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IosicHUTeIbHAA 3aIMCKA

Pabouasn nmporpamma pa3p360TaHa B COOTBETCTBHUH CO CJICAYIOIIMMUA HOPDMATUBHBIMUA NTOKYMEHTaAMHU .

1. OcHoBHas 0Opa3zoBarenbpHas mporpamMmma cpennero oomiero oopasoanus MbBOY «Jluteit Nel86-«IlepcnextuBa» [IpuBomKckoro paiioHa

r. Kazanu;

2. Yuebnsiii nan MBOY «JIuneit Nel86-«IlepcnextuBa» IlpuBomxckoro paitona r. Kazanuy;

3. 'omoBoit kanengapubpii yueOHbI rpaduk MBOY «JIumeit Nel86-«llepcnexktruBay [IpuBomkckoro paiiona r. Kazanu;

4. ITonoxenue o padoueit mporpamme negarora MbBOVY «Jlurneit Nel86-«IlepcriektuBay [IpuBomkckoro paiiona r. Kazanu;
5. ®enepanibHblii HepeyeHb y4eOHUKOB, PEKOMEH1YEMbIX K UCIIOIb30BAHUIO MPU peajin3aliui 00pa30BaTelbHOM IPOrpaMMBbl CPEIHETO

o01ero o6pa3oBaHusl.

CortacHo yueOHOMY IUIaHY HA U3y4eHHe Y4eOHOro npeamera « XuMus» B 00bEMe 0053aTeIbHOT0O MUHIMYMa COJEPKaHMsI OCHOBHBIX

00pa3oBaTeNbHBIX MporpaMM OoTBoAUTCS 3 yaca B Henento B 11 b kimacce 102 gaca.

Kuaacce

KoaunuecTBO Heneb

KoanuyecTBO 4acoB

Kosnu4yectBo 4yacos no
YeTBEePTIAM
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34
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1 yeTBepTh- 274
2 yeTBepTh- 214
3 yeTBepTh- 334
4 yerBepTh- 214




INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA «XUMMUS»

dI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yJIbTaTaM OCBOCHUS OOYJarOIIUMUCS IIPOTpaMM CPeaHETO 00IIero oopa3oBaHus:
JIMYHOCTHBIM, METAPEAMETHBIM U MPEIMETHRIM. HaydHO-MEeTOIHMYECKOW OCHOBOM JUJIsl pa3pabOTKHU IUIAHUPYEMBbIX PE3yJIbTATOB
OCBOCHUS TIPOTPaMM CPEIHETO OO0MIero 00pa3oBaHUS SIBISCTCS CUCTEMHO-IEATEIILHOCTHBIN TTOIXO/I.

JJMYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBHM C CHCTEMHO-1E€ATEIbHOCTHBIM OJIX0/IOM B CTPYKTYPE JIMYHOCTHBIX PE€3YyJIbTATOB OCBOCHUS IPEAMETA « X UMHUSD»
Ha YpPOBHE CpEJHEro oouiero oopa3zoBaHUsl BBIJCJICHBI CJIEAYIOLINE COCTABIAIOILINE: OCO3HAaHUe OOYyYarolIMMUCS POCCUMCKOH
Ipa’kJaHCKOM MJIEHTUYHOCTH; 2OMOGHOCHb K CAMOPA3BUTHUIO, CAMOCTOSITEJIBHOCTH U CAMOONPEAEICHUIO; HaAAudue MOmueayuu K
00YyY€HUIO; 20MOBHOCMb U CNOCOOHOCMb OOYUYAIOIIUXCSl PyKOBOJCTBOBATHCS NMPUHSITHIMU B OOIIECTBE MpaBUWJIaMU U HOPMaMH
NOBEACHUS; Haluyue IPAaBOCO3HAHUS, 9KOJIOTHYECKON KYJIbTYPBbl; CHOCOOHOCMb CTa- BUTh LIEJIM U CTPOUTH KU3HEHHBIC IJIaHbI

JIngHOCTHBIE pE3yJbTaThl OCBOEHUS IIpeIMeTa «XHUMHS» OTPAXaAT CcHOPMUPOBAHHOCMb ONBITA ITI03HABATECIBHOU U
MPAaKTUYECKOM AESITEIIbHOCTU 00YyYaIOIIUXCs B IIPOLIECCE peajin3aluu 00pa30BaTeJIbHOM JA€sTEIbHOCTH, B TOM UHMCJE B YaCTH:

1 Fpamaﬂcmro BOCIIMTaHMA

— OCO3HaHMUsI O0YYarOIIMMHCS CBOUX KOHCTUTYLIMOHHBIX HpaB U O0A3aHHOCTEN, YBAXKEHUSI K 3aKOHY U NPABOHOPSAKY:;

— HOPEJCTABJIEHUS O COLIMAJIBHBIX HOPMAax M IIPaBHJIaX MEKJINYHOCTHBIX OTHOIICHUUN B KOJIJIEKTUBE;

— FOTOBHOCTH K COBMECTHOM TBOPUYECKOM JI€ITEIbHOCTH IIPU CO3/IaHUM YUYEOHBIX IPOSKTOB, PEIICHUN YUEOHBIX U MTO3HABATEIbHBIX
3aJ1a4, BBIIIOJIHEHUN XUMHYECKHUX DKCIICPHUMEHTOB;

— COOCOOHOCTH MOHUMATh U MPHUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apryMEHThl APYTUX IIPU aHaJIU3€ Pa3IMYHBIX BUJIOB
yueOHOM J1esITeJIbHOCTH;

2. l'[annomqecmro BOCIINTAHHUA:

— HEHHOCTHOT'O OTHOHIICHHA K HCTOPUYICCKOMY N HAYYHOMY HACJICAUTO OTE€4YECTBEHHOM XUMHUH,
— YBaAXCHUA K IIPOLCCCY TBOPUCCTBA B obacTH TCOPHH U IMTPAKTHUYICCKOTO IMIPUITOKCHUA XUMHHU, OCO3HAHUA TOI'O, 4YTO JaHHBIC
HAayYKHN CCTb pPE3yJabTaT IJIHUTCIBbHBIX Ha6J'IIOJIeHI/II\/’I, KPOIIOTIHUBLIX OJOKCIICPHUMCHTAJIBHBIX ITOMCKOB, ITOCTOSHHOTO TpyJda

Y4€HBIX U ITPAKTUKOB;
— MHTEpeca U IO3HABaTEJIbHBIX MOTHBOB B IIOJYUYEHHHM M IOCJIEAYIOIIEM aHaJiM3€ HHMOpPMAIIMM O MEPEIOBBIX JOCTHXKECHUSIX

COBPEMEHHOMN OTE€YECTBEHHOU XUMMMU;



3. I[yXOBHO'HpaBCTBeHHOI"O BOCIIUTAHUA:

— HPABCTBEHHOI'O CO3HAHUA, DTUYECKOI'O MOBEIACHUA;

— CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUUYECKHUMH SABJICHUSIMU, U IPUHUMATh OCO3HAHHbIC PEILIEHUs], OPUEHTUPYSICh
Ha MOpPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH,;

— TOTOBHOCTH OLICHUBATh CBOE IIOBEJICHUE U ITOCTYIIKM CBOUX TOBAPUILEH C NO3ULIUNA HPABCTBEHHBIX U IPABOBbIX HOPM U C YUYETOM
OCO3HAHUS IOCJICACTBUU IOCTYIIKOB;

4. ®opMUPOBAaHHS KYJIbTYPbI 310POBbS:

— NOHUMAaHUS IEHHOCTEH 3/I0POBOTO U OE30ITacHOT0 00pa3a KMU3HU; HEOOXOUMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY
(pu3mueckoMy U IICUXUYECKOMY 3J0POBBIO;

— cOoOJIIOAeHUs IPaBUJI OE30I1aCHOI0 OOpallleHUs C BEIIeCTBAaMHU B ObITY, IOBCEJHEBHOM KU3HU, B TPYJAOBOH JI€ATEIILHOCTH;

— MNOHHUMAHHUSA LIEHHOCTH IIPaBUJI HHAMBUAYAJIBHOTO U KOJUIEKTHUBHOI'O 0€30MacCHOr0 IOBEJICHHUS B CUTyalMsIX, YIPOXKAIOIIMNX
300POBBIO W JKM3HU JIIOJEH; OCO3HAHUs IIOCJIEJACTBUU M HENPUATHSA BPEIHBIX HOPUBBIYEK (YyHOTpPEOJICHUS aJIKoroJs,
HapKOTHKOB,KypEHMUsI);

5. prI[OBOFO BOCIIUTAHUA:

— KOMMYHHUKATHBHONW KOMIIETEHTHOCTHU B YUEOHO-HUCCJIE/IOBATEILCKON J€ATEJIbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPYECKOWH
JPYTUX BUAAX JIESITEIbHOCTH;

— YCTAaHOBKM Ha AaKTHBHOE y4dacTHE B PEILICHUU MPAKTUYECKHUX 3aJlad COIMUMAJIbHOM HaIpaBJICHHOCTH (B paMKax CBOEro KJjacca,
LIIKOJIBI);

— MHTEepeca K NPaKTHYECKOMY U3yUEHUIO Ipodeccuii pa3InuHOropo/ia, B TOM 4YHCJIe HA OCHOBE NPUMEHEHMUS IIPEJIMETHBIX 3HAaHU M
0 XUMUU;

— YBaXXCHUS K TPYAY, JTIOJISIM Tpyda U pe3yJibTaTaM TPYJIAOBOM A€ ATECIBHOCTU;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBHIYAJTbHOM TpaeKTOPHHU oOOpa3oBaHUs, Oyaylied mnpodeccuu u peanusaluu
COOCTBEHHBIX XMU3HEHHBIX IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHUMHH, UMHTEPECOB U MOTpPEOHOCTEH
00111eCcTBAa;

6. IKOJOTHYECKOr0 BOCIUTAHUSA:

— OKOJIOITM4YCCKH uenecoo6pa3H0ro OTHOUICHUA K MPUPOAC KaK UICTOYHUKY CYHICCTBOBAHUA KU3HU Ha 3CMJ'IC;
— MOHUMAHHUS TJI00aJIBHOIO XapaKTepa 3JSKOJOTHYCCKHUX HpO6HCM, BJIMSIHUSA DKOHOMHYCCKUX IIPOHNCCCOB HaA COCTOSHHC



