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MNOACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamma coctaBieHa B COOTBETCTBUH C:

1. OenpepanbHbiM 3akoHOM OT 29.12.2012 roma Ne 273-@3 «0O06 oOpa3zoBaHuu B
Poccuiickoit denepanm.

2. @enepanbHBIM TOCYAapCTBEHHBIM 00Opa30BaTENbHBIM CTAHAAPTOM OCHOBHOTO OOIIETrO
oOpa3oBanusi, yTBepxkaeHHoro IIpukazom MunucrepcTBa o0pa3oBaHUS W HayKu
Poccwiickoit ®enepanuu ot 17.12.2010 T No 1897 «O06 yrBepx)acHuu ¢enepalbHOTO
rocy/1apCTBEHHOI0 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO 00IIero 00pa3oBaHUs».

3. TlpumepHO# IpOrpaMMoii OCHOBHOTO 00IIIETO 00pa30BaHUs 10 XUMUHU

4. Paboueit mporpammoii mo xumuu . ['apa H. H. [Ipeamernas nunust yuye6Hukos I'. E.
Pynsutuca, ®. I'. ®enpamana 8-9 knacchl.

5. Ilpuxazom MunoOpHaYKH Poccun oT 31.12.2015 N1577
"O BHeceHMHM H3MEHEHUH B (QeaepanbHbIii TOCYIapCTBEHHBIH 00pa30BaTEIbHbIHI
CTaHJIapT OCHOBHOTO 0011ero 00pa3oBaHus, YTBEPKIEHHBIH MprukazoM MuHHCTEpCTBA
oOpaszoBanus u Hayku Poccuiickoit @enepamuu ot 17 nexadps 2010 r.N1897"

6. denepanbHBIM NEpeYHEM YIYECOHUKOB.

