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MecTo npeaMeTa B y4eOHOM IJIaHE

[IporpaMma pazpaboTaHa B COOTBETCTBHH € 0a3MCHBIM Y4EOHBIM IIAHOM JJIs CTYIIEHH CPEAHEro 00Iero oopazoBanus. XuMus B
cpenneii mkone uzydaercs ¢ 10 mo 11 kmaccel. O0mee yucio y4eOHbIX 4acoB 3a 2 rona ooyuenus cocrapisier 138, uz 70 (2 4 B
Henento) B 10 kiacce, 68 (2 vaca B Hegemo) 11 kmacce.

OO0mas xapakTepucTHKA Y4eOHOI0 Kypca

B cucreme ecrecTBeHHO-Hay4IHOT'0 0Opa30BaHUSI XUMHsI KaK y4eOHBIH MpeaMeT 3aHMMAaeT Ba)KHOE MECTO B IMO3HAHWW 3aKOHOB
MPUPOJIBI, (POPMHPOBAHUM HAYYHOW KapTHHBI MHpPa, XUMHYCCKOW TIPAMOTHOCTH, HEOOXOAMMOHN JUIS TOBCEIHEBHOW >KU3HH,
HABBIKOB 3JIOPOBOTO M 0€30MacHOr0 AJs 4eloBeKa W OKpYXKalolled ero cpeasl oOpasa JKU3HH, a TakKe B BOCIUTAHWUU
9KOJIOTUYECKON KYJIbTYPhI, POPMHUPOBAHUU COOCTBEHHOM MO3MIIMHK 10 OTHOIICHHIO K XMMHUECKOW MH(OpManuu, moiny4aeMoi u3
Pa3HBIX UICTOYHUKOB.

YcnemHocTs M3y4eHUs] Y4eOHOro mMpeiMeTa CBA3aHa C OBJIAQJACHHEM OCHOBHBIMU TIOHSTHSMHU XHUMHHW, HAYYHBIMH (PaKTaMHu,
3aKOHAMU, TEOPUSIMHU, IPUMEHEHUEM T10JyYEHHBIX 3HAaHUM NPU PELIEHUU ITPAKTUYECKUX 3a/a4.

B coorBerctBuu ¢ ®I'OC COO XxuMuUsi MOKET U3y4aTbesi Ha 0a30BOM M YTiIyOJIEHHOM YPOBHSIX.

Nzyuenne xuMuu Ha 6a30BOM ypOBHE OPHEHTHPOBAHO HA oOecriedeHne 0011eo0pa3oBaTelibHON U 00IIEKYILTYPHOH MTOATOTOBKU
BBIITYCKHUKOB.

Conepkanne 0a30BOro Kypca MO3BOJISIET PACKPHITh BEAYIIHE HJEH W OTJACNbHBIC MOJOKECHUS, BAKHBIC B MO3HABATEIFHOM M
MHUPOBO33PEHYECKOM OTHOIIICHHH: 3aBHCUMOCTH CBOWCTB BEIIECTB OT COCTaBa W CTPOCHHS;, OOYCIOBICHHOCTH NMPHUMEHEHUS
BEILIECTB MX CBOWCTBAMU; MAaTEPUAIBHOE €IUHCTBO HEOPIaHUYECKUX M OPraHMYECKUX BEIIECTB; BO3pAcCTaollas pojib XUMUH B
CO3JIaHUU HOBBIX JIEKAPCTB U MAaTEPUAJIOB, B 3KOHOMUU ChIPbs, OXPaHE OKPYKAIOIIEW Cpeapl.

Nzyuenue npenmera «XuMmus» B 9acTé (popMHpOBaHMS y OOydHarOmMXCSd HAYYHOTO MHPOBO33PEHUS, OCBOECHHUS OOIIEHAYYHBIX
METO/I0B ITI03HAHHUSI, & TAK)KE IPAKTUYECKOr 0 PUMEHEHNS Hay4YHbIX 3HAHUH OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C IIPEIMETaMHU
obnactelt ecTeCTBEHHBIX, MATEMATHIECKUX U TYMaHUTAPHBIX HAYK.

[Ipumepnas mporpaMMa y4eOHOTO MpeaMeTa «XUMHUS» COCTaBJIeHa Ha OCHOBE MOIYJIBHOTO MPHHIMIIA TTOCTPOEHUS yd4eOHOTro
matepuan. KypcuBoM B ydeOHBIX TMporpammax BbIIENEHBI AJIEMEHTHl COIEpIKAHHS, OTHOCAIIMECS K pe3yiabTaTaM, KOTOPBIM
00y4aronuecs: «IoxydaT BO3MOXHOCTb HAYIHTHCS.

[Iporpamma y4uTBIBa€T BO3MOXKHOCTb IOJYYEHHs 3HAHUI B TOM YHUCJIE 4Yepe3 MPAaKTUYECKYI AESATENbHOCTh. B mporpamme
COJIEPKUTCS MPUMEPHBIN TIepedeHb IPAKTUYECKUX padoT, C yIeTOM HEOOXOAUMOCTH JOCTIKEHUS PEAMETHBIX PE3YIbTAaTOB.

JIOTONTHUTENBHBIN KOMIIOHEHT HAIIPaBIIeH Ha yrITyOJIEHUE U PACIIMPEHHE TEM:

1. Amunsl. [lepBruHbIe, BTOpHYHBIE, TpeTUYHBIE aMUHBI. Kitaccndukaiins aMrHOB 110 THITY YTJIEBOJOPOIHOTO pajuKaja v YUCITY
aMUHOTPYIIIT B MOJIEKYJE. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHWE MpeeNbHBIX aMUHOB. Pu3nyeckne CBONCTBA aMHHOB.
AMUWHBI KaK OpPTraHWYECKHE OCHOBAHUS: PEaKIMH C BOJOH, KHCIOTaMH. Peakius ropeHus. AHWINH KaK MPEICTaBUTENb



apoMaTudeckux amMuHOB. CtpoeHue aHWINHA. [IpuumHBI OcnallieHUss OCHOBHBIX CBOWCTB aHWJIMHA B CPaBHEHHU C aMHHAMH
MPEAETBHOro psifa. XMMUYECKHE CBOMCTBA aHWIIMHA: B3aWMOJCHCTBHE C KUCIOTaMH, OpOMHOW BOIOH, okucieHue. [lomydeHue
aMHHOB aJKHJIMPOBAHHEM aMMHaKa M BOCCTaHOBJICHMEM HUTPOIPOM3BOAHBIX YIieBomoponoB. Peakuus 3ununa. [Ipumenenue
aMHHOB B (hapMalleBTUUECKON MPOMBIIUICHHOCTU. AHUTUH KAK CbIpbe 018 NPOU3B00Cmea anuaunoswix kpacumeneu. Cunmesst Ha
OCHOBe AHUNUHA.

2. Hyxneunosvie xuciomol

3.BeicokoMonekymsipable  coeanHeHus. (OCHOBHBIE TIOHSTHS BBICOKOMOJEKYIAPHBIX COEOUHEHUH: MOHOMEp, MOJIHMEp,
CTPYKTYpHOE 3BEHO, CTemeHb mnonuMmepusanuu. Kraccuukamus nonumepoB. OCHOBHBIE — CHOCOOBI  TIONYYEHHS
BBICOKOMOJICKYJIAPHBIX COSUHEHUH: peakUuu MOJIMMEpU3alu U MOJMUKOHAeHcauuu.CTpOGHHE W CTPYKTypa IOJHMMEpOB.
3aBHCUMOCTb CBOMCTB MOJMMEPOB OT CTPOEHHS MOJIEKYI. TepMOIUIaCTHUHBIE U TEPMOPEAKTHBHBIC TOJUMEPHL. [Iposodsuyue
opeanuveckue  noaumepuvl.Komnosumnvie mamepuanvi. Ilepcnekmugsbl  UCNONBL30BAHUS  KOMNOUIMHBIX — MAMEPUATLOS.
Knaccupukanms BonmokoH. CHHTeTMUecKHe BONOKHA. [lomuadupHble W TONMMaMUAHBIE BOJOKHA, WX CTPOCHUE, CBOWCTBA.
[IpakTryeckoe Ucmonb30BaHue BOJIOKOH. Cunmemuueckue nAeHKU: U30AAYUSL A5 NPOBOO08, MeMOPAHbL OISl ONPECHeHUsl 800bl,
3auumuvle NAEHKU OIS A6MOMOOUNeld, NiACmuIpu, Xupypeuweckue noeazku. Hoevle mexnonoeuu  oanvhetiuezo
COBEPUIEHCMBOBAHUS NOUMEPHBIX MAMEPUATIOS.

4. Obmas xapakrepuctrka 31emeHToB [A—I I A-rpymm. Okcuabl 1 IepOKCHIbI HATpUs U Kanus. PacriosHaBaHHE KATHOHOB HATPUS
u kanusi. Cony HaTpHsL, Kallusl, KJIbIUs 1 MarHus, MX 3HaueHHe B TIPUPOJIE U )KU3HU YeNioBeKa. JKecmKrocmsb 800bl U CHOCOObL ee
yempanenus. Komnnexchvle coeOunenus amomunus. AnoMOCUIUKAMbL.

Merambl IB-VIIB-rpynn (Mens, nuHkK, XpoM, mapraneir). Oco0eHHOCTH cTpoeHusi aToMoB. O0IHe GU3NYSCKUE U XUMUYECKUE
cBoiictBa. [lonyuyenue u npuMeHenre. OKCUIBI U TUAPOKCUIBI ITUX METAIJIOB, 3aBUCHMOCTh UX CBOMCTB OT CTEIIEHU OKHUCICHUS
aneMeHTa. Baxkueitmue conu. OKucnuTenbHbIe CBOICTBA coell XpoMa U MapraHiia B BbICIIEH CTENeHN OKHCIeHUs. KomniekcHbie
COeOUHeHUs XPOoMa.

OOmast  xapakrepucTuka 3yemMeHToB I[VA-rpymmel. CpoiicTBa, MMojydeHHEe W IpuMeHeHHe yriisa.CHHTE3-ra3 Kak OCHOBa
COBPEMEHHOM MPOMBIIUIEHHOCTH. AKTHBHPOBAaHHBIA YTONb Kak aacopOeHT. Hawocmpyxkmypwi. Muposvie Odocmudicenus 6
obracmu co30aHUs HAHOMAMEPUALO8. DNeKMPOHHOe CMpoeHUue MOJIeKYIbl YeapHozo 2a3a. llonyuenue u npumenenue y2apHoz2o
eaza. buonorndeckoe aeiictBue yrapHoro raza.KapOwabl kamblusi, amoMHHUS W okene3a. KapOoHaTel M TUApOKapOOHATHI.
Kpyzoeopom yenepoda 6 scusoti u nesicusoti npupode. KadecTBeHHass peakiusi Ha KapOoHAT-WoH. DHU3MUECKne U XUMUYESCKUE
cBoiictBa kpemHms. Cunansl U crmuiuabl. Okenn kpemuus (IV). Kpemuuessie kuciaoTsl u ux coiu. CUIMKaTHBIE MUHEPAbl —
OCHOBA 36MHOM KOpBI.

Obmas xapakrepucTukal’ieMeHToB VA-rpynmnel. Hutpuasl. KadecTBeHHas peakins Ha WOH aMMOHHUSA. A30THas KHCJIOTa Kak
okucnurens. Hutpatel, ux Qusndyeckue U XMMHUYECKHE CBOMCTBa, MpuMeHeHue. CBOWCTBa, TIOyYeHHe U mpuMeHenne (ocdopa.
dochun. Dochopubie u monudochopHbie KUCa0Th. bronornyeckas poisb Gpochartos.

OO6mrast xapakTepucTuka’aeMeHToB VIA-rpymmbel. OcoOble CBOWCTBA KOHIICHTPHPOBAHHOW CEpHOM KHCIOTHL. KadecTBeHHEIE
peakuuu Ha cynbpua-, cyabduT-, 1 CynbhaT-uOHEI.

Oo6mass xapakrepuctukadieMeHToB VIIA-rpynmel. OcobeHHOCTH XuMuH (propa. ['amoreHoBomopoasl W HMX IOMydYEHUE.
l"aoreHoBOOpOAHBIE KUCIOTH W UX COMM. KadecTBEHHBIE peakIy Ha TaJoreHuA-MOHBL. Kuciopomconepskamye coennHeHus
xjopa. [I[puMeHeHue TaJIoreHOB U WX Ba)KHEHITUX COSNMHEHUH.

brazopoonvie cazvl. Ilpumenenue 61a20poonbix 2a308.

3aKOHOMEPHOCTH B U3MEHEHNH CBOWCTB IIPOCTHIX BEIIECTB, BOIOPOIHBIX COENNHEHMH, BRICIINX OKCHIOB M THAPOKCHIOB.

5. Ha pemenwne 3amayu, ucnons3yemsie B EI'D, BIIP.

CornacHo 00pa30BaTelI-HOMY CTAHIAPTY, TTIABHBIC Uenu cpeonezo 00uiez0 00pa3o8anus CoCTONT:

1) B npuoOpereHHHM 3HAHWH, YMEHHH H CHOCOOOB JEATEILHOCTH, CIHOCOOCTBYIOIIMX (OPMHPOBAHHIO IIEIOCTHOTO
MPENICTABICHHS O MHPE;

2) B pa3BUTHH OIbBITA Pa3HOOOPA3HO AEATEIPHOCTH, CAMOIIO3HAHUS i CAMOOIPE/ICTICHHUS;

3) B OCO3HAHHOM BBIOOPE HHIMBHUIYaIbHON 00Pa30BaTEIBHON TPACKTOPUH U MPOPECCHOHATBLHOMN JICATETbHOCTH.

Bornbmioit Bkajg B TOCTHXKEHUE 3TUX LENeN CpeHEro o01ero oopa3oBaHus BHOCUT U3yUeHUe XUMUU, KOTOPOE TTPU3BAHO

obecneuumn:

1) dbopMupoBaHHe eCTECTBEHHO-HAYYHON KapTHHBI MUPA, B KOTOPOH CHCTEMa XMMHUYECKUX 3HAHUH SBJISIETCS €€ BaKHEHIITHM
KOMIIOHEHTOM;

2) pa3BHTHE MHTEUICKTYaJIbHOI'O U HPABCTBEHHOIO MOTEHIIMAA CTAPIICKIACCHUKOB, (DOPMUPOBAHHE Y HUX YKOJIOTHIESCKH
IPaMOTHOTO B Y4€OHOH U MpodecCHOoHaTbHON AEATEIbHOCTH, a TAKXKe B OBITY;

3) OcO3HaHHWE Yy CTapIICKIACCHUKOB HEOOXOMMMOCTH B pa3BUTHH XHMHH W XHMHYECKOH IMPOMBIIUIEHHOCTH, Kak
MTPOM3BOIUTENBHON CHUIIBI OOIIECTBA;

4) mnoHMMaHWue HEOOXOAUMOCTH  OE30MacHOro oOpalleHHss C BEIIeCTBAMH M MaTepUaiaMH, HCIOAb3yeMbIMH B
poheCCHOHATHHON 1 MIOBCEIHEBHON KU3HU.

Lenamu uzyuenus xumuu 6 cpeoneii WKojie AGIAIOMCA.