NOPUPOJTHOU U COLIHATIBHOM CPEIbI;

— OCO3HAHMA HEOOXOJAMMOCTH UCHOJIB30BAHUS JOCTHXKCHUNW XMMHHU 11 PEIICHHUS BOIIPOCOB PAallMOHAIILHOTO IPUPOAONOIF30BaAHUS

— AKTHUBHOI'O HENPUATHS AEUCTBUN, IMPHUHOCAIIMX BpPEI OKPYXKAOLICH INIPUPOAHOU cCpeae, YMEHHs IIPOTHO3HUPOBATH
HEOJArOTIPHUSITHBIC DKOJIOTHUYECKHE TTOCIICACTBUS MTPEINPUHUMACMBIX JICHCTBUI U PEeAOTBpAIATh UX;

— HaAJIU4Usl Pa3BUTOIO DKOJIOTUYECKOI'O MBIIUICHUS, DKOJIOTUYECKOU KYJbTYpPbl, ONbITA AESITCIBHOCTH DSKOJIOTHYECKOU
HaIlIPaBJIECHHOCTH, YMEHUs PYKOBOJICTBOBATBHCI HMMH B IIO3HABATEIbHONW, KOMMYHUKATHUBHOW M COLMAJIBHOM IIPAKTHKE,
CIIOCOOHOCTHU M YMEHMsI aKTUBHO MIPOTUBOCTOSATH UJEOJIOIMH XeMOo(oOouu;

7. HeHHOCTI/I HAYYHOT'0 MMO3HAHMS .

— MHPOBO33pP€E€HH, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIOPA3BUTHUS HAYKHU U OOIIECTBEHHOMN IMPAKTHUKH;
— TOHMMAHHUA CHeIM(PUKN XUMHHU KakK HAayKH, OCO3HaHUs ©€ poJIuB (POPMHPOBAHUH PAIMOHAIHHOTO HAYYHOTO MBIIILICHUS,
CO3/JaHUHU 1ICJIOCTHOT'O MPEACTABICHUS OO0 OKPYKAIOIIEM MHPE KaK O €JIMHCTBE MPUPOAbI U YEJIOBEKA, B TIO3HAHUU ITPUPOTHBIX
3aKOHOMEPHOCTEH U PELICHUU MPOOJIEM COXPAHESHHSI NPUPOTHOTO PABHOBECHS;
—  yO0e:xxJaéHHOCTH B 0CO00Il 3HAUMMOCTH XUMUH JJIs1 COBPEMEHHOU MUBUIMN3AIMU: B €€ T'yMaHUCTUYECKONW HAMPaBJIEHHOCTH U
Ba)KHOW POJIM B CO3JaHHWH HOBOW Oa3bl MaTEPHAIBHOW KYJIBTYPHI, B PSHICHUHN INIO0ATBHBIX MPOOJIEM YCTOMYHUBOTO PAa3BUTHS
4eJIOBEYECTBA,

—CBIPEBOM, PHEPreTUYECKOMN, IMHUIIECBOU M DKOJOTHYECKOW 0€30MacHOCTH, B PA3BUTHU MEAHUIIUHBI, 00CCIICUEHUH YCIOBHI YCIIEIIHOTO
TpyJda U SKOJIOTHYECKU KOM(MOPTHOM KU3HH KaKJOTO YJieHa OOIIeCTBa;
—€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TTIOHUMAHUS CYITHOCTH METOJIOB MTO3HAHMS, HCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH
UCIIONIb30BATh MOJy4YaeMble 3HAHWUS I aHajdu3a U OObSICHEHUS SBICHUIN OKPYKAIOIIETO MUPA U MPOUCXOASIINX B HEM U3MEHEHUN; YMEHUS
JenaTh 0OOCHOBaHHBIC 3aKJIFOUCHUSI HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IETBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOJIOB;
—CMOCOOHOCTH CaMOCTOSITENILHO MCTOIh30BaTh XUMUYECKIE 3HAHUS JIJIS1 pelIeHHs] TPOOJIeM B pEalIbHBIX KU3HEHHBIX CUTYaIUsX;
—MUHTEpeca K O3HAHUIO, UCCIIEA0BATEIBCKON 1EATEIBHOCTH;
—TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K aKTUBHOMY TMOJIYYEHUIO HOBBIX 3HAHUH M0 XUMHHU B
COOTBETCTBHUU C )KM3HEHHBIMU TTOTPEOHOCTIMU;
—HHTepeca K 0COOEHHOCTSM TpyJa B pa3NuyHbIX cepax npodeccuoHaNbHOMN 1eATeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ybTaThl OCBOCHUS yUeOHOTO npeaMeTa «XUMHUs» Ha YPOBHE CpelHEro oOLIero o0pa3oBaHus BKIIOYAIOT:
-3HA4YUMBIE JIJIs1 JOPMUPOBAHUS MUPOBO33PEHUS O0YUAIONTUXCS MEXAUCIUTIIMHAPHBIE (MEXKIIPEAMETHBIE) 00IIIeHaAyYHbIE TTOHSTHSI, OTPAXKAIOIIINE
[IEJIOCTHOCTh HAYYHOW KapTHUHBI MUPA U CTIEIU(PUKY METO/IOB IMO3HAHUS, UCTIONB3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHS,



SIBJICHUE, TIPOIIeCC, CUCTEMa, HAyUHBIH (DAKT, IPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIICI0OBAaHUE, HAOIOICHUE, U3MEPECHHE,
9KCICPUMEHT U JIP);

- YHUBEpCaJIbHbIC yueOHbIe JAelicTBUS (TT03HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYISTUBHBIC), o0ecnieunBaromue GopMUpoBaHue (HyHKITMOHATLHOM
TPAaMOTHOCTH U COIIMAIBHON KOMITETCHIIMH O00YYarOIIMXCS; CIIOCOOHOCTh 00YYaIOIINUXCs UCITOIh30BaTh OCBOCHHBIE MEKIUCITUTIIIHHAPHBIC,
MHUPOBO33PEHUYCCKUE 3HAHUS ¥ YHUBEPCAIbHBIC YUeOHbIC ACHCTBHSI B IO3HABATEIHHON U COLMATBHOMN TIPAKTHKE.

MertanpeaMeTHbIC PE3YIbTaThl OTPAKAIOT OBJIAJICHNE YHUBEPCAIHHBIMH YICOHBIMU ITO3HABATEIHHBIMH, KOMMYHUKATUBHBIMU U PETYIISITUBHBIMU
JIECUCTBUSIMU.

Oenraoenue YHUsepca/ivHbimMu yue6ubt.znu no3HasamMeEIbHbIMU OCUCMBUAMU:

1. ba3oBbIMH J1OTHYECKHMH )IeﬁCTBHHMI/I

— caMOCTOSITEJIbHO (QOPMYyJIMPOBAaTh M aKTyaJIM3UPOBaTh MNPOOJIEMYy, paccMaTpuBaTh €€ BCECTOPOHHE; ONPEACIISITh LICIH
ACATCIBbHOCTH, 3adaBasl mapaMeETpbl U KPUTCPHUHU UX JOCTHUIKCHHUA, COOTHOCHUTD PE3YJIbTAaThbl ACATCIBHOCTH C ITOCTABJICHHBIMHU
HEJISIMU

— HCMOJIB30BATH IPU OCBOCHUHW 3HAHHUU MPUEMBI JIOTHYECKOTOMBIIUICHUS: BBIACIISAT, XapaKTEePHbIC IIPU3HAKU TOHSITHHU
YCTaHaBJIUBATh UX B3AUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBY FOIIIUE MOHSTHS JIJIs OOBSICHCHHUS OTACIIBHBIX (DAKTOB U SIBJICHUM;

— BBIOMPATHh OCHOBaHUS U KPUTEPHUH JIJIsI KIIACCU(PUKAIINN BEIIISCTB U XUMHUYCCKUX PECaKIU;

— YCTaHaBJIUBATDh IIPUYINHHO-CIICACTBCHHBIC CBA3U MCKIAY N3YyHAaCMbIMHU SIBJICHUSMM,

— CTPOUTDb JIOTHYCCKHEC PACCYKIACHUS (I/IHIIYKTI/IBHI)IG, ACAYKTHUBHBIC, IIO aHaJ'IOFI/II/I), BBISIBJIATE 3aKOHOMCPHOCTH H
IOPOTHUBOPCYUA B pacCMAaTpUBACMBbIX SIBJICHUAX, (bOpMy.]'II/IpOBaTI) BBIBOJABI 1 3aKJIFOYCHMS

— INPHUMEHSATD B ITPOCECCC ITO3HAHUA UCITOJIB3YCEMbIC B X UMW CUMBOJIMYCCKHUC (3HaKOBI)IC) MOJACIIN, Hp€O6p330BI)IBaTI) MOJACJIBHBIC
MpPEACTaBICHUS — XUMHYCCKHUN 3HAK (CUMBOJI) dJIEMEHTa, XUMHUYEeCcKasi popmyJia, ypaBHCHUE XUMHUYECKOW PEaAKIINHU — MPU
peIlICHUN Y4YEeOHBIX IMO3HABATCIBbHBIX W NPAKTHYECKHX 3aJlad, NPUMCEHSATHh Ha3BaHHBIC MOJICIIbHBIC MNPEACTABICHUS JIsS
BBISBJIICHUA XapPaKTCPHBIX IMTPHU3HAKOB M3YyYaCMbIX BCIIICCTB U XUMHUNYCCKUX peaKHI/H\/'I;

2. ba3oBbIMH HcClIe10BATEILCKHMH JI€HCTBHAMH

— BJIAaA€Tb OCHOBaAMH MCTOJ0B HAYYHOI'O ITO3HAHHUA BCIICCTB U XUMHUUYCCKHUX peaKHHﬁ;

— (popMyaMpoBaTh 11€JIU U 33J1a4U UCCIIEIOBAHUSI, UCIIOJIb30BaThIOCTABICHHBIE U CAMOCTOSITEJILHO C(POPMYITUPOBAHHBIE BOIPOCHI
B Ka4€CTBC HMHCTPYMCHTA ITO3HAHHWA M OCHOBBI JJIA q)OpMI/IpOBaHI/ISI THUITIOTE3bI ITO IMTPOBCPKE MPABHUIIBHOCTH BBICKA3bIBACMBIX
CYKJICHUI;