OcHoBHO# o0Opa3zoBarensHOI porpammoit OO0 MBOY COIII Ne6

8. YueOHBIM IUIAHOM  MYHHIMIAIBHOTO  OIOJHKETHOTO  0011e00pa3oBaTenbHOTO
yupexJIeHus cpeHel 0011eo0pazoBaTebHOM KO0 Neb.

~

IInanupyeMble pe3y/bTAThI OCBOCHHS Y4eOHOI0 IpeiMeTa
JInuHOCTHBIC YHHBepPCaJbHbIe Y4eOHbIe AeiicTBUS
B paMkax eHHOCTHOTO ¥ SMOIIMOHAILHOTO KOMIIOHEHTOB OYIyT C(pOPMUPOBAHBI:
* rpaXkIaHCKUI MaTpuOTU3M, JIt000Bb K PojinHe, 4yBCTBO TOPJIOCTH 3a CBOIO CTpaHY;
* YBaXXCHHE K UCTOPUHU, KYyJbTYPHBIM U HCTOPUUYECKUM MMAMSITHHUKAM;
* DMOLIMOHAJIBHO MOJIOKUTENBHOE IIPUHATUE CBOEH ITHUYECKON UAEHTUYHOCTH;
* YBaXXEHHE K JIpyruM HapojaaM Poccun v Mupa v IpUHSTHE UX, MEKITHUYECKAs! TOJIEPAHTHOCTb,
TOTOBHOCTb K PaBHOIIPABHOMY COTPYJHUYECTBY;
* YBa)KEHHUE K JJMYHOCTHU U €€ JOCTOMHCTBY, J0OPOKEIATEIbHOE OTHOLIEHHUE K OKPYKAIOIINM,
HETEePIHUMOCTb K JFOOBIM BUJJaM HACHJIUS M TOTOBHOCTb ITPOTHBOCTOSATH MM;
* YBaXXEHHE K LIECHHOCTSIM CEMbH, JIFOOOBb K MPUPOJIE, IPU3HAHKUE LIEHHOCTHU 3/I0POBBS, CBOETO U
JPYTHX JIFOIEH, OITUMU3M B BOCIIPUATHH MUDA;
* IOTPeOHOCTH B CAMOBBIPAXKEHUHU U CaMOpEaIn3allii, COLMAIbHOM IPU3HAHUY;
* IO3UTHBHAs MOpPaJIbHAs CAMOOLIEHKA U MOpPaJIbHbIE YYBCTBA — YYBCTBO TOPIOCTH NIPU
CJIeIOBaHUH MOPAJIbHBIM HOpMaM, IIEPEKUBAHUE CThIIa U BUHBI IIPH UX HApYILIEHUU.
B pamkax nesTenbHOCTHOTO (ITOBEIEHYECKOr0) KOMIIOHEHTA OyIyT C(hOpMUPOBAHBI:
* TOTOBHOCTb U CIIOCOOHOCTbH K YYaCTHIO B IIKOJIBHOM CaMOYIPAaBICHUH B IpejiesiaX BO3PAaCTHBIX
KOMIETEHINH (AeKYpCTBO B IIKOJIE U KJIACCE, yYaCTUE B IETCKUX M MOJOJEKHBIX
OOIIeCTBEHHBIX OPraHU3aAIUAX, IIKOJIBHBIX M BHEIIKOIbHBIX MEPOTIPHUATHUSAX );
* TOTOBHOCTH U CITIOCOOHOCTH K BBIMOJIHEHUIO HOPM U TpeOOBaHMM LIKOJIBHOM JKU3HH, IPaB U
00s13aHHOCTEH yueHHKa;
* YMEHHUE BECTH JUAJIOT Ha OCHOBE PaBHOIPABHBIX OTHOLIEHUI 1 B3aUMHOTO YBa)XKEHUS U
NPUHATHS; YMEHUE KOHCTPYKTHBHO pa3pemaTh KOH(IUKTHI;
* TOTOBHOCTb U CITOCOOHOCTH K BBIMOJIHEHUIO MOPAJIBbHBIX HOPM B OTHOILIEHUHU B3POCIBIX U
CBEPCTHHUKOB B IIKOJI€, J0Ma, BO BHEYUEOHBIX BUAAX JIEATEIbHOCTH;
* MOTPeOHOCTh B YUYAaCTHH B OOIIECTBEHHOM KU3HU OJIMKAMIIIEro COLMATLHOTO OKPYKEHUS,
OO0I1IECTBEHHO MOJIE3HOM NesITeIbHOCTH;
* YMEHHUE CTPOUTD KUZHEHHBIE TUIAHbBI C YIETOM KOHKPETHBIX COLIMAIbHO-UCTOPUYECKUX,
MOJIMTUYECKUX U SIKOHOMUYECKHUX YCIOBUII;
* YCTOMYMBBIN [TO3HABATEIbHBINA HHTEPEC U CTAHOBIIEHUE CMbICI000pa3ytomiel QyHKIuu
MI03HABATEILHOIO MOTHUBA;




* TOTOBHOCTH K BBIOOPY NMPOGUILHOTO 00pa30BaHMs.

BrITyCKHUK TTOTYYUT BO3MOKHOCTb JUJIsI JOPMUPOBAHUS:

* BRIPQXKEHHON YCTONYMBOM yueOHO-IT03HABATEILHON MOTHUBAIIMU M MHTEpECca K YUICHHIO;

* TOTOBHOCTH K CaMOO0Opa30BaHHIO M CAMOBOCIIHTAHUIO;

* aJICKBAaTHOM ITO3UTHUBHOM CaMOOIICHKH M S-KOHIIETIIINY;

* KOMIIETEHTHOCTH B peajin3allii OCHOB IPaK/IaHCKOM UJIEHTUYHOCTH B MOCTYIIKAX U
JIeITEIbHOCTH;

* MOPaJILHOTO CO3HAHHUS Ha KOHBEHI[MOHAIIbBHOM YPOBHE, CIIOCOOHOCTHU K PEIICHUIO0 MOPAIbHBIX
JIUJIEMM Ha OCHOBE Y4ETa IMO3UITUH YYACTHUKOB JIUJIEMMBI, OPUEHTAIIMN HA UX MOTHUBBI U
YyBCTBA; YCTOMYUBOE CJICIOBAHKE B MIOBEJICHUH MOPAIbHBIM HOPMaM U 3THYECKUM
TpeOOBAHUSM;

* HMIATHHU KaK OCO3HAHHOT'O MOHUMAHUS U CONEPEKUBAHUS YYBCTBAM JPYTUX, BhIpaXKaromencs
B ITOCTYIIKaX, HAIPABJICHHBIX HA MIOMOIIb ¥ 0OCCIICYCHHE OIaromnoydusi.