1) BuIcHHE M TMOHMMAHWE 3HAYMMOCTH XHMHUYECKHX 3HAHWHN JJISI KaXKJOro 4ieHa COIMyMa;, YMEHHE OICHUBATh pPa3iN4HbIC
(bakTel W SBJCHUS, CBS3aHHBIC C XHUMHUYCCKUMH OOBEKTAMH M TMPOIECCAMH HA OCHOBE OOBEKTHBHBIX KPHUTEPUEB U
OMPE/ICTCHHOM CUCTEMBI IIEHHOCTEH, (hOPMYJIUPOBATh M 00OCHOBBIBATH COOCTBEHHOE MHEHHE U YOK ICHHE;



2) TOHMMaHHE POJIM XMMHHU B COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHE MHUpa U HMCIOJIb30BAaHHE XUMUYCCKHX 3HAHHN JUIs
00BsICHEHHsI OOBEKTOB M TMPOLECCOB OKPYXKAIOMIEH NeWCTBUTEIBHOCTH — NPUPONHON, COLHMAJIbHOM, KyJIBTYpHOH,
TEXHUYECKON CPEIbl;

3) ¢dopMupoBaHUE y CTapLICKIACCHUKOB MPU W3YyYCHHHM XMMHH OIBITAa MO3HAHUS M CAMOIO3HAHWS C MOMOIIBIO KITFOUEBBIX
KOMITETEHTHOCTE! (KJIIOYEBBIX HABBIKOB), KOTOPbIE MMEIOT YHHUBEPCAJIbHOE 3HAYCHUE IS PA3TUYHBIX BUJOB JIEATEIbHOCTH,
— MOWCKa, aHaln3a 1 00paboTku MH(OpMAaLUK, H3TOTOBIICHHE HHPOPMATMOHHOTO MPOAYKTA U €ro Mpe3eHTAINH, TPHHATHS
pemieHnl, , KOMMYHUKAaTHBHBIX HaBBIKOB, O€30MacHOr0 OOpallleHHsi C BELIeCTBAMH, MaTepHalaMH W MPOLECCaMU B
MOBCEIHEBHOM JKM3HU U IPO(eCCHOHATBHOM IeITebHOCTH.

OcHOBHO# (OpMOIi OpraHu3anry y4eOHOro mpolecca sBIsIeTcs KIacCHO-ypOUHas cucreMa. B kadecTBe HOMONMHUTENBHBIX (GopM
opraHu3anuy oOpa3oBaTEIBHOTO MPOIEcca UCTIONB3YEeTCsl CHCTEMa KOHCYIBTAlMOHHOHN MOIEPKKU, WHANBUIYaIbHBIX 3aHITHH,
caMocToATeNbHAs paboTa yJaruxcs ¢ UCIIOIb30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHA.

[Ipeobnanaromeld GopMoil KOHTPOJIST BBICTYHAIOT MUCHMEHHBINH (CaMOCTOSTENbHBIE M KOHTPOJIbHBIE pabOThl) M YCTHBIN OMPOC
(cobecenoBanue).

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPEJMETA

1. JInyHOCTHBIE Pe3yIbTAThI OCBOCHHUSI OCHOBHON 00pa30BaTeNbHOM MPOrpaMMBl OTPaXKaloT:

1) poccHiicKyr TpaXkKJaHCKYI HICHTHYHOCTh, MATPHOTHU3M, YBaKEHHE K CBOEMY HApoIy, YyBCTBAa OTBETCTBEHHOCTH Iepes
PoauHoli, ropmocty 3a cBoil Kpai, cBoro PojuHy, mpomnuioe U HacTosuee MHOMOHAIMOHAlbHOro Hapoja Poccum, yBaxkeHue
TOCYIapCTBEHHBIX CUMBOJIOB (Tep0, duiar, ruMH);

2) TpaXIAHCKYK TMO3UIMI0O KaK aKTHBHOIO M OTBETCTBEHHOTO WIEHa POCCHHCKOrO OOIecTBa, OCO3HAIOIIEr0 CBOM
KOHCTHUTYIIMOHHBIE TIpaBa W OOSI3aHHOCTH, YBAXKAIOIIEr0 3aKOH M MPaBOMOPSIOK, O0IaNaroliero 4yBCTBOM COOCTBEHHOIO
AOCTOMHCTBA, OCO3HAHHO IIPUHUMAIOMICTO TPAAWIIUMOHHBIC HAIIWOHAJIBHBIE U 06[HequOBequKHe TYMaHUCTHYCCKUE H
JIeMOKpaTHUYECKHE TIEHHOCTH;

3) rOTOBHOCTH K Cityx)eHuto OTeYecTBY, ero 3aliuTe;

4) chOpMHUPOBAHHOCTE MHPOBO33PEHMS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO PpAa3BUTHS HAYKH M OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOT'O HA JHAJIOre KYJIbTYP, & TAKKE Pa3IMUHbIX (OPM OOLIECTBEHHOTO CO3HAHHMS, OCO3HAHHE CBOETO MECTa B
IIOJINKYJIBTYPHOM MUDE;

5) cdopMHUPOBAaHHOCTP OCHOB CaMOpPA3BUTHSI M CAMOBOCHHTAHHUS B COOTBETCTBUHM C OOLICUETOBEYECKHMMH IICHHOCTSAMH H
ujeaJaMyd TPaKAaHCKOTO OOIIEeCTBA; TOTOBHOCTH M CIIOCOOHOCTH K CAaMOCTOSATEIBHOW, TBOPYECKOW M OTBETCTBEHHON
NeATeIbHOCTH;

6) TonepaHTHOE CO3HAHKE U TTOBE/ICHUE B MOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTh M CIOCOOHOCTD BECTH JUAJIOT C IPYTHMH JIFOJbMH,
JOCTUIraTh B HEM B3aUMOIIOHMMAaHU, HAXOJUTh OOLIME LIEIN U COTPYAHUYATH JUIA UX TOCTHIKEHUS;

7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, JETBMU MJIAJIIEr0 BO3PACTa, B3POCIBIMU B 0Opa3oBaTENbHOM, OOIIECTBEHHO
MTOJIE3HON, yueOHO-HCCIIeI0BaTebCKON, TPOSKTHON U IPYTUX BUAAX AESTENHFHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U TIOBEICHNE HA OCHOBE YCBOCHHS OOIEYETOBEYECKHUX [IEHHOCTEH;

9) roTOBHOCTh U CIIOCOOHOCTH K 00Opa30BaHHIO, B TOM YHCIE CaMOOOpPa30BaHUIO, HAa MPOTSDKCHUU BCEH JKU3HH, CO3HATEIBHOE
OTHOIIEHHE K HENIPEPHIBHOMY 00pa30BaHHIO KaK YCIOBUIO YCIIELIHON MPOeCcCHOHANbHON 1 00IIECTBEHHOMN eSITEIbHOCTH;

10) screrryeckoe OTHOIICHHE K MHUPY, BKIIIOYAs SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIICHHIA;

11) mpuHATHE W peaNM3aldio I[EHHOCTEH 3J0pOBOro W 0Oe3omacHOro o0pasa JKH3HM, ITOTPEOHOCTH B (DPU3HYECKOM
CaMOCOBEPIIECHCTBOBAHHUH, 3aHATHIX CIHOPTUBHO-03J0POBUTEIBHON IEATEIbHOCTHIO, HENPUSATHE BPEIHBIX NPUBBIYEK: KypEeHUS,
ynotpeOieHus aakorons, HapKOTUKOB;

12) GepexxHOe, OTBETCTBEHHOEC M KOMIICTEHTHOE OTHOIICHHE K (DU3MYECKOMY H IICHXOJOTHYECKOMY 30pPOBBIO, Kak
COOCTBEHHOMY, TaK U IPYTUX JIIOJEH, YMEHHUE OKa3bIBaTh IEPBYIO IIOMOIIIb;

13) ocosHaHHBIA BBIOOP OymyIel mpodeccuu U BO3MOKHOCTEH peaau3aliiid COOCTBEHHBIX KH3HCHHBIX UIAHOB; OTHOIICHHE K
NpoQecCHOHANBHON JESITENbHOCTH KaK BO3MOXKHOCTH YYacTHsl B PEIICHWU JIMYHBIX, OOLIECTBEHHBIX, I'OCYAApPCTBEHHBIX,
00IIIeHAIINOHATIFHBIX ITPOOIIEM;

14) cpopMHUPOBAHHOCTH HSKOJIOTMYECKOTO MBIIUICHNS, TOHUMAHUS BIMSHHS COLUAJIbHO-ODKOHOMHUYECKUX IIPOLIECCOB HA
COCTOSTHHE TPUPOIHON M COLMAIIBHON CpeIbl; MPUOOPETEHUE OIbITa KOOI 0-HAIIPABICHHON AESTEIbHOCTH;

15) oTBeTCTBEHHOE OTHOLICHHE K CO3/IAHUIO CEMbH Ha OCHOBE OCO3HAHHOTO TIPHUHSTHSI IIGHHOCTEH CEMEIHON JKH3HH.

2. MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHUSI OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl OTPAXKAIOT:

1) yMeHHE CaMOCTOSITEIBHO ONPEACNATh LENH JACITEIIBHOCTH W COCTABIISATh IUIAHBI JICATEIBHOCTH, CaMOCTOSTEIBHO
OCYLIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH JEATEIHOCTh; MCIONb30BaTh BCE BO3MOXKHBIE PECYPCHI Ul JAOCTHKEHHS
MOCTABJICHHBIX 1IeJIeH U pean3alry IJIaHOB JeATeIbHOCTH; BEIOMPATh YCIICIIHbIE CTPATEru B PA3JIMYH bIX CUTYAIIHX;

2) yMeHHE MPOIYKTHBHO OOLIATHCS M B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOM JEATENBHOCTH, YIUTHIBATH MOZUIIMU IPYTHX
YYaCTHUKOB JIESITENbHOCTH, 3 (EKTUBHO pa3pelaTh KOHQIUKTHL

3) BiajgeHME HaBBIKAMH TO3HABATEIBHOM, y4eOHO-HUCCIEOBATEIBCKON W NPOCKTHOH IEATENbHOCTH, HABBIKAMH DPa3peIICHHs
npoOieM; crocoOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY ITOMCKY METOJIOB DELICHHs] NPAaKTHYECKHX 3alad, MPUMEHEHHIO
Pa3IMYHBIX METOAOB NO3HAHMS,;

4) TOTOBHOCTb W CIIOCOOHOCTH K CaMOCTOSITEIbHOM HH(OPMAIIMOHHO-TIO3HABATEIBHON AEATENbHOCTH, BIIAJICHHE HaBBIKAMHU
MOTy4eHHs] HeoOXO0AMMOl HH(OpMAaLIMU U3 CIIOBapel pa3HbIX THIIOB, YMEHHUE OPUEHTUPOBATHCS B Pa3IMYHBIX MCTOUYHUKAX



WH(pOPMAITUH, KPUTUIECKH OLICHUBATH U HHTEPIPETUPOBATH HHPOPMALHIO, TIOTYYaeMYIO U3 Pa3iIuYHbIX HCTOYHUKOB;

5) ymeHHe UCIOIB30BaTh CpPENCTBA MH(OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TexHonoruii (manee - WKT) B perneHun
KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX W OpraHM3alOHHBIX 33Jad C COOJIOJEHHMEM TpeOOBaHUN OSPrOHOMHUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHts, MPaBOBLIX M STUYECKUX HOPM, HOPM HH(OPMalMOHHON 6e30MacHOCTH;

6) yMeHHe onpenesnsTh Ha3HaYeHHEe U (DYHKIMHU Pa3THYHbIX COL[MAIbHBIX HHCTUTYTOB;

7) yMEHUE CaMOCTOSITENBEHO OI[EHUBATh M IPUHAMATH PEIICHHS, ONPECIIIFOLIME CTPATEIHIO TIOBEICHHSI, C YYETOM IPaXKIaHCKUX
Y HPaBCTBEHHBIX LIEHHOCTEH;

8) BnasieHue A3BIKOBBIMU CPEJICTBAMH - YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOK TOUKY 3pPCHHS, MCIIOIb30BATh aJICKBATHBIC
SI3BIKOBBIE CPEJICTBA;

9) BnaneHUe HABBIKAMH MTO3HABATEIILHOM PeIICKCHU KaK OCO3HAHHS COBEPIIAEMbIX JCHCTBHI M MBICITUTEIIBHBIX MPOIIECCOB, UX
pe3yabTaTOB U OCHOBAHMM, TPAHMIL] CBOET'O 3HAHUSI U HE3HAHM S, HOBBIX MTO3HABATEIbHBIX 3a/1a4 U CPEACTB UX JTOCTHUKEHHUS.

3. IlpenMeTHbIE pe3yJbTAThI OCBOCHHS OCHOBHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHMs OTPAXKAIOT:
B pe3syabTare nudyuenuns yueOGHOro npeamMera « XMMHUsi» Ha YPOBHe cpe/ilHero o01ero o0pa3oBaHus:

Beinycknuk Ha 0230BOM ypOBHE HAYYMTCH:

PacKpbIBaTh Ha IPUMEPAx pojib XMMUHU B (QOPMUPOBAHUHN COBPEMEHHON HayYHON KapTHHBI MUPA U B TIPAKTHUECKOM
JeSITETbHOCTH YEIOBEKa;

JIEMOHCTPUPOBATh Ha MPUMEpax B3aUMOCBS3b MEXIY XUMHEN U IPYTUMH €CTECTBEHHBIMU HAyKaMu;

pacKpbIBaTh Ha MIPUMEPax MOJO0KEHUS TEOPUH XUMHUUecKoro cTpoeHnst A.M. bytneposa;

noHUMath ¢pu3ndeckuii cmoich [lepuonuaeckoro 3akona .M. MeHjieneeBa U Ha €r0 OCHOBE OOBSCHSTH 3aBUCHMOCTh CBOICTB
XUMHYECKUX 3JIEMEHTOB U 00pPa30BaHHBIX MU BEIIECTB OT JIEKTPOHHOI'O CTPOEHUSI aTOMOB;

OOBSICHATH MPUYMHBI MHOTOOOpa3usl BELIECTB HA OCHOBE OOIIMX MPE/ICTABICHUH 00 UX COCTaBE M CTPOCHUH;

MPUMEHSTh TIPaBUJIa CHCTEMATHYECKOH MEXKTyHApOJHOH HOMEHKIIATYPBI KaK CPEICTBA pa3IinyeHus U UACHTU(UKAIIH BEIECTB
10 UX COCTaBY U CTPOCHHIO;

COCTAaBIISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYITBI OPraHUYECKUX BEIIECTB KaK HOCUTENeH HH(POPMAITUH O CTPOCHHUH
BEIIIECTBA, €ro CBOMCTBAX M MPUHAIJIKHOCTH K OMPEIENIEHHOMY KJIacCy COeINHEHU;

XapaKTepu30BaTh OPTaHUYECKHE BEIIECTBA IO COCTaBy, CTPOSHHIO M CBOMCTBAaM, yCTaHABINBATH IPUYUHHO-CIIEJICTBEHHBIE CBSA3H
MEXKy TaHHBIMU XapaKTepUCTUKaMH BEIIECTBA;

MIPUBOJIUTH MPUMEPHI XUMUYECKUX PEAKINii, paCKPBIBAIOIINX XapaKTEpHbIE CBOMCTBA TUITMYHBIX IPEICTABUTENEH KIIACCOB
OpTaHWYECKHX BEIIECTB C IEbI0 NX HACHTU(UKAINT U 00BSICHEHUS 00JIaCTH IPUMEHEHNS;

[IPOrHO3UPOBATh BO3MOXKHOCTh IPOTEKAHUSI XMMUYECKUX peaKLinil Ha OCHOBE 3HaHUI O TUIIAX XUMUYECKON CBSA3U B MOJIEKYJIaxX
PeareHTOB U X PEaKIMOHHON CIIOCOOHOCTYH;

UCIIOJIB30BaTh 3HAHUSI O COCTABE, CTPOCHUU M XMMUYECKUX CBOMCTBAX BELIECTB Ul O€30IIaCHOIO IIPUMEHEHHSI B IPAKTUUECKO i
NeATeIbHOCTH;

NPUBOANTH HPUMEPHl  IPAKTHYECKOTO  HCIOJIB30BAHHMS IPOAYKTOB  MHepepadOTKM He)TH W  MPUPOTHOro  Tasa,
BBICOKOMOJIEKYIISIPHBIX COCAMHEHUH (MOMUATUIIEHA, CUHTETHYECKOr0 Kay4yyKa, alleTaTHOIO BOJIOKHA);

