaKTepru30BaTh CTPOEHUE U CBOICTBA BaXKHEHIIINX
MIpeICTaBUTENEH, HaOII0AATh U OMUCHIBATH JEMOHCTPALOHHBIN SKCTIEPUMEHT C
TIOMOIIBIO POIHOTO SI3bIKA U sI3bIKa XUMHK. O000IIATh 3HAHUS U Ie1aTh
BBIBOJIbl O 3AKOHOMEPHOCTSIX N3MEHEHHs CBOMCTB yIJIeBOJOPOIOB B
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TOMOJIOTUYCCKUX paaax. Paznuuath nmoHsTHS «HA30MEP» U KTOMOJIOT»

OTUJICHOBBIC YTIEBOIOPOIBI, WU AJIKEHBI

HassiBath 1o Me)l()lyHapO)lHOfI HOMCHKIJIATYpPC aJIKCHbI C TIOMOLIBIO POAHOT'O
sA3bIKA U A3bIKa XUMUH. XapaKTepI/ISOBaTL CTPOCHUC, CBOﬁCTBa, CIIOCOOBI
MOJTY4YCHHUSA U obnactu NPUMCHCHUS STHJICHA. Ha6J'I}0I[aTI>, CaMOCTOATCIIBHO
IIPpOBOAUTDL U OIIMCBHIBATH XUMHYECKUHI OKCIICPHUMCHT. YcraHaBiIuBaTh
3aBUCUMOCTb MCXKAY TUIIOM CTPOCHHS YITICBOAOpOAa U €ro

XHMHYECKUMHU CBOMCTBAMHU Ha Ipu- MEPE JIOTHICCKUX CBSI3CH: HpeZ[eJ'[LHLIfI —
pCaKy 3aMCIICHUS, Here}IeJ'[LHLIfI — PpCaKIH NMPUCOCANHCHUS

JuenoBsie yrinesogopoasl. Kayuayku

HaspIBaTh 110 MEXAYHAPOIHONW HOMEHKIIATYpE JUEHBI. XapaKTepru30BaTh
CTPOEHHE, CBOMCTBA, CHOCOObL NOJIyYeHUs U 00IacTu npuMeHeHus 1,3-0yraauena.
Habnro1aTh ¥ ONMUCHIBATH IEMOHCTPAIMOHHBIA XMMUYECKHI YKCIEPUMEHT

ATIeTHIICHOBBIE YTIICBOTOPOIBI, UITH AJTKHHBI

HassiBaTh 1o Me)K}IyHapO)IHOﬁ HOMCHKIJIATYp€ aJIKUHbI C TIOMOLIBIO POIHOI'O
sA3bIKA U A3bIKA XUMHUH. XapaKTepI/ISOBaTL CTpOCHUC, CBOﬁCTBa, CITOCOOBI
TMOJTY4CHHUA U obnactu Ipyu MCHEHUS allCTHIICHA. Ha6J'[}OI[aTL, CaMOCTOATCIbHO
IPOBOAUTL U OIIMCBHIBATH XUMHYECKHH OKCIICPUMECHT. Ot1auyaTh 0OCOOCHHOCTH
peaKL[I/Iﬁ MPUCOCANHCHUS Y alICTHJICHA OT peaKum?I MPUCOCANHCHHUS 3TUJICHA

ApOMaTquCKHe YTi1€BOaAOPOabl, NI apCHBL

XapakTepu3oBaTh 0COOCHHOCTH CTPOCHHUS, CBOMCTBA M 00JIACTH MTPUMEHEHUS
OeH30I1a ¢ IOMOILBIO POAHOTO s3bIKa U s13bIKa XuMuu. HabmionaTh u onuceBaTh
JIEMOHCTPALIMOHHBIN XUMHUECKUHA SKCIIEPUMEHT

10.

Hed b 1 criocoOw1 ee mepepaboTKu

XapakTepu30BaTh COCTAB U OCHOBHBIC HAIIPABJICHHS UCIIOJIb30BAHUS U
nepepaboTK HeTH. Y CTaHABIUBATh 3aBUCHMOCTh MEX]ly 00beMaMH

no0b14n HeTH B Poccnu u OromkeToM rocyaapersa. HaxoanTh B3aUMOCBSI3b
MEXIy U3ydaeMbIM MaTepUaIoM 1 Oyayiieil mpohecCHOHaIBHOM ACSTEbHOCTHIO.
IIpaBuia SKOIOrMYECKH IPAMOTHOI'O IIOBEACHMS U OE30MacHOr0 0OPAIeHUS C
HeTENPOITyKTaMu B OBITY U HA IIPOU3BOJICTBE

11.

O000111eHrE U cCHCTEMATH3aLMs 3HAHUN 00
YIIIeBOI0pOaX

KnaccudummpoBats yriieBogopos! 0 CTPOSHUIO YIIIEPOJHOTO CKeIeTa U
HaJIMYMIO KPATHBIX CBsI3eH. Y CTaHABIMBATh B3aHMOCBSI3b MEXK/1Y COCTaBOM,
CTPOCHHEM U CBOICTBaMH Yri1eBoA0poa0B. ONMUCHIBATh TEHETHUECKUE CBSI3U
MEXKAY KIacCaMH YIIIEBOAOPOJOB C IIOMOLIBIO POTHOTO SI3bIKA U S3bIKA XUMUHU

12.

KonTponsnas padora Ne 1 o Teme «YTIaeBOIOPOIBI»

[IpoBomuTh pedekcuro cOOCTBEHHBIX TOCTIDKEHHUH B IIO3HAHUN XUMUH
YIIIEBOAOPOAOB. AHAIH3UPOBATH PE3YABTATHl KOHTPOIBHON paboThI U
BBICTPAMBATh IIyTH JIOCTHIKEHHs XKEJAeMOr0o YPOBHS YCIEIIHOCTH

TEMA 3. KUCJIOPOACOJEPXXAIIME OPITAHUYECKUE COEJJUHEHUA (7 yacos)

13.

CrnupTsl

Ha3sriBats o MexxmyHapogHOM HOMEHKIIATYpE CIIUPTHL. XapaKTepu30BaTh
CTpPOEHHE, CBOMCTBA, CIIOCOOBI MONYYSHUS U 007IaCTH MPUMEHEHUsI 3TaHOJa U
TJIUILEPUHA C TIOMOIIBIO POAHOTO S3bIKa U s3bIKa XuMuu. KnaccudunmpoBats
CIIUPTHI 10 UX aTOMHOCTH. HabmoaaTh, caMOCTOATENBHO MTPOBOAUTD M OTIUCHIBATH
XUMHYECKAN IKCIEPUMEHT
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14.

Kamennslit yronp

XapaKTepu30BaTh POUCXOXKIEHUE U OCHOBHBIE HAIIPABJIEHUS UCIIONb30BAHUS U
nepepabOTKN KaMEHHOTO YIiIs. Y CTaHABINBAThH 3aBHCHMOCTD MEXTy 00beMaMu
J00bIuM KaMeHHOro yrist B PD u 6ropkeroM. HaxoauTth B3aMOCBS3b MEXY
U3ydaeMbIM MaTepHaIoM K Oyayreil npodeccnoHanbHOH AeITeTbHOCTRIO.
I1paBua 5K0IOrMYECKH TPaMOTHOT'O IIOBECHUS M O€3011aCHOT0 OOPAILEHHS C
KaMEHHBIM YIJIEM U IPOJYKTaMU KOKCOXUMUYECKOTO IPOU3BOJICTBA B OBITY U
HPOMBIIITIEHHOCTH

15.

Denon

XapakTepu30BaTh 0COOCHHOCTU CTPOSHHUS U CBOMCTBa (heHoa Ha

OCHOBE B3aWMHOI'O BJIUSIHUSI aTOMOB B MOJIEKYJIE, & TAK)KE CIIOCOOBI TIOJTYUeHHS U
o0JiacTy IpUMeHeHHst (JeHOIA € MTOMOIIIBIO POIHOTO S3bIKA U SI3bIKA XUMHHU.
Habntonate 1 oruchIBaTh JEMOHCTPAIIIOHHBIN XUMHUYECKUIT SKCIIEPUMEHT.
CobitofaTh MpaBuiIa HKOJIOTHYECKU IPAaMOTHOr0O U 6€30MacHOro o0palleHus ¢
TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH B OBITY U OKpYKaIOLIEeH cpesie

16.

Anbaernasl

XapakTepu30BaTh 0COOCHHOCTU CBOKUCTB (hopMasibAeruia U aleTalbIeruaa Ha
OCHOBE CTPOCHUS MOJIEKYJI, CIIOCOOBI OMYYEHHsI U X 00JIaCTH IIPUMEHEHUS ¢
MOMOIIBIO POJTHOTO SA3bIKA U s13bIKa XMMUHU. Habiro1aTh, OMUCHIBATH U TIPOBOJIUTH
XUMHUYECKUH skcriepuMenT. CoOroAaTh npaBmiia SKOJIOrHYECKH TPaMOTHOTO U
0e30macHOro 00palIeHust ¢ TOPIOYMMHU ¥ TOKCHYHBIMHU BEIIECTBAMU B OBITY U
OKpYKarollel cpeze

17.