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIE IeiicTBUS

BBITTYyCKHUK HAYyYUTCS:

* [IeJICTIOJIATaHUI0, BKITFOUYAsl TIOCTAHOBKY HOBBIX IIeJIeH, IpeoOpa3oBaHue MPaKTHUECKOM 3a/1a9u
B [I03HABATEIIbHYIO;

* CaMOCTOSITEIILHO aHAIM3UPOBATH YCIOBHS JOCTHXKEHHUS 1I€JIM HA OCHOBE YUETA BBIICTICHHBIX
YUUTEIEeM OPUEHTUPOB JICHCTBHS B HOBOM Y4eOHOM MaTepuae;

* IUIAHUPOBATH MTYTH JIOCTUKEHUS LEJICH;

* YCTaHABJIUBATH LIE€JICBbIC TPUOPHUTETHI;

* YMETb CAMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BpEMs U YIPABJISTH UM;

* IPUHUMATH PEIICHUS B TPOOJIEMHON CUTyalli Ha OCHOBE TIEPErOBOPOB;

* OCYIIECTBIISITh KOHCTATUPYIOMIUMA U MPEABOCXUILAIOIINN KOHTPOJIb 110 PE3YJIBTATY U 110
croco0y AeWCTBUS; aKTyalbHBIA KOHTPOJIb HA YPOBHE MIPOU3BOJILHOTO BHUMAHUS,

* aJICKBaTHO CaMOCTOATEIIbHO OIICHUBATh IPABUILHOCTD BBIMOJHEHUS JCHCTBUS U BHOCUTD
HE00XO0UMbIe KOPPEKTUBHI B HCIIOTHEHHUE KaK B KOHIIE JCHCTBHS, TaK U IO X0y €ro
peanu3aiuu;

* OCHOBaM MMPOTHO3UPOBAHUS KaK MPEABUACHUS OyIyIIUX COOBITHI U pa3BUTHS IIpOIEcca.
BBITTyCKHUK TTOJTYYUT BO3MOKHOCTh HAYIHUTHCS:

* CaMOCTOSITEIHbHO CTaBUTh HOBbIE YUeOHBIC LIETH U 3a/1a4H;

* IOCTPOCHUIO KU3HEHHBIX TUTAHOB BO BPEMEHHO21 TIEPCIIEKTUBE;

* MIPU TIAHUPOBAHUU JOCTH)KEHHUS 11€JIei CaMOCTOSATENbHO, MTOJHO U a/IeKBaTHO YYUTHIBATH
YCJIOBHS M CPEJICTBA UX JOCTHIKEHUS,

* BBIJICNIATDH ATbTEPHATUBHBIC CIIOCOOBI TOCTHXKEHUS 1M U BhIOUpaTh Hanbomnee 3(pPpeKTUBHBIIHI
croco0;

* OCHOBAaM CaMOPETYJISIUU B y4eOHOM U MMO3HABATEIBHOU JAeSITENbHOCTU B (HOpME OCOZHAHHOTO
YIPaBJICHUS CBOMM TTOBEJACHUEM U JCSITEIBHOCTHIO, HAMIPABJICHHON HA JOCTUKEHUE
MTOCTABIICHHBIX IICJICH;

* OCYIIECTBJISITH TIO3HABATENBHYIO PEIICKCUIO B OTHOIIIEHUH JCHCTBUMN 0 PEUIEHUIO0 YICOHBIX 1
MMO3HABaTENIbHBIX 3a/a4,

* aJICKBATHO OIICHUBATh OOBEKTUBHYIO TPYJAHOCTh Kak Mepy (aKTHUECKOTO HIIH
MPEANOIaraeMoro pacxo/ia pecypcoB Ha pellleHHe 3a1aul;