MPOBOAUTH OMBITHI 110 PACIIO3HABAHNIO OPraHUYECKUX BEIIECTB: IMIULEPHUHA, YKCYCHON KUCIIOTHI, HEMIPEAeIbHbBIX KUPOB,
IJIFOKO3bI, KpaxMaJa, OelIKOB — B COCTaBE MUIIEBBIX MPOAYKTOB U KOCMETHYECKUX CPEACTB;

BIIAJIETh TIPaBUIIAMH U TIpreMaMu 0e301acHor paboThl ¢ XUMHUYECKUMH BEIIECTBAMH H J1a0OPATOPHBIM 000PYAOBaHUEM;
yCTaHaBJIMBATh 3aBUCMMOCTh CKOPOCTH XMMUYECKON PEAKLIUH U CMEIIEHHSI XMMUYECKOI'0 PABHOBECHSI OT PAa3IUYHBIX (PAKTOPOB C
LEJIBI0 ONPEAETICHUSI ONTUMAJIbHBIX YCIOBUHM MPOTEKAHNS XUMHUECKHUX IIPOLIECCOB;

MPUBOAUTH IIPUMEPBI THIPOIN3a COJIEH B IIOBCEIHEBHOM KM3HU YEIOBEKa;

INPUBOAUTH TPUMEPHl OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUH B MNPUPOAE, IPOU3BOACTBEHHBIX IpoLECCax H
KHU3HEIEATETbHOCTH OPraHN3MOB;

MPUBOAUTH IPUMEPBl XMMUYECKUX PEAKHUH, PACKPHIBAIOLINX OOLIME XUMHUYECKHE CBOMCTBA MIPOCTHIX BELIECTB — METAJIIIOB U
HEMETAJUIOB,;

MIPOBOANTH PAcCUeThl HA HAXOXKICHUE MOJIEKYJISIPHON (POpMyYJIbl YITIEBOAOPOAA IO MPOAYKTaM CrOPaHUs U 110 €r0 OTHOCHTEIBbHON
IUIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIIIUX B €r0 COCTAB,;

BJIaJIeTh IPaBUJIAMH 0€30I1aCHOTO OOPAIIEHHS C €KUMH, TOPIOYMMHU 1 TOKCHYHBIMU BELIECTBAMH, CPEACTBAMH OBITOBON XUMUH;
OCYLIECTBIIATH OMCK XUMHUYECKON MH(OPMALIMK 110 Ha3BAaHUSIM, HICHTU(HUKATOPAM, CTPYKTYPHBIM (OpMyJIaM BEILECTB;
KPUTHYECKH OLIEHWBATh U MHTEPIPETUPOBATh XMMHUYECKYIO0 MH(OpMAINIO, CONEpKAIIYIOCs B COOOIIEHHUSX CPEICTB MacCOBOM
nHpopmaiuy, pecypcax MHTepHera, HAydHO-TIOMYJSPHBIX CTaTbAX C TOYKH 3PEHUS] €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B
LENSX BBISIBIICHNS OLIMOOYHBIX CY>KACHUH U (POPMHUPOBAHUSI COOCTBEHHOH MMO3HUILINY;

MPEACTABIAT MYTH PEMIEHUs TI00aJIbHBIX HpOOJIEM, CTOALIMX IMepel YeIOBEYECTBOM: IKOJIOIMYECKUX, JHEPreTHYECKHX,
CBIPBEBBIX, U POJIb XUMHHU B PELLICHUH 3TUX MPOOIIEM.

Buinycknuk na 6a3060M yposHe noiyuum ¢03MONCHOCIb HAYUUMbCA:

— UCNONb306amb METOJbI HAYYHOrO TIO3HAHMSI IIPY BBHITIOJHEHUH IIPOEKTOB U Y4eOHO-HMCCIIEOBATENbCKHIX 3a/1ad XUMUYECKON
TEMaTHKH;

— NPOSHO3UPO8aMsb CTPOEHUE U CBOMCTBA HE3HAKOMBIX HEOPTaHUYECKHUX M OPraHMYECKUX BELIECTB Ha OCHOBE aHAJIOTHH;

— NPOHO3UPO6AMb TEUCHUE XMMUYECKUX MIPOIIECCOB B 3aBUCHMOCTH OT YCIOBHUI UX MPOTEKAHUS U IpeIaraTh CIIocOObI
YIPaBIEHHS STUMH IIPOLIECCAMU;

—  ycmaHaeiuéamsv B3aMMOCBS3M XUMHHM C TpeIMeTaMd TyMaHMTapHOIO IHMKJIA (S3bIKOM, JIMTEpaTypoOil, MHPOBOH
XYIIOKECTBEHHON KYJIBTYpPO);



— PACKpbi6ams POIb XAMUUYECKUX 3HAHUM B OyIyllel MPaKTHYECKOH A TeNbHOCTH;

— PACKpbi6amp POIIb XUMHUYECKUX 3HaHUH B (POPMUPOBAHUN UHIUBHyaTbHONH 00pa30BaTENbHON TPAEKTOPHH;

—  HNpocHO3Upogamv CIOCOOHOCTh HEOPraHWYECKMX M OPraHMYECKUX BEIIECTB MPOSBISTH OKUCIUTENbHBIE —H/WIH
BOCCTaHOBHTENBHBIE CBOMCTBA C YUETOM CTENEHEH OKUCIEHHS JIEMEHTOB, 00pa3yIoInX UX;

— apeymenmuposams AUHCTBO MHUpPA BEIIECTB YCTAHOBJIEHNEM I'€HETHUECKOH CBI3U MEXIY HEOPTaHUYECKUMU U
OpPTaHWYECKHMH BEIIECTBAMU;

— @1a0emb XUMHYECKUM SI3bIKOM JJIs1 00OTaIlleHHs] CJIOBApHOTO 3araca U Pa3BUTHUS PeUu;

— Xapakmepu306ams CTAHOBJIEHNE HAYYHON TEOPUH Ha IpUMepe OTKpbITH [leproanueckoro 3akoHa U TEOPUH XUMUYECKOIO
CTPOEHUSI OPTAaHUYECKHUX BEIIECTB;

— KPUTHUYECKH OMHOCUMbCS K TICEBIOHAYYHON XUMUYECKON MH(OpMAIIHH, TOy4aeMOl 13 pa3HBbIX HCTOUYHUKOB;

— noHumams TIO0ANBHBIC TPOOJIEMBI, CTOSIINE MEpes YEIOBEUECTBOM (IKOJIOTHYECKHE, SHEPTreTUIECKUE, CHIPhEBEIE), U
npeoaazams MyTH UX PEIICHUS, B TOM YHCJIE M C TIOMOIIBIO XHMHUH.

COJAEPKXAHUE YYEBHOI'O IPEJIMETA

BazoBblii ypoBeHb

OcCHOBBI OpraHuYecKoil XMMHUHN

ITosiBneHue U pasBUTHE OPraHUYECKOM XUMHUHU Kak Haykd. IIpenmer opraHuueckodl XxuMuu. MecTo M 3HaU€HUE OpraHu4eCKOU
XMUMHH B CHCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOEHUE KaK IMOPSIOK COEMHEHUS aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPHH
XUMHUYECKOTO CTPOCHUSI OpraHW4YecKuX coemuHeHnit A.M. bytimepoBa. YTJIepoJHBIM CKEIEeT OPraHUYEeCKOH MOJIEKYIIHL.
KpatHocTs XxuMH4ecKoil CBS3M. 3aBUCHMOCTH CBOMCTB BEIIECTB OT XUMHYECKOTO CTPOEHHUsS MOjieKkyid. M3oMmepus u M30MepHI.
[MousTie o QyHKIMOHANBHON rpymme. [IpUHOUNIBI  KiaccHPUKAMK  OpraHWYecKknx coeaunHeHnid. Cucremarudeckas
MEeXTyHapoHasi HOMEHKIJIATypa ¥ IPUHITUITE 00pa30BaHMs Ha3BaHUN OPTaHWYECKUX COCIMHEHUH.

Anxansl. CmpoeHnue monexynvl memana. I'omonorudeckuid psia ankanoB. ['omonmoru. Homenkmnarypa. M3omepust yriepomHoro
cKenera. 3aKOHOMEPHOCTH M3MEHEeHHs (M3WYECKHX CBOMCTB. XMMHUYECKHE CBOICTBa (Ha MpHMepe METaHa M JTaHa): PEakIuu
3aMelnieHrs (TajJoreHnpOBaHue), NETHIPUPOBAHMS KaK CIIOCOOB! TOTYYEHHS BXHEUIINX COEINHEHUN B OPraHWYeCKOM CHHTE3E.
l'openne meraHa Kak OMWH W3 OCHOBHBIX HMCTOYHHKOB TeIJIa B MPOMBIIUIEHHOCTH W ObITy. Haxoxnenwe B mpupoie u
IIPUMEHEHHE AJIKaHOB. [IoHsamue 0 YuKI0aIKanax.

Ankensl. Cmpoenue monexyavl smunena. I'omonornueckuil psin ankeHoB. Homenknatypa. M3oMepust yriaepoaHoro ckenera u
MOJIOKEHUSI KpaTHOW CBsA3M B Mojekyle. XHMUYECKHE CBOMcTBa (Ha IpUMepe 3TWIEHA): pEaKUUU [PUCOETUHEHUS
(rammoreHUpOBaHUE, 2UOPUPOBAHUe, THUApATAUS, 2uUOpPO2AIO2eHUpoBdaniie) KaK CIIOCO0 TIONydeHUs (YHKITMOHAIBHBIX
IIPOU3BOAHBIX YIJIEBOLOPOAOB, ropeHus. llonumepusanus 3STUIIEHA KaK OCHOBHOE HAIIPaBJICHUE €ro HCIIOJIb30BaHUS.
ITonusTHiieH Kak KpyIHOTOHHAKHBIN NPOAYKT XMMHUYECKOT0 IPOU3BOACTBA. IIpiMeHeHne aTusIeHa.

Ankanuensl ¥ kayuyku. [loHsTre 00 ankagueHax Kak yrJIEBOJOPOAAX C IBYMs JBOWHBIMU cBA3IMU. [lonumMepusaius auBuHMIA
(Oyramuena-1,3) Kak crmoco® MOMydYeHHS CHHTETHYECKOro Kaydyka. HaTypanbHbBIM W CHHTeTHUYeCKHil Kaydykd. BymkaHuzanus
Kayuyka. Pesuna. [IpumeHeHne KaydyKa U pe3HHBL.

Ankunel. Cmpoenue monexynvl ayemunena. I'omonorndeckuil psin ankuHoB. Homenknatypa. M3omepust yrieponHoro ckeiera U
MOJIOKEHUSI KPAaTHOW CBSA3M B MoOJEKyle. XHMHYECKHE CBOMCTBA (Ha IpUMEpE aleTWICHAa): PeakuUu MPUCOSAUHEHUs
(ranoreHnpoBaHue, UOpUPOBanUe, TAAPATALMS, 2UOPO2AN0SEHUPOBAHUE) KaK CIIOCO0 MOTY4YEHHUS IIOIMMEPOB U APYTUX MOJE3HBIX
IPONYKTOB. ['OpeHue alneTuiieHa Kak HCTOUYHUK BBICOKOTEMIIEPATYPHOrO INIAMEHHU JIsl CBApKU M pe3ku Merasuios. Ilpumenenue
alieTUICHA.

Apenbl. beH3om Kak mpencTaBUTENb apOMaTHUYECKUX YIIIEBOAOPONoB. Cmpoenue monexyavi 6ensona. XUMUYECKUEe CBOWCTBA:
peakunu 3aMelieHus (TaloreHUpOBaHHE) KaK CHOCO0 MOTydeHHs] XMMHUYECKHUX CPENCTB 3aIUUThl PACTEHHH, MPHCOCIMHEHUS
(TmapupoBaHUE) KaK JTOKAa3aTeIbCTBO HEMPEAT HOr0 Xapakrepa Oen3ona. Peakuus ropenus. [Ipumenenne Oerzona.

Crouptel.  Knaccudukanus, HOMEHKIAaTypa, H30MepUs COUPTOB. MeTaHONI M 3TaHOI KaK MPEACTaBUTENN INPEAEIbHBIX
OIHOATOMHBIX CIUPTOB. XMMHUYECKHE CBOICTBa (Ha MPUMEPE METaHOJAa W 3TaHOJIA): B3aUMOAEHCTBHE C HATPHEM KakK CIIOco0
YCTAQHOBJICHUS! HAJIMYMS THAPOKCOTPYMIBI, PEaKIHs C TaJoreHOBOAOPOJAaMH KakK CHOCOO TIONydyeHHsS pacTBOPHUTENEH,
JeruapaTanys Kak crnoco0 MoiaydeHus: dTHieHa. Peakiusi ropeHus: COMPTHI Kak TOIUIMBO. IIpuMeHeHue MeTaHona M 3TaHOMA.
dusnonoruyeckoe AeiCTBHE METAHONA M ATaHOJA HAa OPraHU3M 4YeJOBEKa. DTHJICHIJIMKOIb M IIMLEPHH KaK MPEACTaBUTEIH
MPEAEIbHBIX MHOIOAaTOMHBIX CIUPTOB. KauecTBeHHAs peakiusi HA MHOTOATOMHBIE CITUPTHI U €€ IPUMEHEHHUE sl PacliO3HaBaHUs
IIIMIEPUHA B COCTABE KOCMETHUECKUX cpencTB. [IpakTniueckoe NpuMeHEeHHE ATUIICHTIINKOMS U TIMLEpUHA.

®enon. CtpoeHne MoeKyisl peHona. Baumnoe erusauue amomos 6 Monexyne (henona. Xumuieckue coucmea: 63aumooeticmaue
¢ Hampuem, euopoxkcudom Hampus, obpomom. [lpumenenue enona.

Anpnerunpl. Merananp  (dpopManbaerua) W dTaHaub  (aleTadbAerui]) Kak MPEACTaBUTENIN MPEACTbHBIX —aJlbICTHIIOB.
KauecTBenHbIe peakunn Ha KapOOHWIBHYIO TPYIIy (PEakius «cepeOpsHOro 3epKaiiay, B3auMOAEHCTBHE C TUAPOKCUIOM MEAH
(I) m ux npumeHeHwe Ui OOHAPYKEHMsS MPEACIBHBIX AIBJCTUAOB B IMPOMBIIUICHHBIX CTOYHBIX BOJAAX. TOKCHYHOCTD
anpaerusios. llpumenenue ¢popmanbaernaa u aueTaabaeruia.

KapOoHoBble KUCIOTBI. YKCYCHasi KMCIOTa KaK MPEICTaBUTENIb MPENebHBIX OHOOCHOBHBIX KapOOHOBBIX KHCIOT. XUMHUYECKUE
CBOMCTBa (Ha IpUMeEpEe YKCYCHOM KHCIIOTBI): PEaKUMHU C METajulaMH, OCHOBHBIMH OKCHJAMH, OCHOBAaHUSIMH U COJIIMH Kak
MOATBEPXKICHUE CXO/ICTBA C HEOPTaHUYECKHMMH KUCIOTaMu. Peakius aTepuukaniuy Kak croco0 MOydeHHs CIOKHBIX 3(HPOB.
[Ipumenenue ykcycHo# KucaOTHI. [IpeacraBienue o BEICIIMX KapOOHOBBIX KUCIOTaX.