Kap6oHOBBIE KHCITOTHI

XapakTepu30BaTh OCOOCHHOCTHU CBOICTB KapOOHOBBIX KHUCIOT Ha OCHOBE
CTPOCHUS UX MOJIEKYII, & TAK)KE CIIOCOOBI MOJY4CHHUS U 00IaCTH MPUMEHEHHUS
MYpaebuHOU ¥ YKCYCHOI KHCIIOT C IIOMOIIBIO POJHOT'O SI3bIKA U S3bIKA XUMHUH.
Paznuyath oO1iee, 0cCOOEHHOE U €IMHUYHOE B CTPOCHUH U CBOMCTBAX
OpraHUYECKUX (MYPAasbUHOL U YKCYCHOW KHCIIOT) X HEOPTaHUYECKUX KUCIIOT.
Habntonats, onuceiBaTh ¥ NPOBOANUTH XUMUYECKHH 3KcriepuMeHT. CobutoaTh
[paBmIIa FKOIOTHYECKH TPAMOTHOrO ¥ 6€30MacHOr0 00pAILeH s C TOPIOYUMH U
TOKCHYHBIMH BELIECTBAMH B OBITY U OKpY)KaroLIeil cpeae

18.

Croxxublie 3Gupsl. XKupbl

XapakTepu3oBaTh 0COOCHHOCTH CBOWCTB )KMPOB Ha OCHOBE CTPOCHUS UX MOJEKY,
a TaKKe KJIacCU(UKALMK KUPOB 110 UX COCTaBY U MPOHCXOKACHHIO U
MIPOU3BOJCTBO TBEPBIX )KUPOB Ha OCHOBE PACTUTENBHBIX Macen. Ha ocHoBe
peakimu 3TepuUKanIy XapaKTepH30BaTh COCTaB, CBOMCTBA U 00JIaCTH
MIPUMEHEHUS CIOXKHBIX 3¢upoB. HabmoaaTs, onuceBaTh U IPOBOAUTH
XuMHYecKui sxcriepuMeHT. CoOMroaaTh MpaBuiia 3KOJI0rMUeCKH IPaMOTHOTO U
0e30MacHOro OOpAIICHHSI C TOPIOYMMHU ¥ TOKCHYHBIMHU BEIIECTBAMU B OBITY 1
OKpYKaroIen cpeie

19.

VrieBoasl

XapakTepru30BaTh COCTAB YIIIEBOJOB M MX KIacCH(UKAINIO HA OCHOBE
CIIOCOOHOCTH K TUApOnn3y. ONMICHIBAaTh CBOMCTBA ITIOKO3bI KaK BELIECTBA C
JIBOMCTBEHHOW (YHKITHEH (aIbACTUIOCTIUPTA). Y CTAHABIMBATH MEXKIIPESIMETHBIC
CBSI3M XMMUU 1 OMOJIOTHH Ha OCHOBE PACKPBITHSI OMOIOTHYECKOM POITH U
XUMHYECKHUX CBOMCTB BaYKHEUIITNX MPEJCTaBUTEICH MOHO-, TU- U MOJH-
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caxapunoB. HabmonaTh, OIICHIBATE U MPOBOJUTE XUMIYECKUH SKCIIEPHUMEHT.
CoburofaTh NpaBuiIa TEXHUKY 0€301aCHOCTH IIpHU paboTe B KaOMHETE XUMUU

TEMA 4. ASOTCOJEPXAIIME OPITAHUYECKHUE COEAMHEHU (8 yacoB)

20.

AMUHEBL. AHUINH

Xapaktepu3oBaTh 0OCOOCHHOCTH CTPOCHHS U CBOMCTBA aHMIIMHA Ha OCHOBE
B3aMMHOT'O BJIMSHHSI aTOMOB B MOJICKYJIE, @ TAK)KE CIIOCOOBI MONYYSHUS U 001acTh
MPUMEHEHHsI aHIJIMHA C TIOMOIIBIO POHOTO S3bIKA U SI3bIKA XUMHH.

Habntonate 1 onmuchIBaTh AEMOHCTPAIIIOHHBIH XUMHUYECKUI SKCIIEPUMEHT.
CoburonaTh MpaBuiIa HKOJIOTHYECKU IPAaMOTHOI0 U 6€30M1acHOro o0palleHus ¢
TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH B OBITY U OKpYKaIOLIeH cpesie

21.

AMWHOKHUCIIOTEI

OmmcEIBaTh CBOMCTBAa aMHHOKHCIIOT KaK OHM()yHKIIMOHAIBEHEIX aM(OTEPHBIX
COeMHEHUH. Y CTaHABIMBATh MEXKIIPEAMETHBIE CBSI3U XMMHHU U OMOJIOTUH Ha
OCHOBE PACKPBITUSI OMOJIOrNYECKOI PO U XUMUUECKUX CBOHCTB aMUHOKHCIIOT.
HaOnionath ¥ ONKCHIBATH IEMOHCTPALIMOHHBIA XUMUYECKHH SKCIIEPHUMEHT

22.

benxn

OnuceIBaTh CTPYKTYpPhI U CBOHCTBA OEIKOB KaK OMOIOIUMEPOB. Y CTaHABIUBATh
MEXIPEIMETHBIE CBA3U XUMHUU U OHOJIOTHU HA OCHOBE PaCKPBITHS OHMOIOrHYEeCKON
oMK ¥ XUMHYECKHX CBOHCTB OeskoB. IIpoBoaUTE, HAOIIOAATh U ONUCHIBATH
XUMHYECKUN IKCIEPUMEHT

23.

Ilonsitue o HYKIICMHOBBIX KHUCJIOTax

OmnuceIBaTh CTPYKTYPY U COCTaB HYKJICHMHOBBIX KUCIOT KaK HOJHHYKJICOTH/IOB.
YcraHaBaMBaTE MEXIIPEAMETHBIC CBSI3M XUMUHU U OMOJIOTHU HA OCHOBE PACKPBITHS
OHOJIOrNYEeCcKON POITH ITUX KUCIIOT B IIepeiaue U XPaHCHUH HACIICACTBEHHOI
UHQOpMAaIH

24.

['eneTndeckas CBA3b MEXIY KITACCAMU OPTaHUIECKAX
CcoeINHEHUI

VYcraHaBiauBaTh B3aUMOCBS3b MEXK/y COCTABOM, CTPOCHHEM U CBOMCTBAMH
HPECTABUTENCH KIACCOB YIIIEBOAOPOIOB H KHCIOPO- ¥ a30TCOACPIKAIIX
coenuueHnil. OMUCHIBATh TEHETHYECKUE CBSI3U MEKAY KIIACCaMH YIIICBOIOPOIOB C
HOMOIIBIO POTHOTO SI3bIKA M SI3bIKA XHMHHU

25.

[Ipaktrueckas padora Ne 1 «MmenTrudukarms
OpraHMYECKUX COCTMHEHMI

[IpoBoxuTh, HAOMIOAATE ¥ OMMCHIBATH XUMUYECKHUN SKCIEPUMEHT JUIS
MOATBEP)KACHUS CTPOCHUS U CBOMCTB Pa3IMYHbIX OPraHUUECKHX COEIMHEHN, a
TaKOKe MX NACHTH(OUKAIUH C TOMOIIBI0 KAUECTBEHHBIX PEaKIni

26.

O06o001enre 1 cuCTeMaTU3aus 3HAHUH O KUCIIOPO/I- H
a30T- Co/iep KAIINX OPTAaHUYECKUX COSTUHEHHIX

KinaccuunupoBaTh KHCIOPO/- M a30TCOCPIKAIIUEC OPraHUYESCKHIE

COC/IMHEHHUS TI0 HAJTMYHUI0 YHKIIMOHATBHBIX Tpymi. CocTaBisTh GOPMYIIbI U
JlaBaTh Ha3BaHMS KUCIOPO- M a30TCOEPKAIINM OPTaHUYECKIM COCIUHCHUSIM.
OnuceIBaTh CBOMCTBA MPEACTABUTENEH BaXKHEHIIINX KIIACCOB STUX COEIMHEHHM,
HX TIOJYYCHUE U TIPUMEHEHHE C MIOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMHHU.
YcraHaBnMBaTh TEHETHYECKYIO CBSI3b MEXK/Y Pa3IMYHBIMH KJIaCCaMU KHUCTIOPO/- U
a30TCOJICPIKALIUX OPTAHUYECKUX COCAMHEHHI U YTIICBOIOPOJIOB

27.

Kontponbehas pabora Ne 2 o reme «Kucnopon u
a30TCcoeprKallle OPraHMYECKUE BEIIECTBAY

IIpoBomuTh pedekcuro cOOCTBEHHBIX JOCTIDKEHUH B TIO3HAHUN XUMUH
YIJIEBOIOPO/IOB, a TAKXKE KUCIOPO/- U a30TCOAEPIKALINX OPIraHUYECKUX BEIECTB.
AHaNM3UPOBATh PE3YAbTAThl KOHTPOJIBHON pabOTHl M BBICTPAUBATh IYTH
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JOCTHIKCHUS KEITA€MOI'0 YpOBHS YCIICITHOCTH

TEMA 5. XMW 1 )KU3Hb (7 yacos)

28.