— BJIAJ1€Th HaBbIKaMH CaAMOCTOATCIIbHOI'O INTAHUPOBAHUA U ITPOBCACHUA YUHCHHNYCCKHUX SKCIICPUMECHTOB, COBCPIICHCTBOBATh YMCHUS



HaOJIIOJaTh 3a XOJOM IIPOIECCa, CAMOCTOSITEIIBHO IIPOTHO3UPOBATh €r0 pe3yibTaT, (GOpMyJIMpPOBATH OOOOIIEHUSI M BBIBOJBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIICAOBAaHUS, COCTABIISITh OOOCHOBAHHBIM OTYET O MpoJelaHHOM paboTe;

— NPUOOPeTaTh ONBIT YYCHHUYECKON HCCIIENOBATEIBCKON M MPOCKTHOW ACSITEILHOCTH, MPOSBIATH CHOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IIOMCKY METOZOB PELICHUs NPAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO Pa3JINYHbIX METOLOB ITO3HAHMS;

3. Ilpuémamu padotbl ¢ uHpopManueii

— OPMEHTHPOBATHLCH B PA3IUYHBIX HWCTOYHUKAX WHoOpManuu (HAyYHO-TIOMYJISIpHAs JIUTEpaTypa XHUMHUYECKOTO COJACpIKaHHs,
CIIpaBOYHBIC TTOCOOUSsI, pecypchl MHTEepHEeTa), aHAITU3UPOBATh UH(POPMAIIUIO PA3JIMYHBIX BUAOB U (HOPM MNPEICTABICHUS, KPHU-
TUYECKH OICHUBATH €€ NOCTOBEPHOCTh U HEIPOTHBOPCUYUBOCTD;

— (popmyaupoBaTh 3alpPOChl U MPUMCHSITH pPa3JIHYHBIE METOJIbI IIPU IIOUCKE M OTOOpe HWHOpMAIIMKU, HEOOXOJIUMOUN IS
BBIITOJTHCHUS YICOHBIX 3aJ1a4d OTPEACIEHHOTO THIIA;

— MpUOOpPeTATh ONBIT UCITOJIB30BaHUS MHOOPMATMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTHH U PA3JIMIHBIX ITIOUCKOBBIX CHCTEM;

— CaMOCTOSITEeJIBHO BBIOMpATh ONTUMAIBbHYIO (QOpMY TIpeAcTaBiicHUsT HHpopMaluu (CXeMbl, Tpa@uKu, quarpaMmMbl, TaOJIUIIBI,
PUCYHKH U T 11 );

— HCMOJIB30BATHh HAYYHBIN SA3bIK B KAUSCTBE CPEJICTBA MTPH PadOTEC XUMHUICCKON HH(pOPMAIHUCH: MPUMCEHSATH MEXKITPEIMETHBIC
(puzuyueckre u MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (OpPMYJIbl, a0OpeBUaTypbl, HOMEHKIATYPY;

— HMCTIOJIb30BaTh 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATJISIAHOCTH.

OBJiajeHN e YHUBEPCAJIBbHBIMY KOMMYHUKATUBHBIMHY AeHCTBUSIMMU:

— 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCY>XJIaeMOM TEeMBbI B XOJI€ JTUaJIoTa W/HIIN JUCKYCCHUH, BHICKA3bIBaTh UACH, (POPMYIHPOBATH
CBOU MPEJIOKEHUSI OTHOCUTEIIBHO BBITIOJHEHUS MIPEIJIOKEHHOU 3a/1a4uu;

BBICTYNATh C IPE3CHTAIIUEH PEe3yJIbTATOB MO3HABATEIbHON NS TEIIbHOCTH, MOJYYEHHBIX CAMOCTOSITEIIBHO WJIM COBMECTHO CO
CBEPCTHUKAMM TIPU BBITIOJIHEHUH XUMHUYECKOTO YKCIIEPUMEHTA, IPAKTUUYECKON padOThI IO UCCIESAOBAHUIO CBOMCTB U3y4YaeMbIX
BEIIECTB, peaJiI3alluy y4eOHOTO MPOEKTa, U (OPMYyITUPOBATH BEIBOJHI IO pe3yabTaTaM MPOBEJIEHHBIX UCCICIOBAHUN Ty TEM
corjia-COBaHUS MO3UIHN B X0Jie 00CYyKJIeHUsT 1 oOMeHa.

OBJ1aieHMEe YHUBEPCAJBHBIMHU PEryJISTUBHBIMMY ACHCTBU MM
— CaMOCTOATEJILHO ITUIAaHUPOBATh U OCYLIECTBIISTH CBOIO IO3HABATEINbHYIO NESATEIBHOCTD, ONPENEsisa €€ e U 3aJ4a4l, KOHTPO-
JIMPOBATh U MO ME€Pe HEOOXOJAUMOCTH KOPPEKTUPOBATH IIPE/JIaraéMblii aJIrOPUTM  JIEUCTBUM TNpPU  BBINIOJHEHUHU YYEOHBIXU
HCCJIEIOBATEILCKUX 3aJa4, BbIOMpaTh HanoOosee 3(HEeKTUBHBINA CIIOCO0 UX PEUICHUs C YYETOM MOJyYEHUs HOBBIX 3HAHHUIO
BEILIECTBAX U XUMHUYECKHUX PEAKLUIX;
— OCYHIeCTBJIAITH CAMOKOHTPOJIb A€SITEJIbHOCTH HAa OCHOBE CAMOAHAJIN3a U CaMOOILIEHKH



INTPEAMETHBIE PE3YJIbTATbBI

I[IpenmeTHbie pe3yibTaThl 0OcBoeHUss nporpamMmbl COO 10 XMMHUM Ha yriIyOJIEHHOM YPOBHE BKIIIOUAIOT: chneuuduuecKue s
ydaeOHoroI1penMeTa « XUMUsD» Hay4dHbIe 3HaHUSI, YMEHHS U CITIOCOOBI IEHCTBUM 110 OCBOCHHUIO, MHTEPHPETALIMHU U TPEOOPa30BAHHUIO
3HAaHWUH, BUABI ACSITSIILHOCTH 110 MOJYYSHHUIO HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUHN B PA3JIMUHBIX YYCOHBIX CUTyallUsIX, a TAKXKe
B pE€aJbHBIX JKU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XMMHEN B mporpamme npeaMeTHble pe3yabTaThl OPEACTABICHBI IO TOAaM
U3y4YEHUs

11 KJIACC

I[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O011asi 1 HeopraHn4deckass XUMUS OTPaXKaroT:
chopmuposeannocms npeocmasieHuil. O MaTEpUAIILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U ITIO3HABA€MOCTH SIBJICHUN NIPH-
pOABI; O MECTE U 3HAYCHUH XUMHHU B CUCTEME €CTECTBEHHBIX HayK U €€ poJii B OOCCIICYEHUN YCTOMYUBOT'O Pa3BUTHSI, B pe-
HICHUU OPOOJIEM 3KOJIOTHYECKON, YHEPIeTUYECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTUN MEAUIIMHBI, CO3JaHUHN HOBBIX MaTe-
pHaioB, HOBBIX UCTOYHHUKOB YHEPTHUH, B OOCCIICYCHUH PAIlHO HATLHOTO MPHUPOAOIIOIB30BaHUS, B (POPMHUPOBAHUU MHUPOBO3-
3peHUsI U OOIIEeN KYyJIbTYpPhl YEIIOBEKA, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOLICHUS K CBOEMY 3JO0POBBIO U MPUPOIHOMI
cpene;
chopmuposeannocms 61a0eHus CAICTEMON XUMUYECKUX 3HAHUN, KOTOpasi BKJIIFOYAET: OCHOBOIIOJIATraroIue MOHSITHS —
XUMHYE-CKHM 3JIEMEHT, aTOM, SIAPO aTOMAa, H30TOIIbI, JICKTPOHHAsT 000JI09Ka aToma, S-, pP-, d-aToMHBIE OpOUTATIH, OCHOBHOE B
BO30YX-JIEHHOE COCTOSTHUSI aTOMa, THOPUIN3AIINsI aTOMHBIX opOuUTalieil, MOH, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPULIATEIIBHOCTh, CTE-NI€Hb OKUCIICHUS, XUMHUYEeCcKas CBs3b (KOBaJIEeHTHAas, MOHHAsI, MeTaJLIn4ecKasi,
BOJJOPOJHAs ), KPUCTAJUITHYECKasl pEIIETKA, XUMHUYECKasl PpeaKIltsl, PacCTBOP, IJIEKTPOJIIUTHI, HEIJIEKTPOJIUTHI,
JIEKTPOJINTHYECKASI AUCCOLHALIUS, CTENEHB JJUCCOLIUALIMU, BOJAOPOIHBIN TOKA3aTEJb, OKUCINUTEIIb, BOCCTAHOBUTEIb,
TEru10BOM (P (PEeKT XUMHUIECKON peaKkIuu, CKOPOCTh XUMHUUYECCKON PEaKIIUU, XUMHUYIECKOE PaBHOBECHE; TECOPHUH U 3aKOHBI
(TeopUsIAIESKTPOIUTUUECKON AuCcCOoIUaluu, rnepuoanvdeckuii 3akoH /| I MenaeneeBa, 3aKOH COXpaHEHUSI MaCCHhI
BEIIECTB, 3aKOH COXPaHEHHUS U MPEBPALICHUS SHEPTUU NPU XUMHUYECKUX PEAKIIUIX, 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB,
3aKOH JEUCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUU SI3bIK XUMHH, MUPOBO33pEHUYECKHE 3HAHUS, JIS)KAIIIUE B
OCHOBE MOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHU; COBPEMEHHBIE IPEACTAaBIECHUS O CTPOCHUHN
BEIIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HaJAMOJICKYJISIPHOM YPOBHSIX; IPEACTABICHHUS O MEXaHU3MaX XUMHUUYECKUX
peakiunii, TCpMOAMHAMHNYECKNX U KHHETUYECKNX 3aKOHOMEPHOCTSIX UX MPOTEKAHUA,0 XUMHUYECKOM PaBHOBECHU, paCTBOpPaAX
U JUCTIEPCHBIX cUcTeMaX; (haKTOJIOTUUYECKUE CBEISHUS O CBOMCTBAaX, COCTaBE, MMOJYUYSHHUH U O€30MacCHOM HMCIIOJIb30BaHUH
BAXKHEWIINX HEOPraHUYECKHX BEIIECTB.