* QJICKBATHO OIICHUBATh CBOM BO3MOKHOCTH JIOCTHKEHUS 11€TH ONPECIEHHON CJI0KHOCTH B
pa3INYHBIX chepax cCaMOCTOSITETLHOU NesTEIbHOCTH,

* OCHOBaM CaMOPETYIISIIUN YMOITMOHAIBHBIX COCTOSTHUM;

* IpUJIaraTh BOJIEBBIC YCWIINS U TIPEOI0JIEBATh TPYAHOCTH U MPEMSATCTBUS HA MMYTH TOCTHXKEHUS
IeseH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

BBINTyCKHUK HAYYIHTCS:

* OCHOBaM peajn3aliy MPOEKTHO-UCCIIEI0BATEIbCKON NeATEIbHOCTH;

* IPOBOJUTH HAOJIIOACHHUE U SKCTIEPUMEHT TOJT PYKOBOJICTBOM YUUTEJIS;



* OCYIIECTBIIATH PACIIMPEHHBIIN MOUCK WH(OPMAIIMU C HCIIOIH30BAaHUEM PECYpPCOB OMOINOTEK U
WHrepHera;

* CO3/1aBaTh ¥ NMPEOOPA30BBIBATH MOJICIH U CXEMBI JIJISl PEIICHUS 3a/1a4;

* OCYIIECTBIIATH BBIOOP Hanboee 3PPEKTUBHBIX CIIOCOOOB PEIICHUS 337]a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHIA;

* TaBaTh OMPEJICIICHUE TIOHATHSIM,

* yCTaHABJIMBAThH MPUYUHHO-CIICCTBEHHBIC CBSI3H;

* OCYIIECTBIIATh JIOTUYCCKYIO ONEPALINI0 YCTAHOBICHHS POAOBUIOBBIX OTHOIICHHUH,
OTpaHUYCHUE TIOHSTHS,

* 000011aTh MOHATUS — OCYIIECTBIIATH JIOTHYCCKYIO OIEPAIUIO TIEPEX0/1a OT BUIOBBIX
NPU3HAKOB K POJIOBOMY MOHSTHIO, OT MOHATHS C MEHBIIIMM 00BEMOM K MOHSTHUIO C OOJIBIIAM
00BEMOM;

* OCYIIECTBIIATH CPaBHEHHE, CEPUAIIHIO U KIACCUPUKAIIIO, CAMOCTOSTEIILHO BEIOUpast
OCHOBAHHUS U KPUTEPUH JUTS YKa3aHHBIX JJOTHYCCKHUX OIEpPaIluii;

* CTPOUTH KIIaCCU(UKALIMIO HA OCHOBE TUXOTOMHUYECKOTO JeJICHHsI (HAa OCHOBE OTPUIIAHWS);

* CTPOMTH JIOTHUYECKOE PACCYXICHHUE, BKIIOYAOIIEE YCTAHOBICHUE MPHYNHHO-CIICICTBEHHBIX
CBSI3CH;

* O0BSACHSTD SIBJICHHUS, IIPOIIECCHI, CBSI3H U OTHOIICHHSI, BBISBIIIEMbBIC B X0/I€ HCCIICIOBAHUS;

* OCHOBaM O3HAKOMHTEJIBHOTO, U3YyUYaIOIIero, YCBAUBAIOIIECTO U IIOMCKOBOTO YTCHUS;

* CTPYKTYPHPOBATh TEKCThI, BKJIFOYasi YMCHHE BBIJICIIATh TJIABHOE M BTOPOCTEIICHHOE, TTIABHYIO
UJICI0 TEKCTA, BBICTPANBATh MOCIIEI0BATEIILHOCTh OMUCHIBAEMBIX COOBITHH;

* pabotath ¢ MeTapOpaMu — MOHMUMATH TIEPEHOCHBIN CMBICI BHIPAXKCHHM, TOHUMATh
YIOTPEOIISATH 000POTHI PEUH, TIOCTPOCHHBIC HA CKPBITOM YIIOJ00JICHHH, OOPa3HOM COJMKCHUU
CJIOB.