IImacTmaccel 1 BOJIOKHA

XapaKTepI/IBOBaTB pCaKunu NnoJInMepru3anu U rMoJIMKOHACHCAIINN KaK CITOCOOBI
MOJTY4YCHH CUHTCTUYCCKHUX BBICOKOMOJICKYIISAPHBIX COCJIMHEHUH. OnuceIBaTh
OTACJIIBHBIX Hpe)ICTaBI/ITCHGfI IJ1acTMacC M BOJIOKOH, UX CTPOCHUEC U
KJ'IaCCI/I(l)I/IKaHI/IIO C IIOMOLIBIO POAHOIO A3bIKA U AA3bIKa XUMUHN

29.

DepMEeHThI

Ha ocHOBe MeXIpeTMETHBIX CBsA3eil ¢ OMoNorueil ycraHaBiuBarh ooliee,
0CcO0EHHOE U eUHUYHOE U1l PEPMEHTOB KaK OMOJIOrMYEeCKUX KaTalu3aToOpPOB.
PackppiBaTh UX POJIb B OPraHU3aIMH XU3HU HA 3eMJIe, a TAKXKE B MTUIICBOW U
MEIUITHCKON MTPOMBIIUICHHOCTH

30.

BuraMusebl

Ha ocHoBe MCXKIIPEAMETHBIX CBsI3€l ¢ OHMOJIOTHEH PpacCKpbIBaTh 6I/IOJ'IOFI/I‘IGCKyI-O
POJIb BUTAMUHOB U UX 3HAYCHUC UIs1 COXPAaHCHUS 3JOPOBbS YCIIOBEKA

31.

I'opMoHBI

Ha ocHoBe MeXnpeMeTHbIX cBsA3€l ¢ Onosorueil packpbIBaTh XUMHUYECKYIO
HPUPOAY FOPMOHOB U UX POJIb B OPraHU3AIMY I'yMOPAJIbHON PETYISIUU
JeATEeNbHOCTH OpraHu3Ma uesioBeKa

32.

JlexapcTBa

PackpsiBaTh poiib JEKApCTB OT hapMakoTepanuiu 10 Xxumuorepanui. OcBanBaTh
HOPMBI 3KOJIOTHYECKOT0 1 0€3011acHOr0 00paIeHHs C JICKapCTBEHHBIMU
npenapatamy. DopMHUPOBaTh BHYTPEHHEE YOKICHHUE O HEIPHEMIIEMOCTH JIaKe
OZIHOKPATHOT'O IIPHUMEHCHHSI HAPKOTHYECKHX BEIICCTB

33.

[pakTudeckas pabora Ne 2 «Pacrmo3HaBaHue JIacTMacC U
BOJIOKOH»

HpOBOZ[I/ITb, Ha6J1}OZ[aTb Y OMMKUCHIBATh XUMUYECKHI OKCIEPUMEHT IJIsA
I/IZLCHTI/Iq)I/IKaL[I/II/I IIacTtMacC ¥ BOJIOKOH C ITIOMOIIbIO KaUYE€CTBCHHBIX peaxunﬁ

34.

Pemienue 3aj1ad Mo opraHu4ecKod XUMUKU

PaccmarpuBaTh XMMHYECKHE peaKIMM KaY€CTBEHHO Y KOJIMYECTBEHHO
C MIOMOIIBIO pacyeToB. PemaTs 3a1a4un Ha BEIBOA ()OPMYIIBI OPraHUIECKOTO
BEIIECTBA 10 IPOYKTaM CTOPAaHUsl U MaCCOBBIM JIOJSIM JIEMEHTOB
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COJIEP)KAHHUE KYPCA.
11 kaace (OBLLIASI XUMUST)

Tema 1.Ctpoenue atoma u nepuoanyeckuii 3akon 1. . Menneneena

OcCHOBHBIE CBEIEHUS O CTPOEHHMM aToMma. Spo: MPOTOHBI M HEUTPOHBL. M30TONBI. DIEKTPOHBI.
OneKTpoHHAs 000JI0uKa. DHEpreTude-CKuii ypoBeHb., OCOOCHHOCTH CTPOCHHMSI 3JICKTPOHHBIX 000JI0YEK
aATOMOB DJIEMEHTOB 4-r0 U 5-ro mepuoJoB mnepuoanueckoil cucremsl J. M. MenneneeBa (mepexomaHbIx
anemenToB). [lonartue o6 opOutansx. S - m P -opOutamu. DneKTpoHHBIE KOH(HUTYpalMHd aTOMOB
XUMHYECKUX 3JIEMEHTOB.

[lepuonnueckuii 3axkon JI. Y. MenneneeBa B cBere ydeHus o crpoennu atoma. Otkpsitae . U.
MeHzeneeBbIM MEPUOAMYECKOr0 3akoHa. llepuoauueckas cucrtema XumMuyeckux snemeHToB . H.
MenneneeBa — rpaduyeckoe 0ToOpakeHre MepUOoANIECKOro 3akoHa. MU3MUECKHI CMBICH MTOPSIKOBOTO
HOMeEpa 3JIEMEHTa, HOMEpa MepUojJia U HoMepa Ipynnbl. BajgeHTHbIE 31eKTpoHbI. [IpUunHbBl U3MEHEHUA
CBOICTB 2JIEMEHTOB B IIEpHOAaX U Ipymmnax (TJIABHBIX MOATPYIINAX).

ITonoxxenue Bogopoaa B EPUOAUUECKON CUCTEME.

3HaveHNe MEPUOIUIECKOro 3aKOHA M MEPHOANYECKOW CHUCTEMBI XMMHYECKHX 3yeMeHToB J[. 1.
MenpeneeBa Juisl pa3BUTHS HAYKU U IIOHUMAaHUSI XUMUYECKON KapTUHBI MUpa.

Hemonctpanun. Pazinuunbie GopMbl MMEPUOTMYECKON CHUCTEMBl XHMHYecKkux diementoB JI. W.
Menneneesa.

JlaGopatopusiii  ombiT. 1. KoHCTpyHMpoBaHHE MEPHOAMYCSCKONW TAaOMHIBI 3JEMEHTOB C
HCIIOJIB30BAaHUEM KapTOYEK.

Tema 2.CTpocHHE BelecTBa

HNonnass xumudeckass CBsi3b. KartwoHsl u aHWoHBL Kiaccudukanus uoHOB. VoHHBIC
KpUcTayuTHaeckre penreTkn. CBOMCTBA BEIIECTB ¢ ATUM THUIIOM KPHCTAJUTHYCCKUX PEIIETOK.

KoBanentHass xumudeckas CBsI3b. OIJIEKTPOOTPHUIATENbHOCTh. llomsapHas w HemomspHas
KOoBaJieHTHBIE CBs3U. Jumonb. [lomspHOCTh CBSI3W M MONAPHOCTH MOJNEKyibl. OOMEHHBI U JOHOPHO-
aKIENTOPHBI MeXaHW3Mbl 00pa30BaHUS KOBAJCHTHOM CBS3W. MONGKYyIApHBIE W  aTOMHBIE
KpUCTaJUTHYecKue pemnreTki. CBOMCTBA BEIIECTB C 3TUMH THIIAMHU KPUCTAIUTMIECKUX PEIIETOK.

Meramnndeckast XuMHYecKas CcBsA3b. OCOOEHHOCTH CTPOC€HHA aTOMOB MCTAJIJIOB. Meranaudeckas
XUMHYECKass CBA3b M MCETANIMYCCKAsA KPUCTAJUIMYCCKas PpeIueTKa. CaoiicTBa BCIOCCTB C 3TUM THIIOM
CBA3H.

Bonoponnast xumudeckas CBsizb. MEXMOJIEKYIAPHAs U BHYTPUMOJIEKYJIIpHAs BOXOPOAHAS CBA3b.
3HayeHue BOIOPOJHOMN CBA3U IJIs1 OPraHU3aLUK CTPYKTYP OHOIOJIMMEPOB.

[Homumepst. [lnmacTmaccsl: TepMOIUIACTBL M PE-aKTOIIACTHI, UX HPEICTABUTENN U IPUMEHEHHUE.
Bonokna: npuponasie (pacTUTENbHBIE U KUBOTHBIC) U XUMHUYECKHE (MCKYCCTBEHHBIC U CUHTETHYECKHUE),
UX MPEACTaBUTENN U IPUMEHEHHE.

I"a3zo00pa3Hoe cocTosHue BemecTBa. Tpy arperaTHeIX cOCTOSIHUS BOAbL. OCOOGHHOCTH CTPOCHUS
ra3oB. MoJsipHbI 00beM ra3000pa3HbIX BELIECTB.

[Ipumeps! ra3000pa3HBIX NPUPOIHBIX CMECEH: BO3AYX, IPUPOAHBIN Ta3. 3arpsi3HeHne aTMocepsl
(KUCITOTHBIE TOXKIM, TAPHUKOBEIH 3(hhekT) u 6oppda ¢ HUM.