11 KJIACC

I[MpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O0Imas 1 HeopraHu4decKass XUMUS OTPaXKaroT:

1) cpopmupoeannocms npedcmaesieHuii. 0 MaTepUAITBHOM €JIMHCTBE MHUPa, 3aKOHOMEPHOCTSIX U II03HABAEMOCTH SIBJICHUH
OpU-POABI; O MECTE U 3HAUEHUU XUMHUU B CUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00eCleUYeHUH YCTOMYUBOTO Pa3BUTHUS, B
peleHnn IpoOIIEM YKOJIOTUISCKON, SHEPIreTUIESCKON U MUIIIEBO 0€30MacCHOCTH, B Pa3BUTUH MEIUITUHBI, CO3JaHUN HOBBIX

MaTe- puaJioB, HOBBIX HCTOYHUKOB DHEPIrUU, B 0OECIICYEHUHN PAllHOHAIBLHOI'O MPUPOAOIIOIb30BaHUsl, B GOpMUPOBAHUU
MHPOBO3-3pPEHHUS U O0IIIEN KyJIbTYpPhI YEJIIOBEKA, a TAKXXE DKOJIOT'MYECKH OOOCHOBAaHHOT'O OTHOIIEHHUSI K CBOEMY 3JOPOBBIO U
OPUPOJHOM Cpene;

2) chopmuposannocms 61adeHuss CUCTEMONW XUMHUYCSCKUX 3HAHUM, KOTOpasi BKJIFOYACT: OCHOBOIIOJIATAIOIIUEC MOHSITHS —
XUMHYCCKHH SJIEMEHT, aTOM, SIAPO aroMa, U30TOIIbI, DJICKTPOHHAsI 000JI0YKa aTomMa, S-, P-, d-aToMHbIC OpOUTAIN, OCHOBHOE U
BO30YXJIEHHOE COCTOSIHUS aToMma, rudpuamn3anus aTOMHBIX opbuTranei, HWOH, MOJIEKYJIa, BaJIEHTHOCTb,
AJIEKTPOOTPULATEIIBHOCTh, CTEIICHb OKHCIJIEHHUSI, XUMHUUECKasl CBsI3b (KOBaJIEHTHAasi, MOHHAs, METaJUIn4YecKasi, BOJOPOJIHAas),
KpUCTaJUIMYECKasl PpelIeTKa, XUMHYECKasl peaklusi, pacTBOpP, »dIEKTPOJMUTHI, HEIJIEKTPOJIUTHI, >SIEKTPOJIUTHYECKAS
JAUCCOIHAIINsI, CTCICHb JUCCOIHAIlNH, BOJOPOJHBIN IIOKa3aTelb, OKHCJIHUTEIIb, BOCCTAHOBHUTEIb, TEIUIOBOU 3(PdeKT
XUMHUYECKOW PpEaKIuM, CKOPOCTh XWUMHWYECKOM pEaKIuh, XHUMHUYECKOE PpaBHOBECHUE; TEOPHUHU U 3aKOHBI (Teopus
JIEKTPOJIUTUYECKOM IHUCCOLMAMU, Tepuoandeckuii 3akoH | M1 MenneneeBa, 3aKOH COXpaHEHHSI MAaCChl BEIIECTB, 3aKOH
COXpaHEHUsI M IIPEBpPALICHHUS DSHEPrud IMPHU XHUMHUYECKHUX PpeaK HUsIX, 3aKOH IOCTOSHCTBa COCTaBa BENIECTB, 3aKOH
JAEUCTBYIOIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3BIK XMMHUH, MHUPOBO33PEHUYECKHE 3HAHUSI, JIEXKAIINE B OCHOBE
NOHUMAaHHUS NPUYHUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; COBPEMEHHBIC MTPEJICTABJIEHUsI O CTPOEHUH BEIIeCTBa Ha
ATOMHOM, MOHHO-MOJIEKYJSIDPHOM W HaAMOJICKYJIIPHOM YPOBHSIX; HNPEACTABICHHUS O MEXaHHU3MaX XHMHUYECKHX PEaKIIUM,
TEPMOAMHA MUYECKHUX M KHHETHYECKHX 3aKOHOMEPHOCTSIX HX TMPOTEKAHUsI, 0 XUMHYECKOM PaBHOBECHH, pacTBOpax H
JOUCTIEPCHBIX CcHcCTeMaX; (PAaKTOJIOTHYECKHE CBEJICHUS O CBOMCTBaX, COCTaBe, MOJYYECHHHM U O€30MacCHOM HWCIIOJIb30BAHUU
BOXXHEHUIIINX HEOPTaHUYECKUX BEHIECTB B OBITY M MNPAKTHUYECKOM JIESITEIBHOCTH YeEJIOBEKa, OONIMX HayYHBIX MPUHIIANAX
XUMHWYECKOTO ITPOU3BOJACTBA;

3) chopmuposarnrnocmo ymenuii: 6b1a6/1aMmb XapakTepHbIe IPU3HAKH MOHSITUN, YCMAHABAUEANMb UX B3aAUMOCBS3b,
UCNOJIL30- 6aMb COOTBETCTBYIOIIUE NOHSITUS IPU ONIMCAHUU HEOPTaHUYECKUX BEIIECTB M UX IPEBpAIlEHUH;

4) chopmuposannocms ymenus ucnoib306ames XVMHUYCSCKYHO CUMBOJIMKY JUISI COCTaBJICHHUsI (POPMYJI BEIIECTB U YpPaBHEHHI
XUMHUYECKHUX peakiuii; cuicremarudeckyro HomeHkIaTypy (IUPAC)u TpuBuanbHbIie Ha3BaHUS OT/CIBHBIX BEIIECTB;

5) cpopmuposannocms ymenus onpeoessims BaJICHTHOCTh U CTEIICHb OKHUCIJICHHUSI XUMHUYSCKHUX DJICMEHTOB B COCJIMHCHUSX
BUJIXUMHUYECKOM CBsI3U (KOBAJICHTHAsI, HOHHAs, METAJUTHYECKasi, BOAOPOIHAS ); TUTT KPUCTAJUTUYICCKOUN PEINETKU KOHKPETHOTO
BEILIECTBA;

6) cpopmuposarnnocmes ymenus 00bacHaAmMb 3aBUICUMOCTD CBOWCTB BEIIICCTB OT BUa XUMHUYSCKOUM CBSI3U U THIA



KPHUCTAJUTMYECKON pemEéTKH, OOMEHHBIN U JOHOPHO-AKIENITOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOW CBSI3H;

7) cpopmuposannocme ymenuii: Knaccugpuuyuposams: HEOPraHNISCKHE BEIIISCTBA 10 UX COCTaBY; XUMHYECKHE PEAKIINH 11O
Pa3IMYHBIM NpU3HAKaM (YHUCIY U COCTABY PEarupyroniuX BEMIECTB, TEIUIOBOMY 3 (PEeKTy peaKiinm, U3MEHEHHUIO CTCIICHEH
OKMCJICHHUS 3JIEMEHTOB, OOPAaTUMOCTH, YYACTHIO KaTAJIU3aTOPAU T II ); CAMOCTOSITEIIBHO 6b10upams OCHOBAHUS U KPUTEPUU
JJIs1 KJIacCU(PUKALIMM U3YYa€MbIX BEILIECTB U XMMHUYECKUX PEaKIInii;

8) cpopmuposarnnocmev ymenus packpvlieams cmuic nepuonudeckoro 3akona /[ I MenzaeneeBa U J1€MOHCTPUPOBATh €ro CHU-
CTEMaTU3UPYIOILYIO0, OOBSICHUTEIBHYIO U IIPOrHOCTUYECKYIO PYHKIINU;

9) cpopmuposannocme ymenuii: xapakmepu3oéams 3ISKTPOHHOE CTPOCHUE aTOMOB U HOHOB XMMHUYECKHUX 3JIEMEHTOB
nepBoro— verBéproro nepuoaos Ilepuonnueckoii cucremsl [l M1 MenaeneeBa, MCOJIb3YsI IIOHATHSA «IHEPreTUYECKHUE YPOBHMN,
«IHEPreTHYeCKUEe MOJLyPOBHU», «S-, P-, d-aToMHBIC opOuTan», « OCHOBHOE U BO30OYKIAEHHOC YIHEPIreTUUYCCKHUE COCTOSIHUS
aToMa»; 00bACHAMb 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U UX COCIMHEHUI 110 IEpHOaM U rpynnam
ITepnoanueckoit cucremsl | M1 MeHnnesneeBa, BaJJ€eHTHbIE BO3MO>KHOCTH aTOMOB DJIEMEHTOB HAa OCHOBE CTPOECHUS UX
AJIEKTPOHHBIX 000JIOYEK;

10) cgpopmuposarnnocme ymenuii: xapaxmepuzoeams (OIHMCHIBATH) OOIINE XUMUYCCKHUE CBOWCTBA BEIIECTB PA3JIUIHBIX
KJIACCOB; nOOmMEepI#coams CyIlIeCTBOBAHNE T€HETUUECKOM CBSI3U MEXAYy HEOPraHWMYECKMMH BElIeCTBAMHU C TIIOMOIIBIO YPaBHEHUM
COOTBETCTBYIOIINX XUMUYECKHUX PEaKIIU;

11) chopmuposanrnocmo ymenus packpvleams CyuyHOCHIb . OKUCIUTEIILHO-BOCCTAHOBUTEIbHBIX PEAKIIUIA ITOCPEIACTBOM
COCTaBJIEHUS DJISKTPOHHOTO OajaHca YTUX pPeakllvii; peakiiii HOHHOTO OOMEeHa MyTEéM COCTaBJIEHUS UX MOJHBIX U COKPAIIEHHBIX
WOHHBIX YPaBHCHUI; peaKIIui TUAPOIIN3a; PEaKIINi KOMIUIEKCOOOpa3oBaHus (Ha TIpUMepe THAPOKCOKOMIUICKCOB IIUHKA U
AJIFOMUHUSA);