BBINyCKHUK TOTYYUT BO3MOXHOCTh HAYYHThCS:

* OCHOBaM pe(ICKCUBHOTO YTCHUS;

* CTaBUTH MIPOOJIEMY, ApTYMEHTUPOBATh €€ aKTyaIbHOCTb;

* CaMOCTOSITEILHO MPOBOIUTH MCCIICIOBAHNE HA OCHOBE MPHUMEHEHHS METO/I0B HAOIIOICHUS 1
IKCIICPUMECHTA;

* BBIJIBUTATh TMITOTE3BI O CBA3SX M 3aKOHOMEPHOCTSX COOBITHH, MPOIIECCOB, 00HEKTOB,;

* OpraHW30BbIBATh UCCIICIOBAHKE C IIEJIbIO MPOBEPKHU TUIIOTES;

* IeNIaTh YMO3aKIIIOYCHHS (MHIYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI HA OCHOBE apT'yMCHTAIUH.
KoMMyHHUKaTHBHBbIE YHUBepCAJIbHbIe yUeOHbIe AeiiCTBUS

BBINyCKHUK HAYYUTCS:

* YUUTHIBATh Pa3HbIC MHCHHS U CTPEMUTHCS K KOOPJMHAIIUY Pa3IMYHBIX TO3UIIUN B
COTPY/IHUYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHUE U TIO3HIINIO, ApTYMEHTUPOBATh U KOOPJIUHUPOBATH €€ ¢
MO3HIIUSMH MTAPTHEPOB B COTPYIHUUECTBE MPH BHIPAOOTKE OOIIEro PEIIeHUsI B COBMECTHOM
NeSITeITbHOCTH,

* yCTaHABJIMBATh M CPABHUBATH Pa3HbIC TOYKU 3PEHUS, MPESIKIC YeM IPUHUMATD PEIICHUS U
JieNnath BBIOOD;

* apryMEHTHPOBATh CBOIO TOUKY 3PEHHS, CIIOPUTH U OTCTAWBAThH CBOIO TO3HIINIO HE BPasKICOHBIM
JUISL OTIITIOHEHTOB 00pa3oM;

* 3a/1aBaTh BOIPOCHI, HEOOXOAMMBIE I OPTaHU3AIMKH COOCTBEHHOM IEATETbHOCTH U
COTPYHUYECTBA C MAPTHEPOM;

* OCYIIIECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHHUYCCTBE HEOOXOAUMYIO
B3aHMOIIOMOIIIb;

* aJICKBaTHO MCITOJIb30BaTh PeUb JIJIS INIAHUPOBAHUS M PETYIISIIIMN CBOEH IEATCIIbHOCTH;

* aJICKBATHO KCIIOJIb30BaTh PEUEBBIC CPECTBA JIJISl PEIICHUS Pa3IMYHBIX KOMMYHUKATHBHBIX
3aj1a4; BJIJCTh YCTHOW U MUCbMEHHOMN PEUbI0; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBaHUC;



* OpPraHHU30BbIBATh U IJIJAHUPOBATH Y4€OHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU,
OTIpeNeNATh 1eNu U (PYHKIIMH YYaCTHUKOB, CIIOCOOBI B3aUMOACHUCTBUS; INIAHUPOBATH 00IINE
CrocoObI paboTHI;

* OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY IeHCTBUI mapTHEPA, yMETh YOSKaTh;

* pa0oTaTh B rpyInie — yCTaHABIUBATh pabouue OTHOIIEHUS, 3()(HPEKTUBHO COTPYAHNYATE U
CI0CcOOCTBOBATh MPOAYKTUBHON KOOIEpAL[M; HUHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB U
CTPOUTH NPOLYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMMU U B3POCIIBIMY;

* OCHOBaM KOMMYHUKAaTUBHOW pediexcum;

* HCHOJIB30BATh a/I€KBATHBIE A3bIKOBBIE CPEJICTBA JUIsl OTOOPAXKEHUSI CBOMX UYBCTB, MBICIIEH,
MOTHBOB U TOTPEOHOCTE;

* 0TOOpaxkaTh B peuu (OIUCcaHue, 00bICHEHHE) COlepKaHNe COBEPIIAEMbIX NEHCTBUI KakK B
¢dopme rpoMKOH COITMAIM3UPOBAHHON PEUH, TaK U B (hOpME BHYTPEHHEH PEUH.