Hpe):[CTaBI/ITCJ'H/I FaBOO6paBHLIX BCIICCTB: BOAOPOA, KUCIOPOX, yrHGKHCHLIfI ra3, aMMHakK, 5THJICH.
Hx MOJIy4CHHC, 006Hpa}me U pacCiio3HaBaHHUC.

)KI/I}_IKOC COCTOsAHHUE BEIICCTBA. Bo;[a. HOTpe6J'I€HI/Ie BOAbI B 6I>ITy U Ha IIPOU3BOACTBC.
KecrkocThb BOJbI 1 CIIOCOOEI ee YCTpaHCHUA.
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MI/IHepaJ'ILHLIG BOJBbI, UX HCIIOJIB30BAHHEC B CTOJIOBBIX H JI€YEOHBIX OeIsax.
}KI/I)IKI/IG KpHUCTAJJIbl U UX IPUMCHCHHEC.

TBep}loe COCTOsHHUEC BCIICCTBA. AMOp(bHI)IC TBCPAbIC BCIISCCTBA B MPUPOAC U B )KU3HU YCIIOBCKA,
HX 3HAYCHUC U ITPUMCHCHUC. KpI/ICTaHHI/I‘ICCKOC CTpOCHHE BCIUICCTBA.

Hucnepcusie cucremsl. [ToHsTre 0 mucepcHbIX cucreMax. JlucmepcHas dasza u aucnepcroHHAs
cpena. Kiaccudukanusi IUCIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOrO COCTOSHHS JHCIIEpCHOMN
cpensl M aucnepcuoHHOM (aspl. I'pyOoaucrmepcHble CHUCTEMbI: SMYNIbCHH, CYCHEH3UH, a3pPO30IH.
TonkogucnepcHsie cuctemsl: renu U 3omd. CocraB BellecTBa M cMeced. BelectBa MoseKyIsIpHOro U
HEMOJIEKYJISIPHOTO CTpOEHMs. 3aKOH TIOCTOSHCTBAa cocTaBa BemlecTB. lloHsATHE «omsi» u  ee
pPa3HOBUIHOCTU: MaccoBas (Ol JJIEMEHTOB B COEAMHEHMHU, IOl KOMIIOHEHTa B CMECH — J0Ns
IIpUMeceH, 10JIs1 paCTBOPEHHOI'O BELIECTBA B pacTBOpe) U oObeMHas. Jlons BbIX0Ja IPOAYKTA Peakluu OT
TEOPETUUYECKH BO3MOXKHOTO.

HdemMoHcTpanun. Mojenb KpUCTALTHYECKON pelieTky xyopuaa HaTpus. OOpasibl MHHEPAIOB ¢
WOHHOM KPUCTaJUIMYECKON PEIIETKOMN: KallbUTa, ranutra. Moaenn KpUCTAIIMYECKUX PELIETOK «CYXOro
apAa» (Wi wojma), aiMasa, rpadura (wm kBapua). Moxens monekynsl JIHK. OOpasubl miactmace
(benomodopMambAeTUIHBIE, TTOTUYPETaH, MOJUATUAIICH, TTOMUIIPOITUAIICH, TTOJTUBHHILTXIIOPHUT) W H3IEIUS
n3 HuX. OOpa3ITel BOJIOKOH (MIEPCTh, IIENK, alleTaTHOE BOJIOKHO, KAalpPOH, JIaBCaH, HEWIIOH) M U3/ICHS U3
HuX. OOpasIpl HEOPraHUYECKUX MOJUMEPOB (Cepa TUIacTHYecKas, KBapil, OKCH aTIOMUHHUS, TPUPOIHBIE
ATIOMOCIUTMKATHI). Mojens MoisipHOro obobema Tra3oB. Tpu arperaTHBIX COCTOSHHS BoAbl. OOpasiisl
HaKWIIM B YaflHWKE W TpyOaxX IHEHTpalIbHOro oToruieHus. JKecTKOCTh BOABI U CIIOCOOBI €€ YCTpaHEHHS.
[pubopsr Ha xuaKUX KpucTauiax. OOpasipl pa3IMYHBIX JUCIIEPCHBIX CHCTEM: 3MYIbCHIA, CYCIIEH3UH,
aspo3oreii, rened u 3omneit. Koarymsmws. Cunepesuc. Dddext Tunmans.

JlaGopaTopHbie onbITHL. 2. OnpeaeneHne TUIA KPUCTAUTMIECKON PEIeTKN BEIIeCTBa M OIMCAHNE
ero cBOMCTB. 3. O3HaKOMIICHHE C KOJUICKIIMEH MOJMMEPOB: MJIACTMACC M BOJOKOH W M3JIENHS U3 HUX. 4.
HcnibTanne BOJBI HAa JKECTKOCTh. Y CTpPaHEHHE JKECTKOCTH BOJBI. 5. O3HAKOMIICHHUE ¢ MUHEPaTbHBIMU
Bogamu. 6. O3HaKOMIIEHHUE C TUCTIEPCHBIMUA CHCTEMaMHU.

IIpakrrueckas padora Ne 1. [Tomyduenue, coOupanue u pacro3HaBaHUEe T'a30B.
Tema 3. XuMHYeCKHE PEaKITUN

Peaknuu, waympme O0e3 W3MEHEHHMs] COCTaBa BEIIECTB. AJUIOTPONUS W AJJIOTPOITHBIC
BUJOM3MeHeHUs. [[pUYMHBI aJUTOTPONMK Ha TIpU-Mepe MoAu(UKAIUA KUCIOpoa, yriepoaa u dpocdopa.
O30H, ero 6nomoruvecKast poib.

N3oMepsl 1 u3omMepusl.

Peakiuu, wmaymme ¢ HM3MEHEHHEM COCTaBa BELIECTB. Peakuuu COGOMHEHMS, DPa3IoXKEHUs,
3aMeIleHNs U OOMEHa B HEOPraHWYEeCKOW M OpraHW4YecKOM XMMHH. Peakiuu 3K30- U 3HIOTEPMUUYECKHUE.
TerutoBo#t 3 heKT XUMHYECKOW peakluu W TEePMOXMMHYECKHE ypaBHEHHsS. Peakinu TopeHus, Kak
YaCTHBIN cIy4yall 3K30TEPMHUYECKUX PEaKIUH.

CKOpOCTI) XUMHYECKOMN peaknuu. CKOpOCTL XHUMHYECKON peaKknunu. 3aBHCHUMOCTh CKOpPOCTH
XUMHYECKOM p€akiuru OT MPUPOAbI pCaru-pyromux BCIICCTB, KOHILCHTpAIlMHU, TEMIICPATYpPhI, IJIOMIAAN
MOBCPXHOCTU CONPUKOCHOBCHHUA U KATAJIN3aTOpPA. PeaKLII/II/I TOMO- U I'€TCPOrCHHBIC. IlonsTre o xkatanmse
" KaTaJn3aTopax. q)epMeHTLI Kak OMOJIOTHYECKUE KaTaJIn3aTOpPhbI, 0COOEHHOCTH UX (I)YHKLII/IOHI/IPOBaHI/IH.

ObpatumocTs XUMHYeCKHUX peakuuil. HeoOpatumele W oOpaTHMble XHMHUYECKHE PEAKLUH.
CocrosiHME XWMHYECKOIO PAaBHOBECHS U1 OOpPAaTUMBIX XUMHUYECKUX peakuuid. CrocoObl CMeleHus
XMUMHYECKOT0 PaBHOBECHS Ha IpuMepe CHMHTe3a aMMuaka. [loHsTHe 00 OCHOBHBIX HAYYHBIX MPHUHLMIIAX
MIPOM3BOAICTBA HA PUMEPE CUHTE3a aMMHUAKa WJIN CEPHOM KUCIIOTHI.

Pons BOJEBI B XHMHYCCKON pCakuunu. HcTunnabie PacCTBOPLI. PaCTBOpI/IMOCTL u KJ'IaCCI/I(i)I/IKaLII/ISI
BCHICCTB 10 3TOMY MPHU3HAKY: paAC-TBOPUMBIC, MAJIOPACTBOPUMBIC 1 HEPACTBOPUMBIC BCIICCTBA.
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9J'IGKTpOJ'II/ITI)I U HCOJICKTPOJIUTHI. aﬂeKTpOJ'II/ITI/I‘leCKaH JUucconualms. KI/ICJ'IOTI)I, OCHOBAHHA H
COJIM C TOYKHU 3PCHUA TCOPHUU 3J'ICKTpOJ'II/ITI/I'-ICCKOI71 JUCCOIHalu.

XHUMHUYECKHE CBONCTBA BOJIBI: B3aHMOI[€I>'ICTBI/IC C MfCrajlyiaMHd, OCHOBHBIMH H KHCJIOTHBIMH
OKCHJaMH, PA3JIOKCHUC H O6pa3OBaHI/Ie KpUCTAJLTIOTUAPATOB. PCaKHI/II/I ruaparaiguu B OpFaHI/I‘IeCKOﬁ
XHUMUH.

luoponu3 opraHuueckMX W HEOPraHWYECKHX coeAuHeHWd. HeoOpaTtumblii  rUapONH3.
OO6paTUMBIH THAPOIIN3 CONCH.