12) chopmuposanrnocmo ymenus 00bacHams 3aKOHOMEPHOCTUTIPOTCKAHUSI XUMHUYECKUX PEAKIUI C yI4ETOM UX
SHEPreTUYECKUX XapaKTePUCTHUK, XapaKTep U3MEHEHHUSI CKOPOCTU XMMHUYECKONW peaKIuu B 3aBUCUMOCTH OT pPa3JIUUYHBIX
(pakTOpOB,a TaKKe XapaKTep CMEIICHUs] XUMHUYECKOTO PAaBHOBECHSI MOABJIUSIHHUEM BHEUIHUX BO3AeucTBUM (mpuHLUIN Jle
larense);

13) chopmuposanrnocmo ymenus xapakmepuzoeams XUMUYIECKUES PEAKIIUH, JIS)KAIIIHNEC B OCHOBE MPOMBIIIJICHHOTO MOJTYYCHUS
CEepHOM KHCJIOTHI, aMMHaKa, OOINE HAYIHBIC IIPUHITUITBI XUMHUYSCKHUX ITPOU3BOJCTB; IeJIeCO00OPa3HOCTh IIPUMCHEHHUS
HECOPraHWYECKHUX BEIISCTB B IPOMBINIJICHHOCTH U B OBITY C TOYKH 3PSHUSI COOTHOIIICHUS PUCK-TIONH3a;

14) chopmuposarnnocms 61ad0enuss CACTEMOI 3HAHHUN O METOaX HAYYHOI'O MTO3HAHUS SIBJICHUN IIPUPOJIBI — HAOIIOICHUE,
U3MEpeHUEe, MOJICJIMPOBAHME, YIKCIIEPUMEHT (pealbHBIN U MBICIICHHBIN ), UCMIOJIL3yEeMbIX B €CTECTBEHHBIX HAYKaX; YMEHHUS
npumeHsams 3T 3HAHUS MPHU IKCIIEPUMEHTAIIBHOM HUCCIICTOBAHUM BEIIECTB U JJIs1 OOBSICHEHUSI XUMUYECKUX SIBJICHUH, UMEIOTIINX
MECTO B MOPUPOJIE, IPAKTHUECKON JESITEIIbHOCTA 4YeIOBEKau B MOBCEIHEBHON KU3HU;

15) chopmuposanrnocmo ymenus 6vis6451Mp B3aUMOCBSI3b XUMHUYECKUX 3HAHUN C TIOHSTHUSIMH U TIPEACTABICHUSIMH IPYTHUX



€CTE€ CTBEHHO-HAYYHBIX IPEAMETOB JJIs1 00j1€e OCO3HAHHOTO TIOHUMAaHUs MaTEpHUAIBHOTO €IMHCTBA MHUPA;

16) cpopmuposarnnocms ymenus npoooums pacuémul. ¢ UCNOJIHL30BaHUEM TTOHSITHH «MaccoBasl JIOJIsl BEIIECTBA B paCTBOPE»
U «MOJISIpHAsi KOHIIEHTPAIIMs»; MAacChl BEIIECTBA WJIM 00ObEMA rasa 1o U3BECTHOMY KOJIWYECTBY BEIIECTBA, MacCe WM OOBbEMY
OJTHOT'O U3 YUaCTBYIOIIUX B PEAKIIMH BEIIECTB; TEIUIOBOTrO 3(p¢eKTa peakinu, 3Ha4YCHHUs BOJIOPOJHOTO MOKAa3aTeNsI pAaCTBOPOB
KUCJIOT U IIeJI04Yel C U3BECTHOM CTENEHBI0 AUCCOLUAIMM; Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MMPOYKTA PEAKLIUH, €CIIM OJTHO U3 UCXOJIHBIX
BEILIECTB JIaHO B BUJIE PACTBOpPA C ONpeeIEHHON MacCOBOM J10J1ei pacTBOPEHHOIO BEIIECTBA UM JaHO B U30BITKE (MMEET MPUMECH); 10JIU BBIXOJa
IPOAYKTa peakuu; 0ObEMHBIX OTHOLICHUH T'a30B;

17)  chopmMuUpPOBAHHOCTH YMEHHIi: CAMOCTOSATEIHHO IJIAHUPOBATh M IPOBOAUTH XUMUYECKUI SKCIIEPUMEHT (TIPOBE/ICHHE PEaKIfii HOHHOTO
0o0MeHa; MOJATBEPXKIEHUE KaueCTBEHHOI'0 CO- CTaBa HEOPTaHMUECKUX BELIECTB; ONPEIEIEHUE CPeJibl PACTBOPOB BELIECTB € IIOMOIIBI0 HHIUKATOPOB;
U3y4eHHE BIMSIHUS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON pEaKIiy; peIIeHUe SKCIIEPUMEHTAIBHBIX 33134 M0 TeMaM «MeTaibi» u
«Hemetamib») ¢ cobutoieHreM mpaBui 6€30macHoro oOpalieHus ¢ BeecTBaMu 1 JJab0paTOPHBIM 000pyL0BaHUEM, (OPMYIMPOBATH 1IETb
UCCIICIOBaHMSL, IPEACTABIIATh B PA3INYHON (OpME pPe3ynbTaThl HSKCIEPUMEHTa, aHAIM3UPOBAThH U OIIEHUBATH UX IOCTOBEPHOCTH;

18)  chopmupoBaHHOCTH YMEHMIi: COOIIOIATH MTPABIIIA MOJIb30BAHHS XUMUYECKOH MOCY/I0M 1 J1a00paTOpHbIM 000pYA0BaHUEM, OOpAILICHUS C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIHUSAMU TI0 BBIITOJHEHHIO JTa00PATOPHBIX XMMUYECKHX OIBITOB; SKOJIOTUYECKH LEIeCO00Pa3HOTO MOBEICHHS
B OBITY U TPYZOBOM AEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3/10pPOBbsI, OKPY>KaIOLIeH MPUPOJHOM Cpesibl U JOCTHKEHUS €€ YCTOHUNBOro
Pa3BUTHUSL; OCO3HABATh ONIACHOCTh TOKCHUYECKOI'0 AEMCTBUS HA KUBbIE OPraHU3Mbl OIPEICIEHHBIX HEOPTAHUYECKUX BELLIECTB, IOHUMAsi CMBICI
nokazarens [TK;

19)  chopmMuUPOBAHHOCTH YMEHHIi: OCYIICCTBIISATH LIEICHANPABICHHBIN MOMCK XUMHUUYECKON HH(POPMAIIUH B Pa3IMYHBIX HCTOYHUKAX (HAy4dHAS U
yueOHo-HayuyHas nuteparypa, CMU, UHTepHeT u 1ip ), KpUTHUECKH aHAIM3UPOBATh XUMUYECKYIO MH(opMaIuio, nepepadaThiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUHU C ITOCTABJIEHHOW yueOHOM! 3a/1auei.

COIAEPKAHUE YYEBHOTI O IIPE/IMETA «XUMMSA»

11 KUIIACC. OBIIIAA 1 HEOPTAHUYECKASA XUMUA

Teopemuueckue ocHo6bl Xumuu

AtoMm. CocTaB aTOMHBIX siAep. XUMHYECKUM asieMeHT. 30Tonbl. KopnycKyIsipHO-80JIHOB0U OYAAU3ZM, OBOUCMEECHHASL
npupooa saekmpona. CTPOSHUE DIICKTPOHHBIX 000JIOUEK aTOMOB, KEAHMOBbLE YUCIA. DHEPreTHUYSCKUE YPOBHU U
noaypoBHHU. AToMHBIC opOuTanu. Kiraccudukaiimsas XUMUYECKHUX dJIeMeHTOB (S-, p-, d-,f-aimemenTs). Pacnipenenenue
AJEKTPOHOB I10 ATOMHBIM OPOUTAIISAM; NPUHUUN MUHUMYMA dHepauu, npunyun [layau, npasunroXynoa.. DICKTPOHHBIE
KOH(pUTypaIuu aToMOB DJIEMEHTOB MEPBOrO—UETBEPTOrO MEPHUOJIOB B OCHOBHOM U BO30YXKJIEHHOM COCTOSTHUH,
3JIEKTPOHHBIE KOH(PUTYPAITUH MOHOB. [loHsimue 06 sHepeuu UOHU3AYUU, DHEPSUU CPOOCNEA K IJICKMPOH).
DIEeKTPOOTPULIATEIIBHOCTb.



ITepunoanueckuii 3akoH u Ilepnonuueckas cucrema xumuueckux asemeHToB J[. WM. MengeneeBa. Cssasp Ileprnoanyeckoro
3akoHa u Ilepuognueckonl CUCTEMbl XHUMHUYECKHUX 3JIEMEHTOB C COBPEMEHHON TEOpUEH CTPOCHHSA aTOMOB 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH NPOCTHIX M CIOKHBIX BELISCTB I10 TPyINaM U IIepruoaam
3HaueHue nepuoauueckoro 3akoHa /[ I Menneneea

XuMuueckasi CBsI3b BuHabl XHMHWYECKONM CBs3M: KOBaJICHTHAasl, MOHHAas, MeTajuimdeckas MexaHu3Mbl OOpa3oBaHUs
KOBAJICHTHOM CBsI3U: OOMEHHBIM M [JOHOPHO-aKNENTOPHBIA ODHeprus M AnuHa CBsI3U. l[loJIsIpHOCTH, HAIpPaBJICHHOCTH U
HAaCBIIIAEMOCTb KOBaJICHTHON CBs13U. KpaTHble cBsA31u. BomoponHas cBsA3b. MEXKMOJIEKYISIPHBIE B3AUMOJIEUCTBUA.

BaJjieHTHOCTh M BaJICHTHBIE BO3MOXXHOCTH aTOMOB. [ ubpuouzayus amommuwvix opoumanei. CBsi3b 3JIEKTPOHHOU CTPYKTYPBI
MOJIE- KYJI C UX TEOMETPUUECKUM CTPOEHHEM (Ha IPpUMEPE COCTUHEHUN PJIEMEHTOB BTOPOI'O NEPUOIA).