Craoxubie 3gupsl 1 KUpbl. CloxKHBIE 3PUPHl KaK MPOLYKTHI B3aMMOJCHCTBHS KapOOHOBBIX KHCJIOT CO CIMpTaMu. [IpuMeHeHue
CIIOXHBIX 3(QHUPOB B MHUILEBOM W mapdroMepHON NPOMBINIIEHHOCTH. JKHUpBI Kak cIOKHBIE 3(UpPHI TIHMLIEpUHA W BBICIIMX
KapOOHOBBIX KHCIIOT. PacTuTenbHBIE M KHBOTHBIC KUPBI, UX COCTaB. PacrozHaBaHHWE PacTUTENBHBIX XHPOB HA OCHOBAHUHW UX
HempenensHoro xapakrepa. IIpuMeHenue xupoB. 'MIpONU3 MM OMBUIEHHE >KHPOB KaK CIOCOO MPOMBIIUICHHOTO TONTYYeHHs
coJiell BBICIIMX KapOOHOBBIX KUCIIOT. MBIJIA KaK COJH BBICIINX KapOOHOBBIX KUCIIOT. MotoIIre CBOICTBa MbLIa.
VYrneBonel. Knaccudukaums yrieBogoB. Haxoxpenwe yriieBomoB B mpupoae. [ Jroko3a Kak anbAerHIoCcHupT. bpoxenue
rmoko3el. Caxaposa. [udponusz caxaposzvl. Kpaxman u Lemmoiao3a Kak OHONOrHMYEcKHe MONMMEphl. XHUMHUYECKHE CBOMCTBA
Kpaxmasna ¥ IIEeJUTI0N03bl (THAPOIN3, KaueCTBEHHAs Peaklus ¢ HOA0M Ha Kpaxmall U ee IpUMEHEHHE [Tl OOHAPYKEHHsI KpaxMaina
B MpoaykTax nutanusi). [Ipumenenue u Ouonornveckas ponb yrieBonoB. [loHAaTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpUMepe
aIeTaTHOro BOJIOKHA.
Unentudukanuss OpraHUYECKHX COCOUHEHUH. [enemuueckas ce6sa3b Medcoy KIACCAMU Op2aHudeckux coeounenu. TUIbI
XUMUYECKUX PEAKLUHA B OPraHUYECKOU XUMUU.
AMHHOKHCIOTH U Oenku. CocTaB M HOMEHKJIAaTypa. AMHHOKHCIIOTH Kak aM(oTepHble opraHudeckue coeanHeHus. [lentuanas
CBs3b. bHonornueckoe 3HaueHHE O.-aMUHOKUCIOT. O0JIacTH MPUMEHEHUs aMHUHOKHUCIIOT. benku Kak MpUpoJHbIe OHOMOINMEpHI.
CocraB u crpoeHue OenkoB. XHMHYECKHE CBOMCTBa OENKOB: THAPONM3, AcHaTypauus. OOHapyxkeHHE OETKOB MPH MTOMOIIH
Ka4yeCTBEHHBIX (LIBETHBIX) peakuuii. [IpeBpamenus Oenkos nunm B opranu3me. buonorndyeckne QyHKIMH OEITKOB.

1. TIIpaxkTuyeckas padora Nel PerieHne skCriepuMeHTaIbHBIX 3a/1a4 110 UACHTH(GUKAIIMA OPraHUYECKUX COSTUHCHHIM,

2. Tlpaktnyeckas pagoraNe 2 Pacno3HaBaHue TJIACTMACC U BOJIOKOH.

TeopeTnyeckue 0CHOBbLI XUMHMHU

Crpoenue BemiectBa. CoBpeMeHHasi MOJIENIb CTPOCHUSI aToMa. JJIEeKTPpOHHAsT KoHpurypanus atoma. OcHogHoe U 8030yicOeHHble
cocmosnus amomos. Kinaccupukanus XAMHYECKHX 3JIEMEHTOB (S-, P-, d-amemeHTbl). OCOOCHHOCTH CTPOCHHS YHEPreTHYSCKUX
ypoBHe# aTtoMoB d-anmemenToB. Ilepuonuueckas cucrema Xxumuueckux sjemeHToB JI.M. Menneneera. ®PU3NYECKUH CMBICI
ITepuoanueckoro 3axona J[.M. MenaeneeBa. [IpuumHbl 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB U UX COCIUHEHUM IO
IepuojilaM W TpylmaM. OJEKTPOHHAsl TMPUPOJa XUMHYECKOH CBS3H. OJIEKTPOOTPUIIATEIHHOCTH. BHABI XUMUYECKOW CBS3U
(KOBaJIeHTHAsI, MOHHAs, METAUIMYEcKas, BOJOPOJHAs) M MEXaHU3MBbl ee o0pa3oBaHus. Kpucmaniuveckue u amopgHvie
sewecmaa. Tunvl KpUCMALIUYECKUX PeulemoK (AmoMHas, MOAEKYIAPHASL, UOHHAS, MemaLiuyeckas). 3asucumocms Qusuieckux
ceolicme gewjecmaa om muna Kpucmaiiuieckou peuiemky. 1IpuauHbl MHOr00Opa3uns BEIIECTB.

XuMH4eckre peakiun. | oMOreHHble u rereporeHnble peakund. CKOpOCTh PEaKINH, €€ 3aBUCHMOCTh OT Pa3lIUYHBIX (PaKTOPOB:
MIPUPOJIBI PEATHPYIOIINX BEIIECTB, KOHIIEHTPAINH PearupyronX BEMIeCTB, TEMIIEPATYPhI, TUIOMAAN PEAKIIMOHHOW TOBEPXHOCTH,
HaJM4us Katann3aropa. Pois KaTain3aTopoB B MPUPOIE U MPOMBIIUIEHHOM MTPOM3BOACTBe. OOpaTUMOCTh peakiuii. XUMHYECKOe
paBHOBECHE W €ro CMEIIEHHE IOJ [EHCTBHEM pas3iHUYHbIX (DAaKTOPOB (KOHIIEHTpAIIMS PEareHTOB MM TMPOIYKTOB PEAKIIUH,
JaBJICHUE, TEMIIepaTypa) IJIs CO3MaHMS ONTHMAJBHBIX YCIOBHH MPOTEKAHHS XMMHUYECKHX MPOIECCOB. /[ucnepcHbie cucmemsi.
Honamue o xoanoudax (3onu, 2eau). Mcmunuvie pacmeopsl. Peakym B pacTBOpax 3JIEKTPOIUTOB.pH pacTBopa Kak MOKa3aTenb
KHCIIOTHOCTH cpensl. [maponus coiell. 3HaueHWE THUAPONM3a B OHONOTHYECKAX OOMEHHBIX mporieccax. OKHCIHUTEIbHO-
BOCCTAHOBHUTENBHBIE PEAKIINH B MPHUPOJIE, TIPOM3BOICTBEHHBIX MPOIeccax M KU3IHENEATENFHOCTH OpraHu3MoB. OKHCIUTENHHO -
BOCCTAHOBHTEIHHBIE CBOWCTBA MPOCTHIX BEIIECTB — METAJUIOB TJABHBIX M MOOOYHBIX MOATPYMN (MEAb, JKele30) ¥ HEMETAIIOB!
BO/IOPO/Ia, KACIOPO/a, TAJIOTEHOB, CepHI, a30Ta, (hochopa, yriepona, kpemans. Koppos3us MeTamioB: BUABI KOPPO3HUH, CITOCOOBI
3aIUTHI METAJUIOB OT KOPPO3UU. DIeKMPOAU3 PACMBOPOS U pachiagos. lIpumenenue 31eKmpoau3a 6 npoMblULIeHHOCHU.

XuMHA U )KH3Hb

Hayunsie wmerompl mo3HaHus B xXumud. Mcrounwku xumudeckoir wHpopMmarmu. [lonck wHpopMmammu 1O Ha3BaHUAM,
uaeHTu(UKaTopaM, CTPYKTypHBIM (opmyrnaMm. MojennpoBaHHe XWMHUYECKUX TPOIECCOB W SBICHUH, XUMUYECKUN aHAIU3 U
cuHme3 KaK METOIbl HAyYHOTO TIO3HAHUSL.

Xumus u 310poBbe. JlekapcTBa, pepMeHThI, BUTAMIHEI, TOPMOHBI, MUHEpaIbHbIE BOAbIL. [IpobieMbl, cBI3aHHbBIE C TPUMEHEHHEM
JIEKApCTBEHHBIX MpEnapaToB. BpemHple MpUBHUKE U (HaKTOPHI, pa3pylIaloIie 310poBbe (KypeHHe, YIIOTpeOIeHHue allKOTOolId,
HapkoMaHus). PantmonansHoe nutanue. /luwesvie 0obasku. OCHO8bI NULEBO XUMUL.

XuMus B MTOBCETHEBHON KM3HH. Morommye u yucTsmme cpeactsa. Cpedcmsea 60pbobl ¢ Ob1mMOoGbIMU HACEKOMbIMU. PENeLIeHmbl,
uHcexmuyudsi. CpeacTBa ITMYHON TUTHEHBI U KocMeTuku. [IpaBuna Ge3omacHOi pabOTHI C €KUMU, TOPIOYUMH U TOKCHYHBIMA
BEIIeCTBAMH, CPEICTBAMHU OBITOBOM XUMHH.

XuMHUS U CeThCKOE X03I1UCTBO. MUHEpaIbHbIE U OpraHndeckue ynoopenus. CpeacTsa 3aiuThl pACTEHUN.

Xumus u dHepreruka. [IpupomHbie MCTOYHUKH YTIeBojgopoaoB. llpuponaHplii W TOMyTHBIM HE(PTAHOW Ta3bl, WX COCTaB H
ucnonb3oanune. CocraB HedTu U ee mepepadorka. Hedrenpomykrer. OxkraHoBoe uucio O6eH3nHa. OXpaHa OKpYKAIOIMIEH Cpelbl
pu He(TernepepadOTKe U TPAHCIOPTHPOBKE HEPTEMPOAYKTOB. AJNBTEPHATUBHBIC HCTOYHUKH SHEPTUU.

Xumus B crpoutenncte. llement. beron.llombop onTUManbHBIX CTPOMTENBHBIX MAaTEPUANIOB B MPAKTUYECKON IEATENhHOCTH
YyeJIoBeKa.

Xumus W 9KONOTHsA. XUMHYECKOE 3arps3HEHUE OKpyXaromied cperpl M ero mociuenctBus. OxpaHa ruapocepbl, IMOYBHI,
aTtMocdepbl, QIIopsl U (hayHbl OT XUMHYECKOI'0 3arpsI3HEHUS.

1. IpakTnyeckas padora Nel Pemenne sxcrniepuMeHTaIbHBIX 33424 M0 TeMe: « XUMUYECKUE PEaKIHH».
2. IlpakTtnyeckas padoraNe 2 PemeHne skcriepuMeHTaIbHBIX 3a7ad 10 TeMe: «BeriecTBa 1 uX CBOMCTBaY.



Tunel pacyeTHBIX 3a1a4:
Haxoxxaenue MoneKkynsipHOi pOpMyIIbl OpraHHYECKOr 0 BELIECTBA 10 €0 MIOTHOCTH M MaCCOBBIM JOJISIM 3JIEMEHTOB, BXOZISIIIIMX
B €0 COCTaB, WJIH 10 MPOIYKTaM CrOpaHus.

Pacuersl MmaccoBoii 10mM (Macchl) XUMUYECKOT'O COSTMHEHHS B CMECH.
Pacuersl Mmacchl (00beMa, KOMMYECTBA BELIECTBA) MPOAYKTOB PEAKIHH, €CIIM OJJHO U3 BELIECTB JaHO B H30BITKE (MMEET IPUMECH).
Pacuersl MaccoBoi WM 00BEMHOI 0K BBIXOAA MPOIYKTa PEAKIIUH OT TEOPETHYECKA BO3MOXKHOTO.
Pacuers! TenoBoro 3¢ dexra peakunu.

Pacuersl 00beMHBIX OTHOIIEHUH T'a30B IPH XMMUYECKHX PEAKIUSX.

Pacuersl Mmacchl (00beMa, KOMMYECTBA BELIECTBA) MPOAYKTA PEAKIMH, €CITH OJJHO M3 BELIECTB IaHO B BHJIE pacTBOpa C
OMpeIeTIEHHON MacCOBOM J10JI€l PaCTBOPEHHOT'O BEILIECTBA.

TEMATHYECKOE IIVTAHUPOBAHMUE 10 KJIACC

NeNe Tema Jara
KOJIN4ecT p— daxT
BO 4aCOB

BBenenmue (2uaca)
1(1) Wucrpykrax no Th.
[TosiBnneHue M pa3BUTHE OPraHUYECKON XUMMM Kak Hayku. [Ipeamer opranmdeckoil Xumun. Mecro u
3HAYEHHE OPraHWYeCKOM XMMHHM B CHCTEME €CTEeCTBEHHBIX HayK. HaydHble MeTOApl MO3HaHUS B
xuMud.  McrouHnkn — xumudeckod  wHGopMmarmu. [lomck wHQopManmmMM 1O Ha3BaHUSM,
uaeHTudukaTopam, CTpyKTypHBIM opmyiiaM. MonenupoBaHre XUMHYECKHX MPOIECCOB U SIBJICHHUI,
XUMUYECKUL aHAAU3 U CUHMe3 KaK METOMIbI HAY9HOTO MTO3HAHHUSL.
2(2) [IpuponHsie, HICKyCCTBEHHBIE I CHHTETHYECKHE OpTaHUYECKH e BEIIECTBA.
Tema 1. CTpoeHune opranudeckux coeqnHeHuii (5 yacon)

1(3) XUMHUYECKOe CTPOSHHE KaK MOPSIOK COeNMHEHHs] aTOMOB B MOJIEKYJ€ COTVIACHO MX BaJEHTHOCTH.
OCHOBHBIE TIONIOKEHUSI TEOPUM  XUMHYECKOTO  CTPOEHHUS ~ OpPraHWYECKHX  COETUHEHHUU
A.M. bytnepoBa. YTIepoaHbIii CKEJIeT OpraHUICCKOW MOJIEKYJbI. Teopust CTPOECHUS OpTraHWYECKUX
coequHeHn. BanenTHOCTh. OCHOBHBIE TIOJIOKEHHUSI TEOPHUH CTPOCHUS OPTaHWYECKHX COCIMHEHUN
A.M. bytneposa.

2(4) KpatHOCTh XUMUYECKOH CBSI3U. 3aBUCUMOCTH CBOICTB BEIIECTB OT XUMHYECKOTO CTPOSHHS MOJEKYIL.
Crtpoenne atoma yriepoga. KoBaneHTHas XuMHudecKasi CBSI3b. BalleHTHBIE COCTOSHIS aToMa
yraepona. ' mbpuam3anmsi.

3(5) [onsarue o ¢pyHKIMOHANBHON Tpyme. [[pHHIINIIBI KiTacCHUKAIINT OpPTraHMYECKIX COSIMHEHUH.
Cucremarnueckass MeXIyHapoaHAs HOMEHKIIATYpa U IPUHITUIIBI 00pa30BaHus Ha3BAHHIMA
OpraHUYeCKUX COCTUHEHUHN

4(6) M3omepust u n3omephl. [IprarHEI MHOT0O0Opasws OpraHMYECKUX BEIIECTB (TOMOJIOTHS, U30MEPHS)

5(7) CucremaTH3aiist ¥ 00001IeHIe 3HaHuH 1m0 Teme Ne |

Tema 2. YriieBoA0poAbI M UX NPUPOAHBbIE UCTOYHUKH (20 yacoB)

1(8) Anxanbl. Cmpoenue monexynvl memana. ' OMOIOrM4eCKUi psiji aJIKAHOB, TOMOJIOTUYECKAsl PA3HOCTb,
I'omonoru. Homenknatypa. 3oMepust yriiepoaHOro ckenera.

2(9) 3aKOHOMEPHOCTH U3MEHEHHSI (PH3MUECKIX CBOMCTB. XUMUYECKHE CBOMCTBA (HA TpUMepe MeTaHa U
dTaHa): PeaKINH 3aMelIeHus (TATOreHUPOBAHUE), TETHIPUPOBAHMS KaK CIIOCOOBI TIOTYIEeHUS
BKHEHUIITNX COCMHEHNI B OPraHUYECKOM CHHTE3€. | 'OpeHre MeTaHa KakK OJ[H 13 OCHOBHBIX
HMCTOYHHKOB TEIUTA B TPOMBIIUIEHHOCTH ¥ ObITYy. Haxo)kieHre B pupoJie ¥ MPUMEHEHHE aJIKaHOB.