I'maponn3 opraHuyeckux COECAMHEHUMH M €ro IPaKkTUYeCKOEe 3HA4E€HHUE U1  IOJIYYEHUS
TUAPOJIU3HOIO CIIMPTAa U MbUIA. buonormyeckas poib TMAPOJIHM3a B IJIACTUYECKOM U JHEPTETUYECKOM
oOMeHe BelecTB U SHEPTUH B KIIETKE.

OKHUCIUTENBHO-BOCCTAaHOBUTENIbHBIC peakiuu. CreneHb okucieHus. OmnpeneneHue CTEeHU
okuciaeHus 1o Qopmyne coemauneHus. [loHsATHE 00 OKUCIUTENBHO-BOCCTAHOBHUTEIBHBIX PEAKIIHIX.
OkucieHue ¥ BOCCTAaHOBJICHHWE, OKHUCIUTEIh W BOCCTAHOBUTENH.JJEKTPOIN3. OJEKTPOIU3 Kak
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIN MTPOIECcC. DISKTPOJIN3 PACIIABOB M PACTBOPOB Ha IPUMEPE XJIOPHIa
HaTpus. [IpakTHyeckoe MPUMEHEHUE JJICKTPONIH3a. DIIEKTPOIUTUIECKOE IMOJTYICHU S ATFOMUHUS.

Hemonctparuu. IIpepamienue kpacHoro ¢ochopa B Oenbiit. O3oHaTop. Mojgenu MONEKYNT H-
Oyrana u wu300yTaHa. 3aBUCUMOCTH CKOPOCTH PEaKIMd OT TPHUPOABI BEIIECTB Ha MpUMEpe
B3aI/IMOJIeI‘/'ICTBI/I$I pacTBOPOB pa3JIMYHBIX KUCIIOT OHHHaKOBOﬁ KOHICHTpAaluU C OAMHAKOBBIMU I'paHyJIaMU
[IMHKA ¥ B3aUMOJICHCTBHUS OJMHAKOBBIX KyCOYKOB Pa3HBIX METAJUIOB (MarHus, IIMHKA, JKeJIe3a) C COMSTHON
KHCIOTOH. B3anMoieiicTBrEe pacTBOPOB CEPHON KHCIOTHI C PACTBOPAMHU THOCYJIb(haTa HATPUS PA3THIHOM
KOHIIEHTPAIMH U TeMIIepaTypbl. Mojaens KUISAIIero cios. Pa3nokeHue nmepokcuia BOA0poia ¢ IOMOIIBI0
katamm3aTopa (okcuma Mapranina (IV)) m karamasel cbhiporo msica M chiporo kaptodens. [Ipumeps
HEOOpaTUMBIX peaKUWi, HUIYIIMX ¢ 00pa30BaHMEM OCajKa, Ta3a WM BOAbL. B3anMoneiicTBue nuTHA U
Hatpus ¢ Bomoit. [lomydenue okcuna dochopa (V) 1 pacTBOpeHHE €ro B BOJAC; UCIBITAHKE TOTYIECHHOTO
pactBopa makMmycoMm. OOpas3ipl KpPUCTAUIOTHAPATOB. lVcmbpITaHWe pacTBOPOB AIIEKTPOIMTOB U
HEDJIEKTPOIMTOB HA TMPEeaMeT IUCCOIHAINH. 3aBUCHUMOCTh CTEIEHU JJIEKTPOIMTHYECKON AHUCCOIUAIINT
YKCYCHOM KHCIIOTHI OT pa30aBlieHHs pacTBopa. ['maponns kapOuaa kanplus. ['maponu3 kapOOHATOB
IIEIOYHBIX MeTaloB W HUTparoB ImHka win cBuHNA (II). ITlomyduenme wbmma. Ilpocreiimme
OKHCITUTEIFHO-BOCCTAHOBUTEIbHBIE PEAKIINH: B3aUMOJIEHCTBHE IMHKA C COJISTHOM KHCIIOTOM M JKemesa C
pactBopom cyibdata menu (II). Monens snekrponuzepa. Moens 3IeKTpOIH3HON BaHHBI TS TTOTyYSHS
amomuHuA.JlabopaTopHple OmBITEL. 7. Peakmusi 3aMelIeHHs MEAHW JKENe30M B PAcTBOPE MEIHOTO
kynopoca. 8. Peakumm, maymue ¢ oOpa3oBaHMeM ocanka, raza W Bomel. 9. llomydenme kuciopoxma
pasnoXeHneM TepOKCH/Ia BOAOPOAa ¢ MOMOIIbI0 okcuaa Mapranma (IV) u kaTtamassl ceIporo xaproderns.
10. Ilomydenue BOmOpO/a B3aMMOMAEHCTBHEM KHCIOTHI ¢ NMHKOM. 11. PasznmudHbie ciydau ruaponmsa,
COJIEH.

Tema 4.BemecTBa 1 uxX CBOUCTBa

Meramnpl. B3auMmopeiicTBre METalUIOB ¢ HeMeTallle, JII (XJIOpOM, CEepoil M KHCIOPOIOM).
B3anMopelicTBre ILIENOYHBIX U IIEIOYHO3EMENBHBIX METAJUIOB C BOJMOW. ODNEKTPOXUMHYECKHU psin
HalpsDKEHUH MeTauioB. B3auMoneiicTBue METaioB ¢ pacTBOPaMU KHCIIOT U COJEH. AJTIOMHHOTEPMHUSL.
B3anmMoneiicTBie HATPHUSI € 3TAHOIOM U (PEHOIIOM.

Kopposust meramnos. IloHsTne 0 XMMHUYECKOH M 3JIEKTPOXUMHYECKONW KOPPO3MH METAJLIOB.
Crioco0bl 3aIIMTHI METAJIOB OT KOPPO3UH.

Hemeramnsr CpaBHI/ITeJ'ILHaH XapaKTCpUCTHUKA TraJIOrCHOB Kak HanOonee THUIIAYHBIX
HpeHCTaBHTeHCﬁ HemeTa/toB. OKUCIUTEIbHbBIE CBOMCTBA HEMETAIIOB (B3aI/IMO,Z[GI>'ICTBH€ C MCTalllIaMHU U
BO).'[OpO,Z[OM). BoccraHoBUTEIIBHEIS CBOMCTBa HEMCTAJLJIOB (BSaHMO-ﬂCﬁCTBHC C bonee
QJCKTPOOTPULATCIIBHBIMA HEMCTAJIJIAMU U CIIO’)KHBIMHA BeH_IeCTBaMI/I-OKI/ICJ'II/ITGJ'IHMI/I).

Kucnorel Heopranuveckue u opranuveckue. Kitaccudukanums KuciaoT. XUMHYECKHUE CBOWCTBA
KHUCIIOT: B3aMMOJEUCTBUE C MeETa/llaMHM, OKCHUAAMH METaJUIOB, THAPOKCHUAAMH METAJIOB, COJSIMHU,
cnupramu  (peaknus dtepudukanuu). OcoOble CBOMCTBA a30THOH M KOHIEHTPUPOBAHHOW CEpHOU
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KucIIoThl. OCHOBaHUS HCOPTraHUYCCKUEC U OpTraHUYCCKUC. OCHOBaHI/Iﬂ, nux KJ'IaCCI/I(bI/IKaHI/IH. XHUMUYECKH €
CBOICTBa OCHOBAHHUU: B3aPIMO,I[eI>'ICTBI/IC C KHCJIOTaMH, KHUCJIIOTHBIMH OKCHJaMHU U COJISIMH. Paznoxenue
HEPACTBOPHUMBIX OCHOBAaHHUIA.

Comu. Knaccudukauusi coneil: cpeqHue, KUCIble W OCHOBHBbIC. XMMUYECKHE CBOWCTBA CONEH:
B3aUMOJICHCTBHE C KMCIIOTaMH, IeJI0YaMy, MeTaJulaMu U costsiMu. [IpencraBureny coneld u UX 3HaYEHHE.
Xnopua HaTpus, kapOoHAT Kanblus, Qocdar Kamblps (CpemHHe COoiM); TUAPOKapOOKAThl HATPHUS H
aMMOHHS (KUCITBIE COJH); THApOKcokapOoHat Meau (1) — manmaxut (OCHOBHASI COJIb).

KauecTBeHHble peakiiui Ha XJIOPHII-, Cyab(aT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUSI, KATHOHBI
xenesa (II) u (II1).

I'enernueckast cBsI3p MEXy KJIACCAMM HEOPraHUYECKUX U OPraHUUYECKuX coenuHeHuil. [lonstue
O TEHETUYECKOM CBSA3M W TIEHETHMYECKUX pspax. ['eHernmueckuil psg Merajuia. ['eHeTHUYeCKUd psin
HeMmeraia. OcOOEHHOCTH IeHETUYECKOro psijia B OPraHUYEeCKON XHUMUH.