IIpencraBieHne O KOMIUICKCHBIX coeauHeHHusXx. CocTaB KOMIUIEKCHOTO HOHA: KOMILUIEKCOOOpa3oBaTeNlb, JHUTAHIbI
Koopounayuonnoe uucno. Homeuxnamypa KOMNIEKCHbIX COEOUHEHUU. 3HAUYEeHUEe KOMNIEKCHbIX coeounenuu. llonamue o
KOOPOUHAYUOHHOU XUMUU.

BemiectBa MOJIEKYJISIDHOTO M HEMOJIEKYJSIPHOTO CTpO€HUsI THIIBI KPHUCTAJUIMYECKHUX PEIIETOK (CTPYKTYp) M CBOMWCTBa
BEILIECTB
ITonsitue o gucnepcHbIXx cuctemax MctuHHBIE pacTBOPHI [lpeocmasnenue o KoanouoHuvlx pacmeopax CrnocoObl BbIpaKEHUSI
KOHIICHTPAallUU pacTBOPOB: MaccoBas J0JIsl BEIIECTBAa B paCTBOPE, MOJIIpHasl KOHLUEHTpanus HacellieHHble 1 HEHACHIILICHHbIE
pacTBOpbI, pacTBOpUMOCTh KpucTtamioruaparsl
Knaccudukanusi U HOMEHKJIATypa HEOPTaHHWYECKHX BEHISCTB. [pHUBHAJIbHBIE HA3BAaHUS OTJCIbHBIX MpEeACTaBUTEIICH
HEOpraHuYe- CKUX BEIIIECTB.
Knaccudukarms XuMH4eCcKUX peakiiui B HEOPTaHUUECKON U OpTaHUYECKON XUMHUH. 3aKOH COXPaHEHHUS MaCcChl BEIIECTB; 3aKOH
COXpaHCHUsI W TIPEBpallCHUs] DHEPTUH NOPU XHUMUUYECKUX peaknusax. TeruioBele SP@PEKThl XUMHUYECKUX pPeaKIIHH.
TepmMoxuMHuUYecKue ypaBHEHMUS.
CKOpOCTh XUMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (akTOpoB ['OMOreHHBbIE U TeTeporeHHble peakiinu Karanus u
KaTaJu3aTOPHI.
OO6paTtumbie 1 HeOOpaTUMBbIE pPeaKIIuu XUMHUYECKOe paBHOBecue Koncmanma xumuuecko2o pagnogecuss DaxkToprel, BIUSIONINE
Ha IOJIO)KEHUE XHMHYECKOTO PABHOBECHUSI: TEeMIIEepaTypa, JAABJIEHHUEH KOHIICHTPAIIUHU BEIIECTB, YYACTBYIOIIUX B pEeaKUH
ITpuauun Jle larense
DnekTporautudeckas aucconuarius CUiabHbIE U cia0bie 2J1eKTpoauThl CTerneHb auccornuanuu HMonHoe npouszgedernue 6o0vt Cpena
BOJIHBIX PaCTBOPOB: KHCJIOTHAas, HEUTpajbHas, IejlogHas. Bomopoanbeiii mokas3artenb (pH) pactBopa. I'maponus coseit
Peaxkiimu noHHOro oomMeHa.
OKUCIUTETbHO-BOCCTAHOBUTENbHBIC peakiinu CTteneHb okuciaeHuss OKHUCIUTEb U BOCCTAaHOBUTENB [Iporecchl OKUCIEHUS U BOC-
CTaHOBJICHUs. BakHENIITNE OKMUCIIUTEIIN U BOCCTAHOBUTEIH. METO I 3JIESKTPOHHOTO OaaHca. DJIEKTPOJIU3 PAaCTBOPOB U PACIIIIaBOB



BCIICCTB.

IKCIIEePUMEHTAJbHbIE METOAbLI M3VIYEHHM BellleCTB M UX NpEeBPaALIeHWN PA3JI0KCHUE IICPOKCHTIA BOAOPOJa B IPHUCYTCTBHU
KaTaiami3aropa, MOACJIN KPUCTATINYCCKHUX peH_IéTOK; IIPOBCOACHHUC peaxum‘i HOHHOI'O O6M€Ha; OIIpCaCICHUC CPp€abl paCTBOPOB C
IIOMOINBKO HMHIAWUKATOPOB, HM3YUYCHHUC BIIHAIHHA Pa3JIMYHBIX Q)aKTOpOB Ha CKOPOCTb XUMHYIECCKOM pPC€aKiM H IIOJIOXKCHHUC
XUMHNYCCKOI'O paBHOBCCHUA

Heopzanuueckan xumusn

[Tonoxxenne HemeraioB B Ilepuonnyeckoit cucreme xumuueckux sineMeHToB | I MenneneeBa U1 OCOOEHHOCTU CTPOECHUSI UX
aToMoB. PuU3HUECKUE CBOMCTBA HEMETAJJIIOB. AJUJIOTPOMNUS HEMETAJUIOB (Ha MpuUMepe KHUCIIopoaa, cephl, pocdopa u yriepona).
Bomopoxn. Ilonydenue, ¢pu3HMYeCKHe M XUMHYECKHE CBOWMCTBA: pEaKUMHW C METaUIaMU M HEMETaJUIaMH, BOCCTAHOBUTEIILHBIC
csovictBa. I'mapunel. Tonausenvie snemenmeui.

I'anorensl. Haxoxpaenwe B TIpuUpoOJZie, CHOCOOBI TOJMYYCHHUsS, (PU3NYESCKHUE M XUMHUYECKHE CBOWCTBa. [‘aOoreHOBOJIOPOIHI.
Baxneimme kuciopoacoaepsKalmue COSIUHEHUs  I'aJION€HOB. JlaGopaTopHbIE ¥ TPOMBIIUICHHBIE CIIOCOOBI MOJIYYCHHUS
rajioreHoB. I[IpuMeHeHue rasoreHoB u uX COeIMHEHUM.

Kucnopon, o30H. JIaGopaTopHble U MPOMBIIILICHHBIE CIIOCOOBI MOJIyUYeHUsT Kuciaopoaa. dusnyeckue 1 XUMHUYECKHUE CBOMCTBA U
OPUMEHEHHUE KHUCIIOpoJa U 030Ha. OKCHUIBI U IEPOKCU/IBI.

Cepa HaxoxxaeHue B mpHUpPOJE, CIIOCOOBI MOJyYeHUs, PU3NIecKue U XUMHUYECKHe cBoiicTBa CepoBomopon, cyiibduasl Okcum
cepbi(1V), okcua cepri(VI) CepHucrast u cepHasi KUCJIOTBI U uXcoiii. (OCOOEHHOCTH CBOMCTB CEpHOM KHUCIIOTHI. [Ipumenenue
Cephl U €€ COECIUMHECHUM

A3o0T HaxoxxaeHue B IpUpOAE, CIIOCOOBI TTOTYUYSHUs, PU3NIECKHUEe U XUMHUYECKUE CBOMCTBA. AMMMAK, HUTPpUIABI. OKCHUABI a30Ta.
A3zoTHCcTass U a30THasi KUCJIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB a30THOM KHCHOTHL. [IpuMeHeHue a30Ta U €ro COeIMHEHUH.
A30THBIE y1I00pEeHUS.

dochop HaxoxxaeHue B NpUpojie, cNOCOOBI MOIMydYeHUs!, (pu3ndecknue u xummudeckue cBoiicrtBa dochuabl u pochun Okcuasl
¢docdopa, pochopnas kucnora u e€ conu Memagocghopras u nupogocgopnas kuciromot, pocchopucmasn u pocgpoprnosamucmas
kucnomol. Ilpumenenue pocdopa u ero coenunenuit @ochopHrbie y100peHUs

VYriepos, HaX0XXASHUE B MIPUPOAC AJLUIOTPONHBIC MOIUpUKANTUH PUZHISCKHUE U XUMHYECKHUE CBOWMCTBA MPOCTHIX BEMISCTB,
oOpa3oBaHHBIX yriiepoaom. Okcun yriaepoaa(ll), okcun yriaepona(IV), yronpHas Kuciora u €€ coiii. AKTUBUPOBAHHBIN yTOJIb,
aocopoyusi ynnepennvl, epager, yeiepoornvie nanompyoxu. IIpuMeHeHHne MPOCThIX BEIIECTB, OOpPa30BaAaHHBIX YTJIEPOJOM, U €ro
COCIUHEHUM

Kpemuuit Haxoxxaenue B mpupoae, coocoObl MojiyuyeHus, ¢pu3ndyeckue M xumudeckue cpoiictBa Oxcun kpeMHuUsi(1V),
KpEMHHEBasi KUCJIOTa, CUIIMKaThlL. [IpuMeHenne kpeMHus U ero coenuHeHnii CTEKII0, €ro MoJlydeHue, BUAbl CTEKIA



[MTonoxxenne MmetamnoB B lleproanyueckoil cucTeMe XUMUYECKHX 3JIEMEHTOB OCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX O0O0JIOYEK
aTOMOB METaJIOB. Pacnpocmpanenue Xumuueckux 31emMeHmo8-memaiios 6 3eMHOU Kope.

OOmue ¢pusnyeckue cBoiicTBa MeTaJuioB. [IpruMeHeHne MeTaJuioB B ObITY B TexHUKe CrjiaBbl METAJIOB.

DIEeKTPOXUMUYUECKUN psi HaANpsDKeHUM MeTauioB.  OOIuMe cro coObl TMOJIydYeHHUsI METaJUIOB: THAPOMETAJUIYPIrus,
OUPOMETAUTYPT U, dJIeKTpoMeTauryprus [lousaTue o koppo3uu metajuioB. CriocoObl 3alIUTHI OT KOPPO3UH.

OO0mas xapakrepuctuka MetauioB |A-rpymmbl [lepumomndeckoil cucTeMbl XHUMHYECKHX AJIEMEHTOB Harpuit m kanui:
nojiydeHue, pu3ndeckrue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEHIECTB U UX COCAUHEHUMH.

OOmas xapaktepuctuka MetayuioB IIA-rpynmber [leproanyeckoil CHCTEMBI XUMHUYECKHX 3J€MEHTOB. MarHuii M KajablIU:
noJydeHue, (Gu3ndecKkmue 1 XuMHUYEeCKUe CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTBU UX coeAnHEHU. JKECTKOCTH BOJIBI U CITOCOOBI
€€ yCTpaHEHHUSI.