3(10) Honsmue o yuknoanrkauax: odmas hopMymna, TOMOIIOTHYECKHH Psifl, TOMOJIOTHYECKasl pa3HOCTh,
n3oMepusi, HoMeHknatypa. CBOMCTBa IUKIUIOAKAHOB. TOPEHUE, IPUCOCANHEHUS, 3aMelleHHeE.
[TomyueHne NUKII0ATKAHOB.

4(11) Anxensl. Cmpoenue monexyavt smuiena. I'omonorndueckuil psaa ankeHoB. Homenknarypa. M3omepus
YIJIIEPOTHOTO CKENETa U MOJI0XKEHNSI KPATHOM CBS3U B Monekyde. [IpumeHnenue sTuseHa.

5(12) XuMHUUECKHE CBOMCTBA (Ha MpUMeEpE STHIIEHA): PEaKLUU NPUCOeIUHEHUS (raJoreHUPOBaHNUE,
2udpuposanue, TUIPATALNs, eUOPO2ALI02eHUPOBaHe) KaK Crioco0 momyyeHus QyHKIMOHATBHBIX
MIPOU3BOHBIX YIIIEBOAOPOAOB, ropeHus. IlpuMenenne sTuieHa.

6 (13) [Nonumepur3anus 3THIIEHa KaK OCHOBHOE HANpaBJIEHUE €ro UCIONb30BaHus. [lonnatuien kak

prnHOTOHHa)KHLIﬁ MPOAYKT XUMUUYCCKOI'O IIPOU3BOACTBA.

7 (14)

A.]'IKa}_II/IeHI:I " Kay4yKHU. [Mousarue 06 aJIKaJUCHAX KaK YTrJI€BOAOpOAaxX C ABYMs ﬂBOﬁHBIMH CBA3sMMU.




8 (15)

[Nonmumepuzanus nuBuHKMIa (OyTagueHa-1,3) kak cocod MoaydeHHs] CHHTETHUECKOTro KayvyKa.
HatypanbHblii 1 cuHTETHUECKUH Kayuyku. Bynkanuszamnus kaydayka. Pesuna. [lpumenenue kaydayka u
PE3HHBL.

9 (16)

Anxunbl. Cmpoenue monexynvl ayemunena. I'omonoruueckuit psaa ankuHos. Homenknatypa.
M3omepust yriaepoaHoro cKenera 1 MoJIOKEHUS KPaTHON CBSA3H B MOJIEKYIIE.

10(17)

XuUMUYEeCKHUE CBOMCTBa (Ha TpUMEpE alleTWUIICHA): PEeaKIMHM TPUCOCAMHCHUS (TaJIOreHUpOBaHUE,
2udpuposanue, THAPATALNS, 2UOPO2AN02EHUPOSAHIE) KaK CTIOCO0 MOMYYEeHUS TIOIUMEPOB U JPYTHX
TOJIC3HBIX MPOAYKTOB. ['OpeHne areTniieHa Kak HICTOYHHK BEICOKOTEMIIEPATyPHOTr'O TNIAMEHHU IS
CBapKH M pe3KH MeTajuioB. [IpuMeHeHue aneTuieHa.

11(18)

Apenbl. beH3011 KaKk MpeICTaBUTENb APOMATHIYECKUX YTIEBONOPOAOB. CmpoeHue Monexyivl 6en3ona.
XUMHUUECKAE CBOMCTBA: pEaKIMU 3aMelleHds (TaJoreHHpOBaHUE) Kak Croco0 TOoNydeHHs
XHUMUAYECKUX CPE/ICTB 3aIlUThl PACTCHHIA, TPHUCOSIUHEHUS (THAPUPOBAHNE) KAK JOKA3aTENbCTBO
HenpenensHoro xapakrepa 6ensona. Peakuus ropenns. [Ipumenenne 6ensona.

12 (19)

Oomee npencrarienue 00 romonorax oexsona. CTpoeHue, MOAyYCHUEe, XHMUYECKHE CBOMCTRA!
TOPCHUEC, TaJIOTCHUPOBAHUEC, HUTPOBAHUE, IPUMCHCHUC.

13 (20)

[IpupoaHbIe HICTOYHHUKH YTIIEBOIOPOIOB: TIPUPOIHBIN a3, HepTh. XUMHUS 1 SHepreTuka. [IpuponHsie
HCTOYHUKH YIIeBOA0po1oB. [IpupoaHbIii 1 MOMyTHBIA HeTSIHOM ra3sl, X COCTaB M UCTIOIB30BAHNE

14 (21)

[IpupoaHbIe HICTOYHHUKH YIIIEBOIOPOIOB: IPUPOIHBIH Ta3, HedTh.. CocTaB HePTH U ee mepepadoTKa.
Hedrenpomykrsl. OxkTaHoBOE unciio OeH3uHa. OxpaHa OKpyXaroliel cpesl npu HedrenepepaboTke
W TPAHCIIOPTHPOBKE HEDTEIPOAYKTOB. AJIbTEPHATUBHBIC HCTOUHUKH SHEPTHH.

15 (22)

Kamennsiit yronbs. Kokcoxumuieckoe mpou3BOJICTBO U €0 MPOIYKIIHSL.

16(23)

Pemenne 3ana4d. BeraucieHus mo XuMu4eckoil popmyse 1 XUMHYECKOMY YPaBHEHHUIO

17(24)

Haxoxaenue MosiekyisipHoi (hOpMYJIbl OPraHMUYECKOr0 BEIECTBA 0 €r0 INIOTHOCTH U MACCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJISIIIMX B €r0 COCTaB, UJIU T10 IIPOJYKTaM CTOpaHUS.

18(25)

Cucremaruzanus 1 0000IIIeHE SHAHNN

19(26)

Konumponvuasn paboma Ne 1 «Yeneeo000poost u ux npupooHvle ucmouHUKU

20(27)

AHanu3 KOHTPOILHOM paboThl Nel

Tema Ne 3. Kucaopoacoaep:xaniue coeTuHeHHs U UX HAX0KAeHHe B skNBoii nmpupoae (19 yaco

1(28)

Crouptel. Knaccudukaiis, HOMEHKIIaTypa, HW30MEpHS CIHUPTOB. MeTaHON MW JTaHON Kak
MIPEICTABUTEIN TPEICIBHBIX OAHOATOMHBIX CHUPTOB. llpuMeHeHWe MeTaHojda M JTaHoJa.
DU3NOJIOTUYECKOE JIEUCTBUE METAaHOJA WU 3TaHOJla Ha OPTraHU3M 4YeloBeKa. AJIKOTOJU3M, €ro
MTOCTIEICTBUA Y TIPEAYTIPEKIACHHUE.

2 (29)

XUMHYeCKHe CBOMCTBA (Ha IpUMeEpe METaHojIa M TAHOJMA): B3aUMOICHCTBHE C HATPHEM KakK CITOco0
YCTAHOBJICHUS HAJIMYUS THAPOKCOTPYIIIIBI, PEAKIIHS C TAIOTeHOBOAOPOIAMH KaK CIIOCO0 MONyYeHUs
pacTBOpUTENeH, IeruapaTanus Kak croco0 MmoydeHus 3TUieHa. Peakiiysi TOpeHHs: CITUPTHI KaK
TorumBo. [TonmydeHue sTaHona OpoXKEHHEM TITFOKO3bI M THAPATAIIMEH dTHIICHA.

3(30)

MHOroatoMHele CHUPTHI. OTWIEHIIMKOJIb W TIJMLEPUH KaK IPEICTaBUTENN IPENEIbHBIX
MHOT'OaTOMHBIX CIIUPTOB. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CIIUPTHI U €€ IPUMEHEHHUE IS
pacro3HaBaHus TIULEPHHA B COCTaBE KOCMETUYECKUX CpeAcTB. [IpakTnueckoe mprMeHeHHue
STHJICHIJIMKOJISL M TJINLEPUHA.

4 (31)

®enon. Ctpoenue MoneKkyibl heHona. Bzaumnoe 61usHue amomos 8 Moaexyie enona. Xumuveckue
ceoticmea. 83aumooeticmeue ¢ Hampuem, 2UOPOKCUOOM Hampus, OPOMOM.TIONAKOHACH AU (heHomTa
¢ popmanpaerniom B dherondopManbaeruanyo cMony. llpumenenne gerona.

5 (32)

Anpnerunsl. Meranans (QopManmpAeTHA) W dTaHANh  (aleTaNbleTHi) KaK MPeICTaBUTEIN
MPEACTbHBIX aNbJerHI0B. KauecTBEHHbIE peaklMu Ha KapOOHWIBHYIO Tpymmy (peakius
«cepebpsiHOro 3epkajia», B3aumoneiictBue ¢ ruapokcuaoM meaud (1) w ux npumeHeHwe st
OOHApYKEHUS TPENENbHBIX aJbJICTHIOB B MPOMBIILICHHBIX CTOYHBIX BOJAX.

6 (33)

ToxcuuHocTh anpaeruaoB. [IpuMmenenne dhopmanbpaernaa u aneranbaeruia.

7 (34)

KapOoHoBble KHCIOTBL. YKCycHasi KHCJIOTAa KakK MpPEACTaBUTENb NpENeNbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIJIOT. XHMHYECKHE CBOWHCTBa (Ha MNpPHMEpE YKCYCHOW KHCIOTBI): PEaKLUu C
MeETaJIIaMH, OCHOBHBIMH OKCHJaMH, OCHOBaHUSIMU U COJISIMH KaK TOATBEPKICHUE CXOZCTBA C
HEOpraHMYeCKUMHU KuciiotaMu. Peakius sTepuduKanuy Kak crocod MOTydeHHs CIOXKHBIX 3(QHPOB.
[IprMeHeHue yKCyCHOM KHCIIOTBHI.

8 (35)

Hpe}.‘LCTaBJ’IeHHC O BBICIIHUX Kap6OHOBLIX KHUCJIO0Tax.

9 (36)

Crnoxuble 3gupsl 1 Kupbl. CoKHBIE 3PUPHI KaK TPOIYKTH B3aUMOAECHCTBHS KapOOHOBBIX KHCIIOT
co ciupramu. [IpruMeHeHune CiIoXHBIX 3QUPOB B MUILEBOH U NaphIOMEPHON MPOMBIIIIIEHHOCTH.

10(37)

)KI/IpBI KaK CJIO0XXHBIC B(prLI TJIMOCPpHUHA U BBICHINX Kap6OHOBLIX KucoT. PacTurenbHbie u
JKMUBOTHBIC JKUPBI, UX COCTAB. Pacrio3naBanne PACTUTCIIbHBIX KUPOB HA OCHOBAHUU UX




HCOPEACIILHOI'O XapaKTepa. HpI/IMCHCHI/IC JKHPOB. FI/II[pOJ'H/IB HJIM OMBUICHUEC KUPOB KaK CII0co0
MPOMBIIIUICHHOT'O MOJIYUYCHUA CoJieli BBICIIUX Kap60HOBI:IX KHUCJIOT.

11(38)

MBIT4 KaK CONM BBICIINX KapOOHOBBIX KHUCIOT. MoroIe CBOMHCTBAa MblTa. XUMHS B TIOBCETHEBHOM
KU3HU. Moromue u guctsamue cpencrsa. Cpedcmea 060pvbObl ¢ OLIMOGIMU HACEKOMbBIMU:
penennenmot, uHcekmuyuovl. CpeacTBa TMYHON TUTUEHBI K KOCMETHKH. [IpaBuia Oe3omacHoit
paboThI C KUMH, TOPIOYMMHU ¥ TOKCHYHBIMU BEIIECTBAMH, CPEACTBAMH OBITOBON XHMHUH.

12(39)

VYrnesoasl. Knnaccudukanust yrinesogos. HaxoxeHue yriieBoaoB B mpupoe. [ oko3a kak
aJTbACTUAOCIUPT. BpoXkeHne TIIOKO3HI.

13(40)

XUMUYECKHE CBOMCTBA TIIIOKO3bI. (popoimkenne) Caxaposa. [ uopoaus caxaposuvl.

14(41)

Kpaxman 1 nemntonosa kak OHoJIOrHYecKie IoIuMepbl. XMMUUECKUe CBOICTBA KpaxMmala U
LIEJITI0N03bI (THAPOIN3, KAUeCTBEHHAsI peakilus ¢ HOJOM Ha KpaxMall M ee IpUMEHEHHE s
o0HapyXeHUs KpaxMaia B IpoAyKTax nutanus). [I[puMenenue u Ononornyeckas pojib yrieBoIOB.
[NonsiTHe 00 HCKYCCTBEHHBIX BOJIOKHAX Ha MMPHMEpE alleTaTHOrO BOJIOKHA.

15 (42)

Wnentuduxaiyst opraHn4eckux COeIuHEHUN. [ enemuyueckas c6a3b Mexicoy Kiaccamu OpeaHudecKux
coedureruil. THITBI XUMUUECKUX PEAKIHIA B OPraHUYECKOW XHUMHUHU.

16 43)

Ilpakmuuecxan paooma Ne 1 «Pewenue sxcnepumeHmanbHulx 3a0a4 Ha UOEHMUPUKAWUIO
Op2AHUYECKUX COCOUHEHUIL)

17(44)

CucreMmatuzauus 1 00001IeHre 3HaHnui 1o Teme Ne 3.

18(45)

Konumponovuasn paboma Ne 2 no meme: «Kucnopoocooepiricaugue opzanuieckue cOeOUHEHUs U
UX HAXO0XCOCHUE 8 HCUBOU NPUPOOE)

19(46)

AHanu3 KOHTPOJILHOM paboThHI

Tema Ne 4. AzoTcoaep:xainiue opraHnyecKue coeTMHEHUsT U X HAXO0KIeHne B ;KUBoil mpupoje (13

4acoB)

1(47)

Awmwunsl. [lepBuuHble, BTOpUYHBIE, TPETUYHBIE aMUHBI. Kilaccudukays aMiHOB IO THITY
YIJIEBOIOPOIHOIO paivKaja U YUCIy aMUHOIPYIII B MOJIEKYJI€. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTpOeHHNE NpeAeNbHBIX aMIHHOB. Dr3nyeckne CBOMCTBa aMUHOB. AMUHBI KaK OpTraHHMYECKHE
OCHOBAHMS: pEAaKIUM C BOAOH, kucaoramu. Peakius ropenus. [lonyueHrne aMMHOB aJIKMJIMPOBAHUEM
aMMMaKa 1 BOCCTAaHOBJIEHHEM HUTPOIPOU3BOAHBIX yrieBonoponos. Peakius 3ununa. [Ipumenenue
aMHHOB B (hapMalleBTU4ECKOH IIPOMBIIIUIEHHOCTH.

2(48)

AHWINH KaK MPeCTaBUTENb apOMaTHIecKuX aMHHOB. CTpoenne anmuHa. [[pranHs! ocnabnenus
OCHOBHBIX CBOWCTB aHWJIMHA B CPABHEHUHU C aMUHAMH IIPEEbHOTO psAa. XUMHUYECKHe CBOWCTBA
aHWIMHA: B3aUMOJIEHCTBHE C KUCIIOTaMH, OPOMHOM BOZOM, OKHUCIICHUE. AHUNUH KAK Cbipbe Ol
npou3800Ccmea aHunUHoswix kpacumeineu. Cunmessbl Had OCHO8e AHUIUHA.

3(49)

AMUHOKHCTOTH M O0enku. CocTaB M HOMEHKIIaTypa. AMHHOKHCIIOTHI Kak aM()OTepHBIC OpTaHUIECKUE
coenuHenus. [lenTuaHast cBs3b. bronornueckoe 3HaueHHE 0.-aMUHOKUCIOT. OOIACTH TPUMEHEHUS
AMHHOKHCIIOT.

4(50)

CBolicTBa aMHHOKHCIIOT (TTPOIOIKEHHE)

5(51)

benku kak nmpupoaHsie omonomuMepsl. CocTaB B CTPOCHHE OSITKOB. XMMHYECKHAE CBOMCTBA OCITKOB!
ruaponn3, neHarypanns. OOHapyxeHue OeNKoB MPH MOMOIIY KauyeCTBEHHBIX (IIBETHBIX) PEAKITHIL.