Hemonctpanun. Komiekuns o6pasnoB MeTanioB. B3anMoseiicTBre HATpUS U CYpPbMBI C XJIOPOM,
Jkene3za ¢ cepoil. ['opeHrne mMarHus W ajdlOMUHUS B KUCIOpoje. B3aumonelcTBue 1E€I0YHO3EMETBHBIX
METa/UIOB C BOAOH. B3auMmonelicTBue HaTpusi C 3TAaHOJIOM, ILMHKA C YKCYCHOM KHCJIOTOM.
AmomuHOTepMES. B3ammopelicTBue Mead C KOHIIEHTPHPOBAHHOM a30THOM KHCIOTOH. PesympraTsl
KOPpO3WH METAJUIOB B 3aBUCHMOCTH OT YCJIOBHMH ee mporekaHud. Kommekius oOpas3oB HEMETaJIOB.
BsaumogeiictBue XJOpHOH BOIBI C pacTBOpoM Opomuaa (woamma) kanus. Kosutekius TpHPOIHBIX
OpPTaHWYECKHX KHCJIOT. Pa30aBiieHHMe KOHIIEHTPUPOBAHHOW CEpHOW KHCIOTHL. B3ammoneiicTBue
KOHIIEHTPUPOBAHHON CEpHOM KHCIOTHI C caxapoM, IEUTI0NI030M u Mempio. OOpasmbl MPUPOTHBIX
MUHEPAJIOB, COJAEPKAIIUX XJIOPHJ HATpHs, KapOoHAT Kanblus, (GochaT Kamblds W THIPOKCOKapOOHAT
Mean (II). OOpas3npl MUINEBBIX MPOAYKTOB, COACPKAIIMX THUAPOKAPOOHATHI HATPHUS W aMMOHUS, WX
CIIOCOOHOCTh K Pa3lIOKEHMIO NpU HarpeBaHuu. ['ameHue combl ykcycoMm. KadecTBeHHBIE peakiuu Ha
KAaTHOHBI M aHUOHBI.
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Kaneﬂglapﬂo - TEeMaTHY€CKO€ IJIAHUPOBAHUE

11 knacc
No OCBOEHHE Jlata
ypoka | Tema ypoka MPEAMETHBIX
ILI. 3HaHuii (6a30BbIE MOHATHS) Ilo . Daxr

TEMA 1. MEPNOONYECKMN 3AKOH N CTPOEHWE ATOMA (4 vaca)

1. | Otkpsite JI. 1. MenaeneeBbiM [lepuoanueckoro 3akoHa XapakTepu30BaTh JIEMEHTHI MaJIbIX IEPHUOIOB 110 MX MOJIOKEHUIO B
Tlepuomnueckoii cucreme Jl. 1. Menaeneesa. Jasamsb onpedenenus 6adcHetuux
XUMUYECKUX NOHAMULL: 8eueCmB0, XUMUYECKULL JleMeHm, amom, OMHOCUMENbHAS
amomHas macca, U30monsvl

2. | Ilepnognueckas cuctema /1. . Menneneesa JlaBaTb omnpeziesieHne BU0B KJIacCU(PHUKAIIMU: €CTECTBEHHON M NCKYCCTBEHHOM.
BerinonHeHue nmpsMoro JeIyKTUBHOIO JokazaTenbcTBa Co3naHue Mozeneil ¢
BBIJIETICHUEM CYIIECTBEHHBIX XapaKTEPHCTHK 00bEKTa U UX MPEICTaBICHUEM B
HPOCTPAHCTBEHHO-TpaGUIECKOil MIIM 3HAKOBO-CUMBOJIMYECKOH (hopMme.
IIporHo3upoBaTh CBOMCTBa XUMHUUECKUX DJIEMEHTOB U UX COEAMHEHUN

Ha ocHoBe [lepuoanueckoii cucremsl 1. . MenneneeBa. KoncrpyupoBanue
NEePHOIMYECKON TaOIHIIBI XUMUYECKHUX YJIEMEHTOB C HCIOJIb30BAHIEM KapTOUeK

3. | BxoOHaa KOHMponvHaa paboma

4. CrtpoeHue aTtoma. IIpencraBisTh CI0XKHOE CTPOCHUE aTOMa, COCTOSIIECTO U3 SIpa U JICKTPOHHOU
[epuoauueckuii 3aKOH U CTPOCHUE aTOMa 00050uky. HaxoauTh B3aMMOCBSI3U MEXK/1y ITOJI0KEHUEM SJIEMEHTA B
Tlepuomuueckoii cucreme Jl. 1. MenaesneeBa u crpoenueM ero aroma. CocTaBisTh
JJIEKTPOHHBIE M dJEKTPOHHO-Tpaduueckne GOpMyIIsl aTOMOB S-, p- 1 d-
anemenmoslIpecTaBisaTh pa3BUTHE HAYYHBIX TEOPHUI MO CIIMPAJIA Ha OCHOBE TPEX
(hopmynupoBok Ilepuomuueckoro 3akona. OnUCHIBATH CTPOCHUE aTOMA U
CBOICTBA XMMHUYECKUX JIEMEHTOB U X COeANHEHNH Ha ocHoBe [leproamueckoit
cuctemsl [. 1. MenneneeBa. Omuocums xumuueckue 3j1eMeHmbl K MOMYy Uil
UHOMY 2TIEKIMPOHHOMY cemeticmay. Packpvlieamv ocobeHHocmu cmpoerus amomos
d-onemenmos u f~onemenmos

TEMA 2. CTPOEHME BELLECTBA (11 4acos)

5. | KoBanenrHas xumuueckas cBs3b OOBSCHITH HHEPTHBIE CBOHCTBA OIarOPOAHBIX Ta30B 0COOCHHOCTSIMH CTPOSHUS UX
aToMa. XapaKTepu30BaTh KOBAJEHTHYIO CBSI3b KaK CBSA3b, BOSHUKAIOLIYIO 32 CYET
o0pa3oBaHus OOIINX DJEKTPOHHBIX Tap Nnymem nepekpul8anust 1eKmpoHHbIX
opoumareii. KimaccupuuupoBaTh KOBAIESHTHBIE CBSI3H 110 pa3HBIM OCHOBAHHSM.
YcranaBnMBaTh 3aBUCUMOCTD MEXAY THUIIOM XUMHYECKOH CBSI3H, TUIIOM




KpPICTaJ'[J'[PI'-IeCKOfI PCIICTKU U (1)I/ISI/I'-IGCKI/IMI/I CBOICTBaMU BCIICCTB

HonHas xuMmu4deckas CBSI3b

XapaKTepI/IBOBaTB HMOHHYIO CBA3b KaK CBsA3b, BOSHUKAIONIIYIO IIYTEM OTAa4X HIN
IpueMa 3JICKTPOHOB. KHaCCI/I(i)I/IHI/IPOBaTI) HOHBI 110 pa3HbIM OCHOBAaHUSAM.
VcranaBnuBaTh 3aBUCUMOCTh MCXKAY TUIIOM XUMHYECKOU CBA3H, TUIIOM
KpPICTaJ'[J'[H'-IeCKOfI PCIICTKU U (1)I/ISI/I‘IGCKI/IMI/I CBOICTBaMHU BCIICCTB

Merasisl ¥ cruiaBbl. Meraiinueckass XMuMHUUYecKast CBSI3b

XapaKTepI/I?:OBaTB MCTAJUIMYCCKYIO CBA3b KaK CBSA3b MEXK/Y aTOM-HOHaAMHU B
MCTaJUIaxX M CIUIaBax MoCpeaACTBOM O606HI€CTBJ'I€HHLIX BaJICHTHBIX 2JICKTPOHOB.
OOBACHATD CANHYIO TPUPOAY XUMHUUICCKUX CBsi3ei. YcTraHaBIMBATh 3aBUCUMOCTD
MCEXAY TUIIOM XUMHYECKOU CBsA3H, TUIIOM KpHCTaﬂHH‘{eCKOﬁ PCUICTKU U
(1)I/I3I/I‘{CCKI/IMI/I CBOMCTBAaMH BEILIECTB

Al"pel"aTHLIe COCTOsIHHMA BCIICCTBA. BOI[OpOI[Haﬂ CBA3b

XapakTepu30BaTh OCOOCHHOCTH arperaTHOro COCTOSHUS BEIIECTB HA OCHOBE
MOJICKY/ISIPHO-KMHETHYECKHUX TPEACTABICHUHA. Y CTAHABIMBATh MEKIIPESAMETHEIC
CBs3U ¢ (pU3MKOI Ha ITOI OCHOBE. Y CTAHABIMBATH MEKIIPEAMETHBIC CBSI3H C
Ouororyel Ha OCHOBE PaCCMOTPEHYS IPUPO/IbI BOJOPOAHOH CBSI3H U €€ PO B
OpraHM3alyK )KUBOH MaTepUH

Tumnbr KPUCTAJINIMYCCKUX PCIICTOK

KrnaccuduimpoBats TBep/IbIe BEIIECTBA Ha KPUCTAIUTMIECKHE H aMOP(HBIE.
YcranaBiauBaTh 3aBUCUMOCTDh MEXKTY THITIOM XUMHYECKOH CBSI3HU, THIIOM
KPHUCTAJUTMYECKOH PeIIeTKH U PU3MYECKUMH CBOiicTBaMU BelecTB. OObICHITH
SIBJICHUC aJUIOTPONUH. VILTIOCTPUPOBATH ITO SIBJICHHE Pa3IMYHBIMU IPUMEPaMU

10.