AMOMUHUN: TIOJlydyeHue, (U3NUECKHUEe U XUMHUYECKHE CBOWCTBA, IPUMEHEHHE IIPOCTOr0 BEIIECTBA U €ro COCIUHEHUH.
AmdoTepHbIe CBOMCTBA OKCH/IA U TUAPOKCHUIA ATFOMUHHUS, THAPOKCOKOMILICKCHI aJTFOMHUHUS

OOmas xapakTepucTUKa MeTaJuioB mooouyHbix noarpytil (b-rpynmn) Ilepuonnyeckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB
dusnyueckre U1 XUMHUYECKHUE CBOMCTBA XpoMa U ero coeamHeHnuit Okcuarnl u rugapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI).
XpomaTbl U AUXPOMATHI, UX OKHCIMTEIbHbIE cBolicTBa IlonydeHnen npuMeHeHne xpoma

duznueckrue M XMMHUYECKHE CBOMCTBAa MapraHia U ero coeauHeHuil Bakneimue coegunenusi mapranna(ll), mapranma(I1V),
mapraunna(VI) u mapranua(VII) Ilepmanranart kanusi, €ero OKUCIUTEIbHbIE CBOUCTBA.

dusnyeckrne U XUMHUYECKHE CBOMCTBa kele3a M ero coeamHeHuit Oxcuabl, Tuapokcunbl u conm kenesza(ll) u xemeza(1ll)
IlonydyeHnue U IpUMEHEHUE JKEJIe3a U €ro CILUIaBOB.

dusnyecKrue U XUMHUYECKHE CBOMCTBA MeIU U €€ coequHeHu. llonydyeHue u npuMeHeHne Meau U €€ COeIUHEHUM.

Huak: momydueHue, (pU3HYECKUE H XUMHUUYECKHE CBOHCTBA. AMGOTEpHBIE CBOMCTBA OKCHJAa W THAPOKCHJIA ITMHKA,
T'IAPOKCOKOMIUIEKCHI IUHKa [IpuMeHeHue 1IMHKa U €ro COeANHECHUM.

DKCIepUMEHTAJIbHbIE MeTOAbl U3VUEHNS BEIECTB U MX MPEeBPAIEHUN: N3ydeHHUE 00pa31l0oB HEMETAJUIOB; TOPEHUE CEPHI,
pocdopa, xeneza, MarHusi B KHCIOPOJIC; U3YyUYCHUE KOJUJIEKIHNN «MeTaliblu CIUIaBbDY; B3aUMOJIEUCTBUE IIIEJTOYHBIX U
ICJTOYHO3EMEJTbHBIX METAJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAaHUE BUJICOMATEPHATIOB); B3aUMOJACHCTBUE IIMHKA U >Keje3a C
pacTBOpaMu KHCJIOT M LIEJIO- Y€M; KAYECTBEHHBIE PEAKIMM HA HEOPraHUYECKHWE AHHUOHBI, KATUOH BOJOPOJAa U KAaTHOHBI
METAJIJIOB; B3aMMOAEWUCTBHE THAPOKCUIOB aJIIOMHUHHS ¢ I[HHKA C pacTBOpaMHM KHCJIOT U IHEeJ0o4Yel; penieHue
AKCIIEPUMEHTAIBHBIX 3a7a4 1o TemaM «l amorensn», «Cepa u €€ co- equHEHUsD», «A30T U pochop U UX COeTMHEHUD», «MeTanbl
TJIaBHBIX TOATPYNIDy, «MeTamTbl TOOOYHBIX MOATPYTIID).

Xumusa u rcu3no
POJ'IB XNUMHUU B O6GCHCT~IGHI/II/I yCTOfI‘IPIBOFO pa3BI/ITI/I$I geJoBcuecCcTrBa



[TonsiTue 0 Hay4YHBIX METO/JaX MO3HAHUSI U METOAOJIOTUHU HAyYHOTO UCCIICHOBAHUS

HayuHble npuHIIMIBI OpraHu3aluid XUMUYEeCKOro npou3BoacTBa [IpoMbIliuieHHbIE CIOCOOBI NOJYUYSHUS BaXKHEHUIIINX BellecTB (Ha
MIpUMepe NPOU3BOJACTBA aMMHAKa, CEPHOU KHUCIIOTHI, MeTaHosa) [IpoMbIIeHHBIE CITOCOOBI TOJIYYE€HHUs] METAJUIOB U CIUIABOB
XUMHYECKOE 3arpsi3HEHHUE OKPYKAIoIIe cpeibl U ero rnocieactBust [lpobiema nepepabomxu omxo0o8 u noO6O4HbIX NPOOYKMOS.

Pons xumMun B obecnnedeHnn sHepreTudeckoil 6e3onacHoctu Ilpunyunsl
«3eNEHOU XUMUUY.

Xumus 1 310pOBbe uenoBeka JlekapcTBeHHble cpescTBa [IpaBuia ncnoib30BaHUsI JIEKAPCTBEHHBIX NpenaparoB Poias xumMuu
B Pa3zBUTHUH MEIULIUHBI

XuUMHUS OUIIHA: OCHOBHBIE KOMITOHEHTHI, MUIIEBhIE T00aBKU PoJib XUMHUU B OOECIICEUECHHUH ITHIIEBON O0€30I1aCHOCTH
KocmeTuueckue u napdromepHbie cpeacTBa. beitoBast xumusi. [IpaBuira 6€301macHOTO UCITOJIB30BaHUS IPETIapaToB OBITOBOM
XUMHHU B MTOBCETHEBHOMN YKU3HU.

XuMHsi B CTPOUTENBCTBE: Ba)KHEHUIIME CTpPOUTEJIbHbIE MaTepualbl (LIeMEeHT, O0eToH) XHMHS B CEJIbCKOM XO3SHCTBE
OprannyecKkue 1 MUHEPaJIbHbBIC Y 100pEeHUS
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pHallbl, KPaCKH, CTEKJIO, KepaMuka Mamepuanwvl 05 s1ekmponuxku Hanomexnonozuu

PacuyéTrHbIie 3a1aYM

PacuéThl: Macchl BelliecTBa UJIu 00bEMa ra30B MO U3BECTHOMYKOJIMYECTBY BEIIECTBA, MAacCe UM 00BEMY OJTHOTO U3 YUACTBYIOIIUX
B PEaKIIMM BEIIECTB; Macchl (00bEMA, KOTUUYECTBA BEIIECTBA) MPOAYKTOB PEaKIIUU, €CJIN OJTHO U3 BEIISCTB UMEET NPUMECH; MaCCHhI
(0o6BpéMa, KoTMUeCTBa BEIIIECTBA) NPOJIYKTA PEAKIIUH, €CJIM OJIHO U3 BEIIECTB JAaHO B BHUJE pacTBOpa C OMPEeaeIEHHOW MacCOBOM
J0oJiel pacTBOPEHHOTO BEIIECTBA; MAaCCOBOM JOJHU U MOJISIPHOW KOHIICHTPAIIMH BEIIECTBAa B PACTBOPE; JIOJIH BBIXOJAa MPOIAYKTa
pCaKHI/II/I OTTeOpCTquCKH BO3MOXXHOT'O

MesxknpeaMeTHbIE CBA3U

Peanuzanus MeXnpeaMEeTHBIX CBA3€H IpM  H3Y4YEHUHM OOIIeiin HeopraHndecko XxuMum B 11 kiacce ocyliecTBIsieTcs yepes
HCIIOJIB30BaHHUEC KaK 06HII/IX CCTCCTBCHHO-HAYYHbBIX HOHS[TI/II\/'I, TakK HHOHHTHﬁ, IIPUHATBIX B OTACJIIBHBIX IMPpeAMETaxX €CCTCCTBCHHO-
HAQY4YHOT' O ITUKJIA.

Oowgue ecmecmeeHHO-HAYUHbBIE RNOHAMUA. SIBIC€HWE, HAy4HbIA (akT, Trumnores3a, TEeOopHUs, 3aKOH, aHaJlu3, CHHTE3,
KJiaccuduKanus, I€pUoOIUIHOCTb, HAOJIIOAE€HUE, U3MEPEHHE, SKCIIEPUMEHT, MOJEIIb, MOJICIIUPOBAaHUE

Du3uka: MaTepusi, MUKPOMHP, MAKPOMHUP, ATOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOIBI, PaAHNOAKTUBHOCTb, MOJIEKYJIA,
SHEPreTHUYECKUI YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperaTHOE COCTOSTHHUE BEIIECTBA, UJiealbHbIMI ra3, (u3ndeckue BeJIUIYUHbI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, JHEPTUsI, Macca



Buonozus:. xierka, opraHu3M, dKOocUcTeMa, Ouocdepa, MeTadOIN3M, MAKpPO- U MHUKPOIJIEMEHTBI, OCJIKH, >KUPBI, YTJICBOIHI,
HyKJIe- HHOBBIE€ KHCJIOTHI, (D€PMEHTHI, TOPMOHBI, KDYTOBOPOT BEIIECTBH NOTOK PHEPIrUH B PKOCHUCTEMAX

TI'eozpagpus: munepanbl, TOPHBIE HOPOIBI, ITOJE3HBIC HCKOMAEMBbIE, TOILUIMBO, PECYPCHI

Tex’-lOJlOle}l: XUMHUUYCCKasl HpOMBIH.UIeHHOCTB, MCTaHHprI/IH, CTpOI/ITCHBHLIe MaTCpI/IaJILI, CCHLCKOXOBHﬁCTBeHHOG
MIPOMU3BOJICTBO, MHIIEBasi MNPOMBINUICHHOCTb, (apMalleBTHYEeCKass MPOMBIILUIEHHOCTb, HPOU3BOJCTBO KOCMETHYECKHX
IpernaparoB, MPOU3BOACTBO KOHCTPYKIIHOHHBIX MAaTCPHUAIOB, SJIEKTPOHHAS IIPOMBIIIICHHOCTh, HAHOTEXHOJIOT U H.