BBIITyCKHMK MOJIYyYUT BO3MOXXHOCTb HAyYUTHCS:

* YUUTBIBATh U KOOPAUHUPOBATH OTJIUYHBIE OT COOCTBEHHOW MO3HIINHU APYTHX JIIOJICH B
COTPYHUYECTBE;

* YUUTBIBATh pa3HbIe MHEHHS U HHTEPECHI 1 0OOCHOBBIBATH COOCTBEHHYIO MTO3UITHIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHHH U MOAXO0/I0B K PEILIEHHUIO MPOOJIEMBI;

* IPOYKTUBHO pa3pemiath KOH(QIMKTHI HA OCHOBE YUETa HHTEPECOB U MO3UILIMIA BCEX
YYaCTHHUKOB, IIOMCKA U OLIEHKH aJIbTEPHATUBHBIX CLIOCOOOB pa3pelIeHnss KOH(IUKTOB;
JIOTOBApUBATHCA U IPUXOIUTH K OOLIEMY PELICHUIO B COBMECTHOM J1€ATEIbHOCTH, B TOM UHUCIIE B
CUTYallU! CTOJIKHOBEHHS UHTEPECOB;

* OpaTh Ha ce0s MHUIMATHBY B OPTaHU3AIMH COBMECTHOTO JAEUCTBUS (I€0BOE JTUIEPCTBO);

* OKa3bIBATh MOAJEPIKKY U COACHCTBHUE TEM, OT KOTO 3aBUCUT JIOCTH)KEHHUE 1IEJIM B COBMECTHON
JeSITEIIbHOCTH;

* OCYILECTBIIATh KOMMYHUKATUBHYIO pe(IEKCHIO KaK OCO3HaHUE OCHOBAaHMM COOCTBEHHBIX
JICUCTBUI U IEUCTBUI MAPTHEDPA;

* B [IpOIIECCE KOMMYHHKAIMH JOCTATOYHO TOYHO, MIOCIEI0BATENBHO U MIOJIHO NIEpENaBaTh
napTHEPY HEOOXOIUMYIO MH(POPMALIMIO KaK OPUEHTHUD VISl TIOCTPOCHUSI IEHCTBUS;

* BCTYyIaTh B IMAJIOT, a TAKXKE y4aCTBOBATh B KOJUVIEKTUBHOM OOCYX/IEHUH MTPpO0IIeM,
y4acTBOBATh B IUCKYCCUU M apIryMEHTHPOBATh CBOIO MMO3UIIMIO, BJIa1€Th MOHOJIOTMYECKON 1
JMaIOTHYecKO (hopMaMH peun B COOTBETCTBUU C TPAMMATHUECKUMH U CUHTAaKCUYECKUMU
HOpPMaMU POJHOTIO S3bIKa;

* CJI€I0BATh MOPAJIbHO-3TUYECKUM U MICUXO0JIOIMYECKUM MPUHIUIIAM OOIIEHUS U
COTPYJIHUYECTBA HA OCHOBE YBAKUTEJIBHOIO OTHOIIECHHUS K MapTHEPAM, BHUMAaHUSI K JINYHOCTH
JPYToro, aeKBaTHOI'O MEXJINYHOCTHOTO BOCIIPUATHSI, TOTOBHOCTHU aJ1cKBaTHO PearupoBarh Ha
HYXKJIbl JPYTHX, B YACTHOCTU OKa3bIBaTh MIOMOIIb U 3MOLMOHAIBHYIO MOJIEPKKY apTHEPaM B
npoliecce T0CTUKEeHUs 00IIel 11eTd COBMECTHOM JesITeIbHOCTH;