YucTele BEIISCTBa U CMECH

Haxonuth oTiuums cMeceld 0T XUMHYECKUX coequHeHui. OTpaxarb

COCTaB cMeceil ¢ TOMOLIBIO NOHATHS «IONIsD» MaccoBasi U o0beMHas. [Ipon3BoauTh
pacyeTsl ¢ UCIOJIB30BAHUEM TOT'0 MOHATHS. Y CTaHABJIUBAThH 3aBUCUMOCTb MEXY
pa3nuuusaMHy B PU3NYECKUX CBOMCTBaX KOMIIOHEHTOB cMeceil U criocobaMu Ux
paszeneHus

11.

Pemenue 3amau

Periats 3a1aun Ha HaXOXkIeHHE Macchl (00beMa) KOMIIOHEHTA B CMECH, MACChl
YHCTOr0 BEIECTBA B 00paslie, MaCCOBOM JTOJIM MpUMeEcer

12,

JucniepcHble CHCTEMBI

Xapakmepuzoeams paziuyHsie munvl OUCNEPCHBIX CUCTEM HA OCHO8E
azpe2ammo2o coCMOosiHUsL OUCNEPCHOU (haszvl U OUCNEPCUOHHOU Cpedbi.
Packpvieams ponb pasnuuHbix munog OUCNEePCHbIX CUCIEM 8 JHCUSHU NPUPOObL U
obuecmea

13.

Ilpakmuueckan paboma Ne 1 «Cmpoenue eeuiecmear

IIpoBoanTh, HAOGIIOIATH U ONKCHIBATH XUMHUYECKHUI IKCIIEPUMEHT 110
MOJTY4CHUIO0, COOMPAHHIO M PACIIO3HABAHHUIO Ta30B

14.

[ToeTopenue u 06061eHue Tem «Ctpoenue aroma» u «CTpoeHue
BEIL[ECTBAY, IIOArOTOBKA K KOHTPOJIBHOI padoTe

006001IaTh MOHATHS «S-0pOUTATIBY, «P-OpOUTANEY, «d-0pbumanyy, «KOBaTeHTHAS
HETIOJSIPHAS CBSI3bY», «KOBAJICHTHAS IIOJISIPHASI CBS3bY, «HOHHASI CBS3bY,
«BOZIOPOJHAS CBSI3bY, «METAILTHICCKAs CBSI3bY, KHOHHAS KPUCTAIUINYCCKAsT
peIIeTKaY, «aTOMHAs KPUCTAJUTHYECKAsl PCLIETKa, «MOICKYIIpHAsT
KPHCTAJUTHYECKAsl PELIETKA), «METAIUTNYCCKasi KPUCTAITMICCKAs PEIICTKAY.
OrpaHNYHBAaTh TOHSTHS «XUMHUYECKAsl CBS3bY, «KPHCTAIUTHYCCKAS! PEIICTKA.
OmnuchIBaTh M XapaKTePU30BaTh CTPYKTYpY Tabuuis! «Ileproauyeckas cuctemMa

38




xummudeckux 3neMentoB JI. . MenneneeBay» (kopotkas gopma)

15.

KontponbHast padora Ne 1 mo remam «CTpoeHHe aToMa» U
«CTpoeHue BeIecTBa»

IIpoBoanTs pedreKcHio COOCTBEHHBIX OCTHKEHU B IIO3HAHUH CTPOCHUS aToMa
U CTPOEHUS BEIIECTBA. AHAJIU3UPOBATh PE3YJIbTaThl KOHTPOJIBHOM paboThI U
BBICTpauBaTh IIYTU JOCTUXKEHUS JKEJIAEMOI0 YPOBHS YCIIEIIHOCTH

TEMA 3. SNEKTPONMNTUYECKAA ONCCOLMALIMA (11 vacos)

16.

PacTBOpBI

OHpCZ[CJ'IHTB IMMOHATHUSA «PAaCTBOPLI» U «PACTBOPUMOCTH). KJ'IaCCI/I(bI/II_[I/IpOBaTL
BCIIECTBA 110 IPU3HAKY PAaCTBOPHUMOCTH. OTpa)KaTL COCTaB paCTBOpa € IOMOUIbIO
TOHSATHUI «MaccoBast J0JIsSI BEILIECTBA B PaCTBOPE» U «MOJIAPHAA KOHYEHMpPAayus
selecmea)

17.

Pewenue 3a0au

Pewamb 3a0aqu na pacuem maccooti 001u 6ewjecmea @ pacmeope U MOJAPHOU
KOHYyeHmpayuu

18.

3J'leKTpOJ'II/ITBI 1 HEBJICKTPOJIHUTHI

Onpenensrs MOHSTUS «AJIEKTPOIUTHIY, HEITEKTPOIUTBI», «IEKTPOIUTHYECKAS
nuccounanysy. @opMyIupoBaTh OCHOBHBIE TTOJIOKEHHS TEOPUU
INEKTPOIIUTUIECKON TUCCOLMALNN. XapaKTepH30BaTh CHOCOOHOCTD 3JIEKTPOIUTa
K IMCCOLIMALIUY Ha OCHOBE CTEIIEHH JIEKTPOTUTHIECKON TUCCOLUALIIH.
3amuceIBaTh YpaBHEHUS DJIEKTPOIUTHYECKOM TUCCOLMALIMY, 8 oM HUCae

u cmynenuamoti. Habnroate M ONUCHIBATH IEMOHCTPALMOHHBIH XUMUYECKUN
9KCIIEPUMEHT

19.

Kucnots! B cBeTe TEOpHUH ANIEKTPOIUTHUECKON TUCCOLMALIUN

XapakTepu30BaTh KUCIOTHI B CBETE TEOPUH HIIEKTPOIUTHYECKOI AUCCOLALUY.
Pasnnuats 00111ee, 0cO0EHHOE ¥ €IMHUYHOE B CBOMCTBAX A30MHOI,
KOHYEHMpUPOBAHHOU CepHOU U MypasbuHou KUciot. [IpoBoauTh, HaOMIOIATh U
OIMCBHIBATh XUMHYECKHUI IKCIIEPUMEHT C ITOMOIIBIO POIHOIO SI3BIKA U SI3bIKA
XUMHU

20.

OCHOBaHHS B CBETE TEOPHHU DIEKTPOIUTHIECKON AUCCOLUALIUN

XapakTepu30BaTh OCHOBAHMUS B CBETE TEOPUH HIEKTPOIUTUUECKOH AU CCOLUALINY.
Paznuyate obee, 0COOEHHOE U €TUHUYHOE B CBOMCTBAaX IMAPOKCHIIOB U
OecKUCIIOpOIHBIX OCHOBaHU. [IpoBOANTE, HAOIIOAATH M OMTUCHIBATH XUMUYUECKHIA
9KCIIEPUMEHT C ITOMOUIBIO POJHOTO SI3bIKA U SI3bIKA XUMHUH

21.

Comnu B cBETE TEOPHH IEKTPOIUTHIECCKON TUCCOLIMALIIH

XapakTepu30BaTh COJIU B CBETE TEOPUH EKTPOIUTUIECKON THCCOLMALN.
Paznuyats obiee, 0COOCHHOE M €JMHUYHOE B CBOMCTBAX CPEAHUX U KHCIIBIX
coneid. [IpoBoauTh, HAOIIOIATH U OMKMCHIBATH XUMHYCCKHI DKCIIEPUMEHT C
TIOMOIIBIO POJHOTO SI3BIKA U SI3bIKA XUMHH

22.