TemaTuueckoe IIAHUPOBaHUE yqeﬁﬂoro npeamMera

Xumus 11 kaace

No Conep:kanue y4eOHOI0 nmpeaMera KoJu-Bo
n/n 4acoB
11b kaacc
Pasaen 1. TeopeTnyeckue OCHOBbI XMMHH (36 4)
Tema 1. CTpoeHue aToma. [lepuoaguyecknit 3akoH u [lepuognyeckas cucTeMaXuMHU4eCKHUX 3JIEMEHTOB
1 1. 1. MeHnge ieeBa. 8
2 |Tema 2.CTpoeHue BemiecTBa. MHOroo6pasue BelecTs. 10
Tema 3. XuMH4YeCKHe peaKiuu 18
Paszaes 2. Heopranndeckas xumus (56 4) 30
4 [Tema 4. HemeTa/L/ibl
5 [Tema 5. MeTaJLibl 26
6 [Pasaen 3. Xumus u xu3Hb (10 4) 10
Hroro: 11 b kaacc 102




Kpurepun 1 HOpMbI OLIEHKH 3HAHU I, 00y4AKOIIMXCS 110 XUMUM
1. OueHka yCTHOIO 0TBeTa
OtrMmeTka «5»:
- OTBET IOJIHBIM U IPaBUJIbHBIN HA OCHOBAaHUHU U3YYEHHBIX TEOPHUIA;
- MaTepuai U3J0KEH B ONPEACIIEHHON JOTUYECKON MIOCIE0BATENbHOCTH, TUTEPATYPHBIM SA3BIKOM;
- OTBET CAMOCTOSITEIIbHBIMN.
OTBeTt «4»,
- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA CHOBAHUM U3YYEHHBIX TEOPUH;

- MaTepuaj U3J0XKEH B ONPeNeIEHHOMN JIOTMYECKOM MOCIe10BaTeIbHOCTH, IPU STOM JIOIYILEHBI IBE-TPU HECYILIECTBEHHBIE OIINOKH,
UCIPABJICHHBIE IO TPEOOBAHUIO YUUTEIIS.

OTMmeTka 3»:
- OTBET TOJIHBIN, HO MPU ATOM JIOMYIIIEHA CYIIECTBEHHAs OIIMOKA UM OTBET HETIOTHBIN, HECBSI3HBIM.
OTMmeTka «2»:

- [IpU OTBCTC 06Hapy>1<eHo HCIMOHNUMAaHHNEC yHAIMUMCA OCHOBHOTI'O COACPIKAHUS yqe6H0r0 MaTepurajia uink JOIMYHICHBI CYIICCTBCHHBIC OI_HI/I6KI/I,
KOTOPLIC yqanmﬁcn HC MOXCT UCIIPABUTH IIPHU HABOJAAIIHUX BOIIPOCAX YUUTEA, OTCYTCTBUC OTBCTA.

2. OueHka yMeHUii pelIaTh pacyeTHbIE 32/1a4U

O1MmeTKa «5»:

- B IOTHYECKOM PACCYKJICHUHU U PEIICHUH HET OIMMOO0K, 3a7a4a peieHa paluoHaIbHbIM CIIOCOO0M;
OTtmeTka «4»:

- B JIOTHYECKOM PACCYKJICHUHU U PEIICHUs HET CYIIECTBEHHBIX OMIMOOK, HO 3ajjaua pellieHa HepallMOHaTbHBIM CITIOCOOOM, WK JOMYIIIEHO He
0oJ1ee IBYX HECYLIECTBEHHBIX OLITHOOK.

OTMmeTka «3»:



- B JIOTHYECKOM PaCCY>KJICHHH HET CYIIECTBEHHBIX OMIMOOK, HO JIOIYIIIEHA CYIIIECTBEHHAs OIIMOKA B MAaTEMaTUYECKUX pacyeTax.
OtMmeTka «2»:

- IMEETCS CYIIECCTBCHHBIE OTHOKHU B JIOTHYECKOM PACCYXKICHUH U B PEIICHUM;

- OTCYTCTBHUE OTBETA Ha 3aJaHuE.

3. OueHka 3KCnepuMeHTAIbHbIX YMEHHH

OreHka CTaBUTCS HA OCHOBAHUU HAOIIO/ICHUS 32 yYalllUMUCA U TUCBMEHHOI0 OTYeTa 3a padoTy.

OrmeTka «5»:

- paboTa BBITIOJIHEHA MOJTHOCTHIO U MIPaBUIILHO, CJIETaHbl IPABUIIbHBIE HAOJIIOICHUS i BBIBO/IBI;

- SKCIIEPUMEHT OCYIIECTBJICH I10 IJIaHy C YY€TOM TEXHUKHU 0€30MaCHOCTH U IIPaBui pabOTHI C BEUIECTBAMU U 00OPYI0BAHHUEM;

- IPOSIBJICHBI OPTaHNU3aLMOHHO - TPYJOBbIE YMEHUS, TIOAJIEPKUBAIOTCS YHCTOTA pab0OYEero MeCTa U MOPSI0K (Ha CTOJIE, SKOHOMHO
UCHOJIb3YIOTCS PEaKTUBBI).

OTMmeTka «4»:

- pa60Ta BBITIOJTHCHA ITPAaBUJIbHO, CACIAHbI ITPABUJIBHBIC Ha6JHOI[€HI/I$I H BBIBO/IbI, HO IIPHU 3TOM 3KCIICPUMCHT IMPOBEACH HE IMMOJHOCTBIO WJIN
AONYIICHBI HECCYIIECCTBCHHBIC OIIMOKH B pa60Te C BCIICCTBAMH U O60py,£[0BaHI/IeM.

OTMeTKa «3»:

- pa60Ta BBITIOJTHCHA IMMPABUJIBHO HEC MCHEC YEM HAITOJIOBHUHY WJIM JOIMYIICHA CYHICCTBCHHAs olInOKa B XO/I€ OKCIICPpMCHTA B O6’b${CH€HI/II/I, B
oopmieHnn paboThl, B COOIIOAEHUH MPaBUI TEXHUKH 0€30MacCHOCTH Ha paboTe ¢ BElecTBaMH U 000PYI0BaHUEM, KOTOPasl UCIPABIISIETCS 110
TpeOOBaHUIO YUUTEIS.

OTMeTKa «2»:

- TOMIIIEHHI JIBE (1 00JIee) CYIEeCTBEHHBIE OITMOKY B X0/I€: SKCIIEPUMEHTA, B 00BSICHEHNH, B 0OpPMIIEHUN PAOOTHI, B COOTIOICHUHN TTPaBUII
TEXHHUKHU 0€3011acCHOCTHU MpH paboTe ¢ BelIeCTBaMH B 000pYA0BaHUEM, KOTOPBIE yUaIIHiics HEe MOKET UCIIPABUTH JaXKe M0 TPEOOBAHUIO YUUTEIS;

- paboTa He BBINOJIHEHA, Yy YYallerocss OTCYTCTBYET IKCIIEPUMEHTAIbHbIE YMEHUS.



4. Onenka pedgepara.

Pecdepar oniennBaeTcs Mo CIeayrOmUM KPUTEPUSIM:

* cobOmoIeHue TpeOOBaHUMN K €ro 0(OPMIICHHUIO;

* He0OXOAMMOCTD U IOCTATOYHOCTb JUIS PACKPBITUS TEMBI IPUBEJICHHOI B TEKCTE pedepara HHPOpMALINY;
* YMEHHE 00YJaroIIerocsi CBOOOHO M3JIarath OCHOBHBIC UJICH, OTPaXXCHHBIC B pedepare;

* CIIOCOOHOCTH 06yqa10meroc;1 MOHATH CYThb 3a1aBACMbIX HJIICHAMHA aTTeCTaHHOHHOﬁ KOMHUCCHUHU BOIIPOCOB U C(I)OpMy.]'II/IpOBaTB TOYHBIC OTBCThI
Ha HUX.

5. OneHka NUCbMEHHBIX KOHTPOJbHBIX PadoT

Otrmerka «5»:

- OTBET MOJHBIN U MPaBUIbHBINA, BO3MOXKHA HECYIIIECTBEHHAs OIINOKA.

OtrMmeTka «4»:

- OTBET HETIOJHBIN WUJIU JOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.

OtrmeTka «3»:

- paboTa BBITIOJIHEHA HE MEHEEe YeM HAIMOJIOBUHY, AOMYIIEHA OJJHA CYIIECTBEHHAs OIMUOKA U MPU ATOM JBE-TPU HECYIIIECTBEHHBIE.
OtrMmeTka «2»:

- paboTa BBITIOJIHEHA MEHBIIIE YeM HAIOJIOBUHY UJIH COACPKHUT HECKOJIBKO CYIIECTBEHHBIX OINOOK;

- paboTa He BBITIOTHEHA.

[Ipu o11eHKe BHITIOJHEHUS MUCHbMEHHON KOHTPOIBHOW paboThl HEOOXOAMMO YUUTHIBATh TPEOOBAHUS €AMHOTO Opdorpaduaeckoro pexmuma.

5.0uenka TecToBBIX padoT



TecTsl, cocTosmME U3 MATH BOIIPOCOB MOXKHO MCIIONB30BATh ITOCIE U3yUCHUS KaKaoro Marepuana (ypoka). Tect u3 10-15 Bonpocos
UCHOJIb3YETCs U1 mepuoanyeckoro KoHTpois. Tect u3 20-30 BonpocoB HEOOXOIMMO HUCII0JIB30BATH Il UTOTOBOTO KOHTPOJIS.

[Ipu olleHMBAaHUY UCTIOJIB3YETCSI CISAYIOIIAs IIKaja;
JUISL TECTA U3 TISATH BOIIPOCOB

* HET OIIMOOK — OLIEHKA «5»;

* 0JiHa OIIMOKA — OIIEHKA «4»;

* JIB€ OLIMOKU — OILICHKA «3»;

* TPU OLIMOKH — OLICHKA <«2.

Jnst Tecta u3 30 BOmpocoB:

* 25-30 npaBUIIBHBIX OTBETOB — OIIEHKA «5»;

* 19-24 npaBUIBHBIX OTBETOB — OIICHKA «4»);

* 13-18 mpaBWIIbHBIX OTBETOB — OLIEHKA «3»;

* MeHblIe 12 MpaBUIBHBIX OTBETOB — OLIEHKA «2).