6(52)

[IpeBparenns 6eIKoB MUK B opraHn3Me. buonormueckue pyHKIANA OEITKOB.

7 (53)

HyK]leuHOGble Kuciaomal

8(54)

Pemenue pacuerHsix 3a1a4. BrinonHeHue ynpaxHeHUH

9(53)

Pemenue pacuerHsix 3a1a4. BrinonHeHre ynpaxxHeHUH

10 56)

Xumus u 310poBke. JlekapcTBa, (hepMeHTBI, BUTAMUHBI, TOPMOHBI, MUHEPaIbHBIE BOIBI. [Ipobiemsr,
CBS3aHHbIE C TIPUMEHEHHWEM JIEKapCTBEHHBIX TIpenapartoB. BpemHeie NpUBBIUKA U (DAKTOPHI,
paspyliaroIme 310poBbe (KypeHne, ynorpedaeHre aaKkorois, HapkoManus). PanmoHansHoe
utanue. [luwesvie dobasku. OcHoBbl NUUEBOU XUMUL.

11(57)

Bumamunwt Ilpakmuueckan paboma Ne 2 «Odnapysncenue eumamunos»

12(58)

CucreMatnsanys 1 00001eHne 3HaHnuH 110 TeMe Ne 4.

13(59)

Konmponvnaa paooma Ne 3 no meme: «A30mocooepiicaujue opzanuyeckue cOeOuUHenus»

Tema 5. UcKkyccTBeHHbIE H CHHTETHYECKHE OPraHuvecKue coenHenus (6 4acos)

1 (60)

BBICOKOMOHGKYHHPHLIG COCINHCHU . OCHOBHBIC IOHSATHS BBICOKOMOJICKYJISIPHBIX CO@HHHQHHﬁI
MOHOMCEP, NOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb NOJINMEPU3ALIUH. Knaccmbnxaunﬂ IOJIMMCPOB.
OCHOBHBIE CITOCOOBI MOJTYy4YCHUA BBICOKOMOJICKYJIAPHBIX COC}.'[HHGHI/IfII pCaKkru mojammMepu3anuu u
HOHHKOH,I[@HC&L[HI/I.CTPOGHI/IG " CTPYKTYypa MOJIUMEPOB. 3aBHCHMOCTb CBOICTB OJIMMEPOB OT
CTpOCHUMA MOJ'ICKy.]'I.TepMOHJ'IaCTI/I"IHLIG 1 TCPMOPCAKTUBHBLIC ITOJIMMEPHI.

2 (61)

I/ICKYCCTBGHHLIG MMOJIMMCPBHI. Tlousitue 00 HUCKYCCTBCHHBIX IMOJIMMEPAX — IJIACTMACCAax U BOJIOKHAX.
HOJ’Iy‘ICHI/IC HNCKYCCTBCHHBIX NOJIMMEPOB, KAK ITPOAYKTOB XHMHUYCCKON MO,I[I/I(I)I/IK&LII/II/I OpupoaAHOro
TMMOJIMMCPHOT'O ChIPbA. CBolicTBa HNCKYCCTBCHHBIX NOJMMCPOB U UX MPUMCHCHUC.

3(62)

CuHTeTHYECKHUE MMOJIMMEPBI, UX CBOICTBA B MIPUMCHCHUC. CunteTnyeckue nnactMmaccel. Iloaustriien




1 NOJIMIIPOIUWJICH: UX MMOJYYCHHUC, CBOMCTBA U IIPUMCHCHUC.

4(63) Knaccudukanms Boigokon. Cunrerndyeckue BosiokHa. [lonmuadupHble U monuaMuHble BOJIOKHA, UX
cTpoeHme, cBoicTBa. [IpakTHueckoe MUCIONb30BaHUE BONOKOH. Cunmemuyeckue NIeHKU: U30NAYUs
07151 BPOBOO0B, MEMOPAHDBL OISt ONPECHEHUST 800bI, 3AUUMHbBLE NICHKU O/ A8MOMOOUel, NIacmvlpu,
xupypeuueckue nogasku. Hogvie mexunonocuu oanvuetiuieco coseputeHCmaosanus NOIUMepHbIX
Mamepuanos.

5(64) Cunternueckue kayayku. Knaccudukanus cMHTeTHUECKHX KayuykoB. Pesuna. [Ipumenenue
CHHTETHYECKUX KaydyKOB

6(65) Ilpakmuueckan paboma Ne 3 «Pacno3nasanue niacmmacc u 60J10K0H»

O000menne 1 cucTeMATH3 Al 3HAHUI 10 KypCy Oprann4yeckoi xumuu (5 4acoB)

1 (66) CucremaTH3anus 3HaHUH ydalyxcs 3a Kypc opranuueckoi xumud. [loBTopeHue n o0o0iieHme
npoiiaeHHoro. IloaroToBKa K KOHTPOIBHOM paboTe

2(67) Konumponwvuasn paboma Ne 4 no Kypcy opzanuueckou xumuu

3 (68) AHau3 KOHTPOJIBHON paboThI

4-5 PezepBHBIE "ack

(69-70)

TEMATHUYECKOE IIVNIAHUPOBAHHE 11 KJIACC
NeNe Tema ypoka Hara

KoJIn4e

CTBO wian | ¢pakr

4acoB

Tema 1. CTpoenue atoma (74acos)
1(1) Wucrpykrax mo Th.

Hayunbie meronsl mo3HaHus B XuMHH. McTouHMkn xumuueckoil mHpopmanuu. Ilomck
nHbOpPMalMM [0  Ha3BaHMSAM, MICHTHU(HUKATOpaM, CTPYKTYpPHBIM  (opMmyrnam.
MogenupoBaHue XUMHUYECKUX MPOLECCOB U SIBICHUN, XUMUYECKUU AHAMU3 U CUHME3 KaK
METO/1bl HayYHOT'O ITO3HAHUSI.

Crpoenue BemectBa. COBpeMEHHAs MOZENb CTPOCHHUS aToMa. ATOM — CJIOXHAs 4aCTHIA.
Anpo: mpoToHBl M HEUTPOHBL. M30TOmBI. DNEKTPOHBL. DJIEKTPOHHAs 000JOYKA.
DHepreTHyecKuil ypoBeHb. DeKTpoHHbIe o0maka. Kimaccudukanus xumuyeckux
AJIEMEHTOB (s-, P-, d-2J1eMEHTHI).




2 )

OnexTponHas KoH(puUrypanus atoma. CTpoeHUE JISKTPOHOB B aTOME

OCOOCHHOCTH CTPOCHUSI YHEPreTHYECKUX ypoBHEH aromoB d-aiemeHTOB. OcoOeHHOCTH
CTPOCHHUS JJIEKTPOHHBIX O0OJOYEK AaTOMOB 3JEMEHTOB 4-r0 W 5-TO TMEPHOAOB
nepuoanyeckoit cucremsl J[.1. MenneneeBa (IIepexOMHBIX DIIEMEHTOR).

3(3)

ONeKTpOHHO-TpadudecKkue GopMyibl. DNEKTPOHHAS Kiaccuukamuys ieMeHToB: f-
ceMencTBa

4(4)

OcHognoe u 6036yOICO€HHbZe cocmosiHus amomoe. BalleHTHBIC BO3MOXKHOCTH aTOMOB
XHUMHUYCCKHUX OJICMCHTOB. BanenTHOCTS. Banentabie OJICKTPOHBI. BanenTtHeie
BO3MOKHOCTH aTOMOB. CpaBHCHI/IC MOHSATHN «BAJICHTHOCTDb» U « CTCIICHb OKUCIICHU

5(5)

ITepuognueckas cucrema xumuueckux 3aemeHToB .M. MenneneeBa. @usnyeckuii CMbICIT
ITepuomuueckoro 3akona /I.11. Menneneesa.

Otkpeite  JI.MI.  MeHnaeneeBsIM — NepUOAMYECKOro  3akoHa.(PU3MUECKHUH  CMBICI
MOPSIKOBOIO HOMEpa 3JIEMEHTA, HOMEPOB Ipynnbl U rnepuona. IIpuyuHbl M3MEHEHUsA
CBOWCTB QJIEMEHTOB B TIpynmax (IVIaBHBIX NOATPYNNAax) M IepHoAax. 3JHadeHue
MIEPUOINYECKOr O 3aKOHA U NIEPUOAUYECKON CUCTEMBI.

6 (6)

IIpuurHBl ¥ 3aKOHOMEPHOCTH HM3MEHEHMSI CBONCTB 3JIEMEHTOB M HUX COEIUHEHUW 10
MepUoJIaM | TPYIIaM. 3HAYCHHUE MEPUOIUIECKOr0 3aKOHA M TIEPUOANIECKON CUCTEMBI JIJIS
pa3BUTHS HAYKW U IOHUMAaHUSI XUMUYECKOW KapTHUHBI MUDA.

7()

Camocmosmenvras pa60ma no meme: «Cmpoel-tue amomay

Tema 2. Ctpoenne BemectBa (18 yacon)

1(8)

DJNeKTpoHHAs TPUPOIAa XUMUIECKOH CBsI3U. BUABI XuMIUecKon CBA3H (KOBaJIEHTHAS,
MOHHAsI, MeTaJITN4ecKasi, BOJIOPOJIHAS) U MEXaHNU3MEI ee 00pa3oBanus. IOHHAS CBS3b.
Kartnons! u annonsl. Knaccudukarys HOHOB 10 cocTaBy (ITPOCTHIE M CIOXKHBIE).

29)

KoBaneHnTHast cBA3b. DNEKTPOOTpHULIATENbHOCTh. [lonsipHas W HenoisipHas KOBAJEHTHBIE
cBsizu. Jlumonb. [loisipHOCTE CBSI3M M MONSIPHOCTH MONEKyNbl. OOMEHHBIH W JIOHOPHO-
aKLENTOPHBIN MeXaHW3Mbl O00pa30BaHUS KOBAJEHTHOW CB3W. CTENeHb OKHUCICHHS H
BAJICHTHOCTb XMMHYECKUX DJIEMEHTOB. MeTaindeckasi XMMUYECKasi CBSI3b.

Bopopoanast xummudeckas CBs3b.

3 (10)

Kpucmannuueckue u amopghuvie seugecmaa. Tunvl KpUucmaiiuieckux peuemox (Aamomuas,
MONEKYIAPHASL, UOHHAA, MEMALIu4ecKds). 3a8ucumocms GuU3uuecKux ceoUcCme geujecmaa
om muna Kpucmaniuieckou peuwtemky. IIpuarHBI MHOTO0Opa3us BEIIECTB. AJUTOTPOIUS H
AJIOTpOITHBIC BUION3MEHEHUs1. [I[pHYMHBI aJUTOTPONUN Ha IpUMepe MOTUpUKAINT

Kucnopona, yriepona u gocdopa. O30H, ero oronoruveckas poib. M30Mepbl ¥ TOMOJIOTH.

4(11)

I'ubpuanzanus >1meKTpoHHBIX opOuTaneii. ['eomerpust MoneKyn

Sp3 —THOpHUIN3aIUs Y aIKaHOB, BOZBI, aMMHAKa, aJIMa3a; sz —THOPHUIU3AIWS Y aJTKEHOB,
apeHoB, TUeHoa, rpaduTa U coequHeHn 0opa; Sp—THOpUIN3aIs Y aIKHHOB, KapOMHA U
coequHeHNN Oepwnsa. ['eomeTpust MOJEKYd OpPTaHMYECKHMX W HEOPTaHUYIECKUX
COeMHEHU

5(12)

[Homumepsr [lmacTMacchl: TepMOIUTACTRI M PEAKTOIUIACTBI, WX MPEACTABUTENH U
npuMeHeHne. BomokHa: npuponHble (pacTUTENbHBIE W JKUBOTHBIE) W XUMHUYECKHE
(MCKyCCTBEHHBIE M CHHTETHYECKHE), UX IPEACTABUTENH U IpuMeHeHne. Heopranudeckue
TTOJTUMEPHI

6 (13)

Cocras Bemecta. CmecH.

KavecTBeHHBII 1 KOIMYECTBEHHBIN COCTaB BELIECTBA. BeliecTBa MOJIEKYISIPHOTO U
HEMOJIEKYISIPHOTO cTpoeHus1. UucTrle BemiecTBa u cMmecH. CriocoObl pa3aeseHnst cMecerd u
UX UCIIOJIb30BaHKE. 3aKOH IMOCTOSIHCTBA cOcTaBa BeliecTB. MonekynsipHas ¢popmyina
(popmynbHast enuHua). MaccoBas u 00beMHas 10J1s1 KOMIOHEHTa B CMECH.

7 (14)

Pacuersl maccoBoit JOJIH (MaCCLI) XUMHUYCCKOIro COCAMHCHHA B CMECH.

8 (15)

Hucnepcuvie cucmemvl. I[lonsmue o komroudax (3omu, cenu). Hcmumnvie pacmeopul.
Peaknuu B pacTBOpax 3JEeKTPONUTOB.pH pacTBOpa Kak MOKA3aTelb KUCIOTHOCTH CPEIBI.
Hucnepcuas ¢asa wu gucnepcuoHHast cpena. Kiraccudukanusi AHCHEPCHBIX 10
arperaTHOMy COCTOSIHUIO M IO pa3Mepy dactull ¢assl. [ pydoancnepcHble CHCTEMBI:
SMYJbCUH, CYCIIEH3UH, a3p030JI1. TOHKOIUCIIEPCHBIE CUCTEMBI: Teu U 30md. Koarymsmus
U CHHEPE3HC

9(16)

I'a3000pa3HOe COCTOSIHUE BEILECTBA

OcobenHoctn  cTpoeHHss ra3oB. MoJsipHBIE  00beM  ra3000pa3HBIX  BEILECTB.
[IpeacraBuTenu razoo0pa3HbIX BELIECTB: BOAOPO, KUCIOPO/, aMMHUAK, YIIIEKUCIIBIN Tas3,
stuiieH. [Ipumepsl ra3000pa3HbIX TPUPOJHBIX CMECEH: BO3AYX, IPUPOIHBIH ras.
3arpssaenue atMocepsl (KUCIOTHBIE T0KAM, TApHUKOBBIN 3¢dekT) n 6oprda ¢ HUM




10(17)

Bognopoa, kucnopos, yriaeKkucislil ras

[IpeacraButenn ra3000pa3HBIX BEIIECTB: BOAOPOA, KHCIIOPOA, YIIEKHCHBIA ra3. Ux
noiydeHne, coOuUpaHue, pacrmo3HaBaHue, (QHU3MUECKHMEe W  XUMHUYECKHE  CBOWMCTBA.
Ammuak, stuieH. [IpeacraBuTenn ra3oo0pa3HbIX BEIIECTB: aMMHAK, 3THIIeH. VX
nojy4eHue, cooupanue, pacrno3HaBanue, GU3NIECKHe U XUMHUECKHE CBOMCTBA

11 (18)

Ilpakmuyeckan paboma Nel «Ilonyuenue, cobupanue u pacnosnaganue 2a308)
XUMUYECKUN SKCIICPUMEHT I10 IMOYUYCHUI0, COOMPaHUIO M PaCcIiO3HABAHUIO BOJIOPO/A,
KHCIIOpPOJIa, YTIACKHUCIIOro ra3a, aMMHaKa U 3TUJICHA.

12 (19)

PacueTsl 00beMHBIX OTHOIICHHI T'a30B IPH XUMUYECKUX PEAKIUSX.

13 (20)

XKunkoe cocrosume BemectBa Bopa, ee Ononoruveckas poib. [IpuMeneHue BobI.
XKecTkocTs BOIBI M CIIOCOOBI €€ YCTpaHEeHHUSI.