I'unponms

XapakTepu3oBaTh THAPOIN3 KaKk 0OMEHHOE B3aUMOJCHCTBHE BEIIECTB C

BOIOM. 3aMMCBIBATh YPABHEHUS PEAKLUI THAPOIH3a PA3TUIHBIX CONEH.
Paznuyats ruaponu3 Mo KaTHOHY M aHUOHY. [Ipeacka3bIBaTh peakiMio Cpeabl
BOIHBIX PAaCTBOPOB COJEH, 00pa30BaHHBIX CHIIBHBIM OCHOBAaHHEM U CI1a0O0MH
KHCJIOTOH, CJ1a0bIM OCHOBaHUEM M CHJILHON KHCIOTOH. Packpwiéams poib
00paAMUMO20 2UOPONUZA OPLAHULECKUX COCOUHEHUI KAK OCHOBbL 0OMeHA 8eujecme
8 JICUBBIX OpeAHUBMAX U 0Opamumoco eudpoausa ATD kax ocHosvl
9Hepeemu1ecko2o obMena 8 Jcusbix opeanusmax. IpoBoanTh, HAOMIOAATH U
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OIUCHIBATh XUMHUYECKUM 9KCIICPUMCHT C ITOMOIIBIO POAHOI'O A3bIKA U SA3bIKaA
XUMHHU

23. | Ilpakxmuueckasa paboma Ne 2. Pewenue yxcnepumeHmanbhoix IIpoBoauTh, HAOMIOAATH M ONMUCHIBATH XUMUYECKUN SKCIIEPUMEHT JIJIs
3a0au Ha udeHMuUPUKAYUIO HeOPZAHUYECKUX U OP2AHUYECKUX UICHTU(QUKAIIMN HEOPTAHUYECKHUX M OPeAHUYECKUX COeOUHeH ULl C TIOMOIIBIO
coeouneHuil Ka4eCTBEHHBIX PEaKINi
24. | IoBTopenue n 00o0IeHNE TeMbI « TeOpHst AMEKTPOTUTUIECKOM O6006wams 3HAHUA O KAACCUPUKAYUU U CBOUCIBAX OCHOBHBIX KILACCO8
JIMCCOIIMAIIMIY, TTOATOTOBKA K KOHTPOJIBHON padoTe HeopeanuyeckKux U Op2aHuieckux coeOuHeHull 6 ceeme meopuu
NEKMPOIUMULECKOU duccoyuayuy. Ycmanaenueams 6HympunpeomemHsie
C8A3U MeHCOY OP2AHULECKOU U HeOP2AHUYECKOU Xumuell 6 ceéeme 0buezo,
0CODEHHO20 U eOUHUYHO20
25. | Pemenue 3ana4 Ha pacyeTs! M0 XUMHYECKOMY YPaBHEHHIO, Pewamb 3a0aqu na pacuem no xumuyeckomy ypagHeHuio, u30bimox 0OH020 u3
M30BITOK OJHOI'0 U3 PEarupyoLIUX BELIECTB, C YUaCTHEM BELIECTB, | peasupylouux 6eujecms, ¢ y4acmuem 6eujecms, Co0eprcajux
COZIepIKAITUX MPUMECH npumecu
26. | Kourponbnas padora Ne 2 o Teme «DIeKTpOTUTHYECKAS IIposodums perexcuro coOCmMEeHHbIX OOCMUNCEHUL 8 NO3HAHUU CBOUCME
JIMCCOLTHALIAS) OCHOBHBIX KIIACCO8 HEOP2AHUYECKUX U OP2AHUYEeCKUX COeOUHEeHUIl 8 caeme meopuu
NEKMPOIUMULECKOU duccoyuayuy. Ananusuposams pe3yiomamul KOHMPOALHOU
pabomol U 8bICMPAUSAMb NYMU OOCHUICCHUS JHCENACMO20 YPOBHSL YCNeUHOCU
TEMA 4. XUMNYECKWE PEAKUWWU (8 vacos)
27. | Knaccudukanus xumudaeckux peakuui KnaccuduimpoBats XuMUYECKUE PEAKIMH 110 PA3TMYHBIM OCHOBAHUSIM.
Paznuuams ocobennocmu kaaccugurayuy peakyuii @ OpeaHuecKol Xumuu.
XapakTepu3oBaTh TEIUIOBOW 3P PEKT XUMHUECKUX PEAKIHid U HA €ro OCHOBE
pa3nuyaTh 3K30- ¥ SHAOTEPMHUUECKHE peakuuu. Ompasicams mennosoil
ahexm xumuueckux peakyuii Ha nucbMe ¢ NOMOUBIO MEPMOXUMULECKUX
ypasuenui. IIpogooums pacuemol Ha OCHO8E MEPMOXUMUYECKUX YPAGHEHUI.
Habntogate 1 onuchIBaTh JEMOHCTPAIMOHHBIN XMMUYECKUH SKCIIEPUMEHT
28. | CKOpOCTb XUMHUYECKOH peaKkIiu XapakTepu3oBaTh CKOPOCTh XUMUUECKOM peakuuy U pakTopbl 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOH PEaKuy OT MPUPOJIBI PEarupyIONINX BEIIECTB, UX
KOHIIGHTPALUH, TEMIIEPATYPHI, IUIOMAI1 CONPUKOCHOBEHUS BemecTB. [[poBoauTs,
HaOMIOOATh M ONHCHIBATh XMMUUECKHH SKCIEPUMEHT C IIOMOLIBIO POAHOTO
SI3BIKA U SI3BIKA XUMHHU
29. | Pewenue 3a0au Ha XUMu4eckyro KUHemuKy Pewamv 3a0auu na xumuueckyio KUHEmMuKy
30. | Karamm XapakTepu30BaTh KaTaJH3aTOPhl U KaTaJlk3 KaK CIIOCOObI YIIPaBICHHS

CKOPOCTBIO XUMUYECKOHN peaknnu. Ha 0ocCHOBE MEXIPEIMETHBIX CBSI3EH C
Ouonoruel ycTaHaBIMBaTh 001ee, OCOOCHHOE U SAUHUYHOE 1J1s1 (PEPMEHTOB KaK
OMOTOrMUECKHX KaTajlH- 3aTOPOB. PacKphIBaTh MX POJb B OPraHM3aIMH KU3HU HA
3emite, a Tak)Ke B MUIIEBON U MEAUIIMHCKOM MpoMBbIIeHHOCTH. [IpoBoanTS,
HaOMIONATh M ONHCHIBATh XUMHUUECKHH SKCIIEPUMEHT C TIOMOLIBIO POAHOTO

SI3BIKA U SA3BIKA XUMUH

40




31.

OOpaTHMOCTh XMMHYECKHX Peakid. XHMMHYeCKOe PaBHOBECHE
OxuciauTenbHO-BOcCTaHOBUTENbHbIE peakuuy (OBP)

XapakTepu30BaTh COCTOSHHS XUMUYECKOTO PABHOBECHS M CITOCOOBI €TI0
cMettenus. IIpenckaspiBaTh HalIpaBIEHUE CMEIIEHHUS XUMUYECKOI0 paBHOBECHS
IPU U3MEHEHUH YCIOBHI IPOBEICHUS 00paTUMON XMMUUYECKOH peakiuu.
ApryMeHTHpPOBaTh BEIOOP ONTUMAJIBHBIX YCIOBUI IPOBEAEHUS TEXHOIOIMYECKOIO
npouecca. HabmoaaTs U ouchIBaTh EMOHCTPALMOHHBIN XUMUUECKUI
SKCIIEPUMEHT. XapaKTepU30BaTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU
KaK IPOLIECCHI, IIPY KOTOPBIX U3MEHSIOTCS CTEIIEHH OKHUCIICHUSI aTOMOB.
Cocraisats ypaBHeHuss OBP ¢ momolrnbio MeTosia 3J1eKTpOHHOT O

6ananca. [IpoBonuTts, HaGMIOAATH U ONMCHIBATH XMMUUECKUN SKCIIEPUMEHT C
MIOMOIIBIO POAHOTO A3bIKA U A3bIKa XUMUU

32.

OnekTponus

XapakTepu30BaTh MIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN
npouecc. [Ipenckas3piBaTh KaTOJHBIE U AHOIHBIE MPOLECCHI U OTPaXaTh UX
Ha MMUChME JUIsl PACTUIaBOB M BOJHBIX PACTBOPOB JIEKTPOJIUTOB. PacKpbIBaTh
HPaKTUYECKOe 3HAUCHHE IEKTPOIN3a

33.

IIpaxkmuueckas paboma Ne 3 'enemuuecasn céa3b MexHcoy
KAACCAMU HeOP2AHUYECKUX U OP2AHUYEeCKUX geujecms”

IIposodumv, HabAOAMb U ONUCHIBATND XUMUYECKULI IKCNEPUMEHM OISl
NOOMEEPIHCOCHUSL 2EHEMUYECKOU CEA3U MENCOY KILACCAMU HeOPAHUYECKUX U
OP2aHUYECKUX 6eUjecme

34.

Kontponbehas padora Ne 3 o reme «XuMuueckue
peaKIum»

ITpoBoauTh pediiekcrio COOCTBEHHBIX JTIOCTHKEHUH B MO3HAHUH KIIaCCU(DUKAIIMN
Y 3aKOHOMEPHOCTEH MPOTEKaHUsI XMMUYECKUX PEaKIUil B OpraHu4ecKoil u
HEOPraHUYEeCKONH XUMUH. AHAJIM3UPOBATH PE3yIbTaThl KOHTPOJIBHOIN PaboThI U
BBICTPaMBaTh IIyTH JOCTH)KEHHS JKEJIAeMOr0 YPOBHS YCIEIIHOCTH
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Jluer perucrpaunu usMeHeHUi Kk padoyveii mporpaMmme

(Ha3BaHMe NPOrpaMMbI)

YYHUTEeIA IHIBenac EBrenuy AJjleKCaHIPOBHLI
(®.1.0. yuures)
NoNe Hara [Ipuurna CyTb U3MeHeHus Koppexrupyrormme CornacoBaHo
JEHCTBUS
11 Nsmenenns W3MEHEHHUS
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