14 (21)

)KI/IZIKOC COCTOsHHUEC BCUICCTBA. MI/IHepaJII)HI)IC BOJIbI, X HCIIOJIB30BAHUEC B CTOJIOBBIX U
JIe4eOHBIX OeIAax. }KI/II[KI/IC KPUCTAJUIBI 1 UX IPUMCHCHUC

15 (22)

Pacuersl Maccel (0ObeMa, KONMYECTBAa BEIIECTBA) MPOAYKTA PEAKIHH, €CIH OIHO W3
BEILIECTB JIaHO B BHUJIE pacTBOpa C ONPENENIEHHOW MacCOBOM JOJE€Hd pPAacTBOPEHHOTO
BeIIeCcTna. Breaucnenus ¢ HCHONB30BaHUEM (1)I/I3I/I‘IGCKI/IX BCIIMYUH (KOJ’II/I‘ICCTBO
BEIIleCTBA, MaccoBast J0JII PaCTBOPEHHOTO BEIIECTBA — MPOLIEHTHAS U MOJIIpHA
KOHIIEHTPAIHH)

16(23)

TBeproe cocTosiHUE BELIECTBA
AmopdHBIe TBep/IbIe BEIIECTBA B IPUPOJIE U KU3HU YEIOBEeKa, UX 3HAUCHHE U
npuMeHeHue. Kpucraiindyeckoe CTpoeHHE BEIEeCTBa

17 (24)

Cucrematuzarus 1 00o0IIeHne 3HaHuH 110 TeMe: «CTpOeHHE BEIeCTBa

18 (25)

Konmponwvnaa paooma Nel no meme «Cmpoenue euwecmear

Tema 3. Xumuueckue peakuuu (21 yac)

1(26)

Xumnueckas peakius. Knaccupukanys XuMAYECKUX Peaklni B HEOPraHHYECKOH 1
opraHmdeckord XuMuu. Peaknnu, uaympe 0e3 n3MEHEHHUST COCTaBa BEIIeCcTB. | OMOreHHBIE
U TeTEPOreHHbIE PEAKIINH.

2(27)

Knaccudukars XMMIYIeCKAX PeaKkIuii B HEOPTaHNIECKOH W OpraHUIeCKONH XUMUH
Peaknuu, umyniie ¢ n3MEHEHHEeM COCTaBa BEIIECTB: COSAMHEHNS (Ha IpUMepe
MIPOU3BOJICTBA CEPHOM KUCIIOTHI), PA3JIOKEHUS, 3aMeIIeHus 1 oOMeHa. TermoBoi dpdexT
XUMHYECKOW peakmuu. OJK30- W DHHAOTEPMHYECKHE pPEaKIuH. |epMOXUMHYECKHE
ypaBHEHUS

3 (28)

Pacuers! TeruioBoro 3¢ dexra peakmun.

4 (29)

CKOpOCTh pEaKIny, €€ 3aBHCHMOCTh OT Pa3iIHYHBIX (PAKTOPOB: MPUPOABI PEATUPYIOIIHX
BEIIIECTB, KOHIIEHTPAIINH PEATHPYIOMINX BEIIECTB, TEMIEPaTypPhl, TUIOMAAA PEaKIIHOHHON
MTOBEPXHOCTH, HATMYMS KaTamu3aropa. Porb katann3aTopoB B MpUpoAe M MPOMBIIIIICHHOM
MIPOM3BOJICTBE.

5 (30)

OO0paTUMOCTh peakiuii. XMMIUIeCKOe PaBHOBECHE M €0 CMEIICHHE IO IeHCTBHEM
PasTUYHBIX (PAKTOPOB (KOHIIEHTPAIIMS PEareHTOB WM MPOAYKTOB PEAKINH, IaBIICHHE,
TeMIiepaTypa) s CO3IaHUs ONITUMANBHBIX YCIOBUH MPOTEKaHUS XMMHYECKHX MTPOI[ECCOB.

6 (31)

Crioco0bl CMelIeHUs] XMMHYECKOTr0 paBHOBECHS Ha ITpUMepe cuHTe3a ammuaka. [lonstue
00 OCHOBHBIX IPUHLMIIAX IPOU3BOACTBA HA IIPUMEPE CUHTE3a aMMHUAKa U CEPHOU
KHCJIOTBI

7(32)

I'maponus  comneit. 3HayeHue  TUAPOJU3a B OWomornyecknx  OOMEHHBIX
nponeccax. nAponu3 OpraHMYecKUX BEIIECTB W €ro MPAaKTHYECKOe 3HAYCHUE VIS
MOTYYEHHUs] THIPOIU3HOIO CIUpPTAa U MbUIA. |'MAPONIHM3 HEOpraHWYeCKUX BellecTB. 1pu
ciydas ragponusa coied. Cpena BOAHBIX PacTBOPOB: KHCIasl, HEWTpasbHas, LIETOYHas.
Bonopoxassrit mokazarens (pH) pactBopa.

8 (33)

Pemenue ynpaxuenuit no teme «l'uaponus»
B3anmopeiicTBie ¢ MeTaIaMy, OCHOBHBIMH M KHCJIOTHBIMH OKCHUIAMH, Pa3oKeHne
BOJIbI, 00pa30BaHME KPUCTAIIOTHAPATOB. Peakiiuy rujpaTtanyy B OpraHn4ecKor XMMHU

9 (34)

DNEeKTpONUTHIECKas TUCCOIHaIrs. POk BOIBI B XUMHUYECKHUX PEAKITHSIX

Pons BOmsl B mpeBpamieHuax BemlecTB. Mcrtunable pacTBopbl. PacTtBOopuMOCTE U
KJIacCH(UKAIUs BEHIECTB IO 3TOMY IpU3HAKy: PacTBopuMbie, MallopacTBOPHMBIE U
MPaKTUYECKH HEPaCTBOPUMBIE BellecTBa PacTBopeHne Kak PU3NKO-XUMHUYECKUHN MPOIIECC.
SBneHus, IpOUCXOASIIKE IPU PACTBOPEHUH BEIIECTB - Pa3pylLIEHUE KPUCTALTUNYECKON
peurerky, nudy3us, AUCCOUAIUS U THAPATALIUS

10 (35)

KI/ICJ'IOTBI, OCHOBaHU:, COJIM B CBETC TCOPHUU BHCKTPOHHTHHGCKOﬁ JAUCCOoIraImnmn
BHCKTpOJ'II/ITBI 1 HCBJICKTPOJIUTHI. CrereHb BHCKTPOHHTHHGCKOﬁ Jucconuan, CHJIbHBIC
U ciia0Oble OJICKTPOJIMUTHL. PeaKLH/II/I HOHHOI'0 00MeHa




11 (36)

OKHUCIIHTEIHHO-BOCCTAHOBUTEILHBIC peaknuun B MpUpoAc, MPOU3BOACTBCHHLIX MPOIECCaAX
U KUBHCACATCIIBHOCTH OpPraHUu3MOB. CTelleHb OKHCIICHUS DJIEMCHTOB. OHpe,Z[CJ'ICHI/IC
CTCIICHH OKHUCJICHUS 110 (pOpMYJ'IC COCIUHCHHUA B HCOPIraHUYCCKUX BCIICCTBAX. [lousarue 06
OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX pCaKuuiax. Okucienue n BOCCTAaHOBJICHHC.
OKHUCIINTENIh U BOCCTAHOBUTEb

12 (37)

OKHUCIIMTEIHHO-BOCCTAHOBUTEIbLHBIC peakuuu B MpUpOAC, MPOU3BOACTBCHHLIX ITPOLECCAX
U KUSHCACATCIbHOCTU OpPraHnu3MOB. Onpe)leneHI/Ie CTCIICHU OKHCIICHUSA II0 q)opMyne
COCINHCHU A B OpPraHnuvYCCKuX BCIICCTBAXx. IlonsaTue 00 OKHUCJIIUTCIBbHO-
BOCCTAHOBUTCIIbHBIX PCAKIIHUAX B opraHqucxoﬁ XHUMUU.

13 (38)

Dnexmpoaus pacmeopos u pacniagos. llpumenenue 31eKmpoau3a 6 NPOMbIULEHHOCTH. .
DNEKTPOIN3 pacIlyIaBOB; PACTBOPOB (HA IIPUMEPE XJIOPHUIa HATPHS ). DIEKTPOTUTHIECKOE
MOJTYYCHHE aTFOMUHUS

14 (39)

DeKTPONIN3 KaK OKHCIUTEFHO-BOCCTAHOBHTEILHBIN TpoIecc. DIEKTPOIN3 PacTBOPOB.
(mpomomkenue)

15 (40)

Onextponus. Pemenne 3amau

16 (41)

Ilpakmuueckaa paboma Ne2Peuienue IKCnEPUMEHMANbHBIX 3A0a4 HO meme:
«Xumuueckue peaxuyuu»

17(42)

Pacuersr macchl (00beMa, KOJTMYECTBA BELIECTBA) MTPOAYKTOB PEAKIINHU, €CIIU OJJHO U3
BEIIIECTB JJaHO B U30BITKE (MMEET MPUMECH ).

18(43)

PacdeTsr MaccoBoit min 00BEMHOM JTOJIM BBIXOJIA TIPOAYKTA PEAKIIUHA OT TEOPETUUCCKU
BO3MOKHOTO.

19 (44)

O06o00menre ¥ cUCTEMATH3ALUS 3HAHUH TT0 TeMe: « XMMHYECKHe Peakiinm

20 (45)

Konumponovuasn paboma Ne2 meme «Xumuueckue peakyuu,

21 (46)

AHanu3 KOHTPOJIHOM paboTHI

Tema 4. BenecTBa u ux cBoiicTBa (22 yaca)

1(47)

Kraccudukanus HEOPraHHUECKUX W OpraHWYEeCKMX coemuHeHUH. [IpocThie W CIOXKHBIC
BellecTBa.  YTJNIEBOJAOPOABI:  ANKaHBl, QJKeHbl W  [WEHBl, AaJKWHBI, apeHBI.
Kucnopozaconep:xamue coeqMHEHUS: OMHO- U MHOTOATOMHBIE CIUPTHI, (DEHO, albIETH/IbI,
OTHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI, CJIOKHBIE dHUPHIL, KHUPHI, YTIEBOIBI.
A3zoTcozepIKaIne COeMHEHUS: aMIHbI, aMUHOKFHICIIOTHI M OeTTKH

2(48)

Meramnbl. IlonoxeHue MeTalsioB B NEPUOAMYECKOM CHUCTEME M CTPOCHHE MX aTOMOB.
[IpocTeie BemecTBa — MeTamibl: OKHCIUTETHHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX
BEIIECTB — METAJUIOB TIABHBIX M TOOOYHBIX moarpymm  (Medb,  JKene30).
DNEKTPOXUMHUYECKUN PsII HAMPSHKCHUH METAIIOB. B3anMoeiiCTBHE METAIIIIOB C
pacTBopamu KucioT M coneil. OOmme crmocoOsl ITONy4YeHHs METaIoB. 3JHAYCHHE
METAJUIOB B MIPUPOJIE M KU3HU OPTaHU3MOB

3(49)

O6mas xapakrepuctuka 3neMeHToB [A—IIA-rpymm. Okcuap! 1 TepoKCHABI HATPUS U
Kamsi. Pacro3HaBaHue KATHOHOB HATPHS U KIS

4 (50)

Conu HaTpws, Kanud, Kanblysg U MarHus, UX 3Ha4YEHHE B IPUPOJIE U KU3HU YEIOBEKa.
Hecmrxocmb 80061 U cnocobwl ee ycmpanenus. Komniexcuvie coeOuHeHus antoMUHUA.
Anromocunuxameol.

5 (51)

Meramnst IB-VIIB-rpynn (Menp, nuHK, XpoM, Mapraner). OcoOeHHOCTH CTPOSHUS
atoMoB. O0mue Gpu3ndeckne U XuMU4Ieckrne cBoiicTBa. [lomydenrne u mpuMeHeHue.

6 (52)

OKcHIBl ¥ THAPOKCHUIIBI ATUX METAJUIOB, 3aBUCMOCTh MX CBOICTB OT CTEIIEHU OKUCIICHUS
aneMenTa. Baxuelmue conu. OKUCIUTENbHBIE CBOWCTBA CONEH XpoMa U Maprasia B
BbICIICH CTENEHU OKUCIEHUs. KomnieKcHvie coeOuHeHUs Xpoma.

7 (53)

KOppOSI/IH MCTAJIJIOB: BUJIbI KOPPO3UH, CITOCOOBI 341U ThI METAJUIOB OT KOPPO3UH.

8 (54)

Hemeramnsl. [lonokenne HeMeTanIoB B MEPUOIUYECKON CHUCTEME, CTPOEHUE X aTOMOB.
OnekrpooTpuuaTedbHOCTh.  Hemeramnsl — mpoctble  BemiectBa.  OKHUCINTENBHO-
BOCCTaHOBHUTEJIBbHbBIE CBOMCTBA MPOCTBHIX BEIIECTB — HEMETAJUIOB: BOAOPOXA, KHCIOPOJA,
raJloreHoB, cephl, a30Ta, hochopa, yriepoaa, KpeMHHUS

9 (55)

OO6mas xapakrepucTuka 31eMeHToB [VA-rpynnbel. CBOMCTBA, MOMydeHUE U IPUMEHEHHE
yrias1.CuHTE3-ra3 Kak OCHOBA COBPEMEHHOM NMPOMBIIUIEHHOCTH. AKTHBHPOBAHHBIN YTOJb
Kak anucopOeHt. Hamocmpyxmypwi. Muposvie Odocmudicenuss 6 obnacmu co30aHus
Hanomamepuanos. INeKMPOHHOE CHPOEHUe MOAeKyIbl yeapuozo 2asa. llomyuenue u
npumeHerue yeaprozo 2asza. buonorndeckoe aeiicteue yrapHoro raza Kapouapl kansous,
amoMuHus U xene3a. KapOoHaTsl u ruapokapOoHaTsl. Kpyzoeopom yenepooa 6 sHcusoil u
Hexcugou npupode. KauecTBeHHast peakusi Ha KapOOHAaT-HOH.

10 (56)

Du3NYECKHE U XUMUYSCKHE CBOMCTBA KpEMHUA. CujaHbl 1 (©270)1%000%010Y8 OKCI/I,Z[ KpEMHU




(IV). KpemuueBbie KUCIOTH U UX coni. CHIIMKaTHbIE MUHEPAJbl — OCHOBA 3€MHON KOPBI.

11(57) | O6mas xapakrepuctikasieMeHToB VA-rpymmbel. Hutpumsl. KadecTBeHHass peakims Ha
WOH aMMOHHMA. A30THas KHCJIOTa Kak OKUCIuTenb. Hutpatel, ux ¢usndeckue u
XMMHYECKHE CBOMCTBA, MPUMEHEHHE.

12 (58) | CmoiictBa, monydenue W mnpumeHenue ¢Gochopa. Dochun. DochopHble U
nonudochopHbie KUCTOTEL. bruonornueckas pois Gocdaros.

13 (59) | OGmas xapakreprcTrkadneMeHToB VIA-rpymmbl. OcoOble CBOMCTBA KOHLICHTPUPOBAHHOM
cepHOl KuciIoThl. KadecTBeHHBIC peakiMy Ha CyabpuI-, CyIbQUT-, U CyIb(haT-HOHBI.

14 (60) | O6miass xapakrepuctukasiemMeHToB  VIIA-rpymmer.  OcoGeHHOCTH —XMMHH — (Topa.
['anoreHoBOIOpOABI M HX MONy4eHHE. ['allOreHOBOJOPOAHBIE KUCIOTBI M HMX COJIH.
KauecTBeHHBIC peaklMK Ha TaJoreHuA-HoHbl. Kuciopoaconepikamme coequHeHHs XJI0pa.
IIpuMeHeHue rajloreHoB U UX BaKHEHIINX COSIUHEHUN.

15 (61) | Brazopoonwie cazvl. IIpumenenue 61a20poOHbIX 2A308.
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB MPOCTHIX BENIECTB, BOJOPOIHBIX COCIMHECHHIHA,
BBICIIMX OKCHJIOB M THPOKCHJIOB.

16 (62) | Ilpakmuuecxas padoma Ne3 «Pewenue IKCnepumMeHmantbHulX 3a0a4 no meme:
Bewecmea u ux ceoiicmeay

17 (63) | O6oGIenre U cucTeMaTH3AIINS 3HAHUH 110 TeMe: «BelecTBa 1 UX CBOMCTBAY

18 (64) | Hmozosasn konmponvuas pavoma Ne 3no meme «Beuwecmea u ux ceoiicmea»

Tema 5. Xumusi 1 )ku3Hb (4 yaca)

1(65) XUMHUS U CEIbCKOE X035HCTBO. MuHepasbHbIe U Oprannyeckue ynoopenus. Cpeacrsa
3alIUThI pACTEHUH.

2 (66) Xumusi B crpoutenscTBe. llement. beron.llogbop onTUMambHBIX CTPOUTEIBHBIX
MaTepHajIOB B IIPAKTHYECKOM JIEITENFHOCTH YeI0BEKA.

3 (67) XuMUst 1 9KOIIOTHst. XUMHYECKOE 3arPsA3HEHHE OKPY/KATOIIEeH CPeIbl M €r0 TMOCITEACTBHS.
Oxpana ruapocdepbl, I04BbI, aTtMochepnl, @uopsl H (ayHbl OT XHMHYECKOrO
3arps3HCHHS.

4(68) XUMUSI 1 IPOU3BOJICTBO.

XUMHYecKoe 3arpsi3HeHIe OKPYKAIOMIEH CPebl U ero MOCIeICTBUS

HTroro: 68 uacos

Kpurepuu oneHuBaHus.

Quenka ycmnozo omeema y4auiuxcs
Otmerka "S" cTaBuTCA B Ciiydae:
1. 3HaHns, TOHUMAaHWS, TTyOMHBI YCBOSHHS 00ydJarommmMcs Bcero 00bEMa mporpaMMHOTO MaTeprara.
2. YMeHMs BBLACNATH IJIABHBIC MOJIOXKEHHUSA B M3YYEHHOM MaTepualle, HA OCHOBaHHMU (AKTOB M MPUMEPOB 0000LIaTh, HEIaTh
BBIBOZBI, YCTaHABIMBATH MEXKIPEOMETHbIE M BHYTPUIIPEAMETHbIC CBSI3M, TBOPUECKH IPUMEHSET IONydYeHHbIC 3HAHHUA B
HE3HAKOMOU CUTYyaluH.
3. OrcyrcTBHe OMMOOK M HENOYCTOB MPH BOCIHPOM3BENECHHM H3YyUEHHOI'O MaTepHaia, IMpPHU YCTHBIX OTBETaX YCTpaHEHUE
OTZAENbHBIX HETOYHOCTEH C OMOIIBIO JOIMOJHUTENBHBIX BOIPOCOB YUUTENS, COOMIOACHUE KYIbTYPhl YCTHOH PEUH.
Otmerka "4":
1.3HaHue BCero U3y4eHHOr 0 IPOrpaMMHOI0 MaTepHaa.
2. YMeHM BBIIEIATH TJaBHbIE HOJOKEHHS B M3yYEHHOM Marepuanie, Ha OCHOBaHHMU (PAKTOB W NPHUMEPOB 0000IIaTh, nenarhb
BBIBOZIbI, YCTAHABIUBATH BHYTPUIIPEAMETHBIE CBSI3U, IPUMEHSTh IOIy4EHHbIE 3HAaHUS Ha PAKTHKE.
3. HesnauutenbHble (HerpyOble) OMMOKM U HEAOUYCTHI IPU BOCHPOU3BEACHUN M3yYEHHOI'O MaTepHaia, COOMI0JeHUE OCHOBHBIX
MPaBUJI KyJbTYpPhl YCTHOH PEyu.
Otmerka "3" (ypoBeHb NpeICTaBICHUH, COYETAIOMIMXCS C SJIEMEHTaMU HaYYHBIX TOHATHH):
1. 3HaHMe U yCBOEHHE MaTepHalla Ha ypOBHE MUHUMAJIbHBIX TPEOOBAHUM MPOTrPaMMBl, 3aTPYAHEHHE IPU CAMOCTOSTEIbHOM
BOCITPOHM3BEIEHUH, HEOOXOIMMOCTh HE3HAUYNTEIBHON TOMOILH TPeroaaBaTes.
2. YMenue paboTaTh Ha ypOBHE BOCIIPOM3BEACHUS, 3aTPYAHEHHS TP OTBETAX Ha BUAOM3MEHCHHBIE BOIIPOCHI.
3. Hanmume rpy0oii ommOKy, HECKOIBKUX HErpyObIX IPH BOCIIPOM3BEACHUH H3YYEHHOI'0 MaTepraia, He3HaYUTEIbHOE
HecoOII0/IeHIe OCHOBHBIX NPaBUJI KYJIbTYPbl YCTHOH PEUH.
Otmerka "2":
1. 3nanue u ycBoeHME MaTepHralia Ha YPOBHE HIKE MUHUMAJILHBIX TPEOOBaHUI POrpaMMBbl, OTAEIbHbIC IPEACTaBIEHHS 00
W3y4YEeHHOM MaTepHale.
2. OtcyTcTBHE YMEHHIA pabOTaTh Ha YPOBHE BOCIPOM3BEACHUS, 3aTPYAHEHUS IPU OTBETaX Ha CTAHIAPTHBIE BOMPOCHL.



3. Hamnume Heckonmpkux rpyObIX OMIMOOK, OONBLIOrO 4YMCIa HErpyObIX NpU BOCIPOM3BEACHWH H3YyYEHHOIO Marepuana,
3HAYUTENFHOE HECOOIOACHUE OCHOBHBIX PABUII KyJIbTYpPBl YCTHOH pedu.

QOuenka gpinonnenusn npaKmuyeckux (1adopamopHusix) padom

Otmerka "S" cTaBuUTCS, €CIM YUEHUK:

1.TIpaBUIIbHO OMPENEITHII IIEITh OIBITA.

2. Beinmonaun paboTy B MOIHOM 00beMe ¢ COONII0IeHHEeM HE00X0IMMON MOCIIEA0BATENbHOCTH IPOBEACHHUS ONBITOB U U3MEPEHUH.
3.CaMOCTOSITENPHO W PallMOHAJIBHO BHIOpaj M MOATOTOBWI JJIS OIMBITa HEOOXOmuMoe 00OpYyIOBaHHE, BCE OMBITHI MPOBET B
YCJIOBHAX U PCKHUMAX, O6CCHC‘-II/IB3IOHII/IX MOJIy4€HHUC PE3YJIbTATOB U BLIBOAOB C HaI/I6OJ'IBHICI71 TOYHOCTBIO.

4. Hay4HO rpaMOTHO, JIOTHYHO OMUCAaJl HAOIIOACHUS U CHOPMYIHPOBAI BHIBOBI U3 OMBITA. B mpeacTaBIeHHOM OTYeTe NPaBUIBHO
1 aKKYypaTHO BBITIOJIHUJI BCC 3allMCH, Ta6HI/IHLI, PUCYHKH, Fpa(pI/IKI/I, BBIYMCJIICHUA U CACIaJd BBIBOJBI.

5.1IposiBrisier opraHu3aliOHHO-TPYAOBbIE YMEHUS (MTOACPKUBACT YHCTOTY pabodero MecTa u Mopsa0K Ha CToJIe, IKOHOMHO
WCTIOJIB3YET PACXOIHBIC MATEPUAIIBI).

6. DKCIIEpUMEHT OCYIIECTBIISAET I10 IJIaHYy C YYeTOM TEXHHKH 0€30MacHOCTH U TpaBHII pabOTHI ¢ MaTepruataMi U 000pyJOBaHUEM.
Otmetka 4" cTaBuUTCS, €CIM YUEHUK:

1. OmnbIT IPOBOIUIT B YCIIOBHSIX, HE 00ECTIEUYMBAIOIIUX JOCTATOYHON TOYHOCTH U3MEPEHUH.

2. Vi ObIJI0 IOMYIIEHO JIBA-TPH HEOYETa.

3. Wnu He Ooee oJTHOM HErpyOoi OMIMOKH U OJJHOTO HETOYeTa.

4. Vnn 3KCTIepUMEHT MPOBECH HE MOTHOCTHIO.

5. Wnu B onricanvu HAaOJIIOJICHHUI U3 OIBITA IOMYCTHI HETOYHOCTH, BRIBOJIBI CJI€NIall HETIOTHBIC.

Otmetka ""3" cTaBUTCS, €CIM YUECHUK:

1. [IpaBuIIbHO OIIPEENIII [IENb ONBITa; PA0OTY BBHITOIHSET MPAaBUIBHO HE MEHEE YeM HaIOJOBUHY, OHAKO 00BEM BBIITOTHEHHON
YaCTH TAKOB, YTO ITO3BOJIACT IMOJYUUTH IMPABUJIBHBIC PE3YyIbTaThbl U BBIBOJbLI 110 OCHOBHBIM, IPUHIUIIMAJIBHO Ba’XHBIM 3aJladaM
paboTHI.

2. lnu mopbop obopyaoBaHus, 0OBEKTOB, MATEPHAJIOB, & TAKXKe pa0OTHI M0 HAYally OIbITa MPOBEN C IOMOIIBIO YUUTEIIS; WU B
XO0JI€ TIPOBEJICHUS ONBITA U U3MEPEHUH ObLTH JONYIIEHBI OIIMOKU B ONMMCAHUH HAaOMIOIeHNH, (OpMyIHpOBaHUH BHIBOJIOB.

3. OnbBIT IPOBOIMIICS B HEPAIIMOHAIBHBIX YCIIOBHAX, YTO MIPUBENO K MOTYYEHHIO PE3YJIbTATOB C OOJbINEH MOrPEITHOCTHIO; UITH B
oT4yére OBbLIM JIONMYINEHbI B OOIICH CIIOKHOCTH HE Oojiee NBYX OIMIMOOK (B 3alMCAX €IWHUILl, M3MEPEHHUSAX, B BBIYMCIICHHUSX,
rpadukax, Tabnuiax, cxemax, U T.A.) HE NMPUHIMIUAIGHOTO ISl JaHHOW palboThl XapakTepa, HO TOBJIHSABIINX Ha pe3yibTar
BBITIOJTHEHUSI.

4. lonyckaer TpyOyr0 OIMIKMOKY B XOlI€ SKCIIEPUMEHTa (B OOBSICHEHHUH, B O(OPMIICHUU PaOOTHI, B COONIIOICHUH MTPABUII TEXHUKU
0e30MmMacHOCTH TP paboTe C MaTepragIaMu M 000PyIOBAHUEM ), KOTOPAst UCIIPABIIIETCS 110 TPEOOBAHHIO YIUTEIIS.

OtMmeTka "2" craBUTCS, €CIIH YICHHK:

1. He ompenenni caMOCTOSATENBHO LIETh OMBITA; BHIIOIHII paboOTy HE MOJHOCTHIO, HE MMOATOTOBHII HY)XHOE 000pYyI0OBaHHE U
00beM BBITIOITHEHHOW YacTH pabOoThI HE TTO3BOJISIET CENATh MPAaBUIHHBIX BHIBOJIOB.

2. VInmu ombITHI, U3MEPEHHUS, BEIUMCIICHUS, HAOIOICHHS IPOU3BOIMIMCH HEPABUIIHHO.

3. Wmu B xoz1€ pabOTHI ¥ B OTUYETE OOHAPYKHITUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUCHHBIE B TPEOOBaHUAX K OlleHKe "'3".

4. lomyckaet nBe (11 Oomee) rpyOble OMMOKHN B XO/I€ SKCIIEPUMEHTA, B OOBICHEHHUH, B 0OQOpPMIICHHH PabOTHI, B COONIOIEHUN
MPaBIII TEXHUKH

0e301MacHOCTH TPHU padOTe € BEMIECTBAMHU M 000pYIOBaHHEM, KOTOPHIE HE MOXKET HCIIPABUTh IaXKe M0 TPEOOBAHHUIO YUUTEIIS.

QOuenka eblnOIHEeHUA XUMUYECKO20 OUKMARMA
«5»: BemomamI 80 — 100 % 3amaHuii mpaBHIIEHO
«4»: BermonHWI 60 - 79 % 3amanuii
«3»: BermmonHWA 30 - 59 % 3amanuii
«2»: BeimonHmI MeHee 30% 3aganui
«1»: HeT oTBeTa
QOuenka evtnonnenusn Tecmoswblx 3a0anui
«5»: 80 — 100 % ot ob11ero uncna 6ajioB
«4»: 65 -79 %
3»:45-64%
«2»: menee 45%
«1»: HeT oTBeTa
Ouenka gvinonnenusn CamocmoamenpHbiX padom ¢ mempaou ¢ UCno1b308aHUEM YUCOHUKA
[Ipemmaraercs 3 3aganus. 2 3aaHns 00sA3aTEIBHON YacTH, | MMOBBIIIIEHHOW CIIOXKHOCTH
«5»: BBIITOIHMII BCE 3aJaHU
«4»: BEITIONHUI 00SI3aTENBHYIO YacTh 3aIaHU I
«3»: TPaBUIIBHO BBITIOHHII TOJIBKO MOJIOBUHY 00S3aTeNIbHON YacTH 3aaHUN
«2»: B KOKJIOM 33aJJaHUM MHOTO OITHOOK (OOJIbIIe, YeM MPABHIIEHBIX OTBETOB)
«1»: HeT oTBeTa
Ouenka gvinonnenusn Cocmagienue ONOPHO-cXeMamuyecKo20 KOHCHeKma
[lepen yuammmucs CTaBUTCS 3a7aya HAyYUTHCS «CBOPAYMBATHY» KOHCHEKTHI JI0 OTAENBHBIX CJIOB (CIOBOCOYETAHUN), AENaTh
CXEMBbI C MaKCHUMAaIIbHBIM YHCJIOM JIOTHYECKUX CBS3ed Mexay MoHSTHsIMH. Pabora 3Ta KpaiiHe CIIOKHAs, WHIUBUAyaJIbHAS.
ITomomp B co3mannn OCK okaxyT kpurepun ouenuBanus OCK.



OtcyTcTBHE CBSI3aHHBIX IPEATIOKEHHH, TOTBKO OMIOPHBIE CUTHAJIBI — CJIOBA,CJIOBOCOYETAHUS, CHMBOJIBI.
Kpurepun onennsanus OCK no cocraBieHuto:
1. ITonHOTa McnONB30BaHMs yueOHOTO MaTepuaa.
2. 06wem OCK (mns 8-9 xinaccoB — 1 TerpagHas ctpaHuia Ha ofuH paszaen: s 10-11 kinaccoB onus auct hopmata A 4)
3. Jloruka u3noxeHus (HAJIM4IME CXeM, KOMUYECTBO CMBICIOBBIX CBA3EH MEXKIY MOHSITUSMH )
4. HarnsimHOoCTh (HalMuue pUCyHKOB, CHMBOJIOB, U TIP.; aKKypaTHOCTh BBIMOTHEHUs, uuTaeMoctb OCK)
5. 'pamoTHOCTH (TepMuHOTOrHYEcKas U opdorpaduueckas)
Kasxaplii myHKT olleHHBaeTCs OTAENBHO B Oaiax

Paboma yuawuxca ¢ epynne
1. YMenue pacnpenenuTs paboTy B KOMaHze
2. YMeHHe BBICIYIIaTh IPyT Ipyra
3. CormnacoBaHHOCTb AeHCTBHIM
4. [TpaBUIBHOCTH W TIOJTHOTA BBICTYTICHUN
5 AKTUBHOCTb
Kaxaplii MyHKT OlleHMBAeTCsl OTJENBFHO B Oaax.

Pegepam

1. ITonHOTa PpacCKPBITUS TEMBI;
2. Bce i 3a7jaHus BBITIONHEHBI;
3. Hanmnume prcyHKOB 1 cxeM (ITpu HEOOXOIUMOCTH);
4. AKKypaTHOCTb MCITOJTHEHHS.
5. Ananu3 paboTs
Kaxiplii MyHKT OIleHHBAeTCsl OTJIENIFHO B Oaax.
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