* ycTpauBath YQPEKTUBHBIC TPYITIOBBIE OOCYKICHHS U 00eCTIeYMBaTh 0OMEH 3HAHUSIMH MEXTY
YJICHAMU TPYIIIBI A1 TPUHATHSA 3PHEKTUBHBIX COBMECTHBIX PELICHUH;

* B COBMECTHOM J€ATENILHOCTH YETKO (POPMYIHPOBATH 1I€JIN TPYIIIIbI U TO3BOJISITH €€
YYaCTHHUKAM MPOSBIATH COOCTBEHHYIO SHEPTHUIO ISl JOCTHKEHUS ITHX LIEJIeH.

IIpenmeTHble pe3yJibTaThI

BoinyckHUK HayuuTCS:

. OIMCHIBATh CBOWCTBA TBEP/BIX, )KHUJIKHX, Ta3000pa3HbIX BEUIECTB, BBIACISAA UX
CYILLIECTBEHHBIE IPU3HAKU;

. XapaKTepU30BaTh BEIIECTBA IO COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTaHABJIMBATh
IIPUYMHHO-CJIEICTBEHHBIE CBS3U MEKY JaHHBIMU XapaKTEPUCTUKAaMU BEIIECTBA;

. PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSITHI: aTOM, MOJIEKYJa, XUMUYECKHA
AIIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BELLIECTBO, BAJIECHTHOCTD, UCIIOJIb3YsI 3HAKOBYIO CHUCTEMY
XUMUH;

. n300pakaTh COCTaB MPOCTEUIINX BEIIECTB C TOMOIILI0 XUMUYECKUX (DOPMYIT M CYIITHOCTh
XUMHYECKHUX PEAKIHH ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHU;



® BBIYUCIIATE OTHOCUTCIBbHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MACCBI BEIIICCTB, 4 TAKXKC
MaCCOBYIO OOJIFO XUMHNYCCKOT'O 3JICMCHTA B COCANHCHUSAX ]

. CpaBHUBATH 10 COCTaBY OKCHUIbl, OCHOBAHUS, KUCJIOTHI, COJIU;

. KJIACCU(UIIUPOBATH OKCHUJIBI 1 OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTBI U COJIU — 10 COCTaRBY;
. OIMCHIBATh COCTaB, CBOWCTBA U 3HAYEHHE (B IPUPOJIC U MPAKTUYECKON NEATEIbHOCTH
4eJI0BEKA) MPOCTHIX BELIECTB — KUCIOPO1a U BOJOPOJA;

. JlaBaTh CPABHUTEJbHYIO XapaKTEPUCTUKY XUMHUECKHUX 3JIEMEHTOB U BaXKHEHIIINX
COC/IMHEHUH €CTECTBEHHBIX CEMEUCTB IIEJIOYHBIX METAJIJIOB U TaJIOTEHOB;

. 0JIb30BaThCA 1a00PaTOPHBIM 000OPYIOBAaHHEM U XMMHYECKON MOCY10H;

. MIPOBOIMTH HECIIOXKHBIC XUMHUECKUE OTBITHI U HAOIIOICHUS 32 U3MEHEHUEM CBOWCTB

BEIIECTB B MPOIECCEe UX MPEBPAICHHUIT; COOII0IaTh MpaBuUiia TEXHUKKA 0€30MaCHOCTU TIPH
MPOBEJICHUH HAOIOICHUN U OIBITOB;

. pas3iuyaTh SKCIEPUMEHTAIBHO KUCIOTHI U IIEJI0YH, MOJIb3YsCh HHANKATOPAMH; OCO3HATh
HEO00XOIUMOCTh COOIOICHHSI Mep 0€30MaCHOCTH MIPH OOPAIICHUH C KUCIOTAMU U IIEIOYaMH.
BBbIMyCKHUK MOJIYYUT BO3MOKHOCTh HAYYIHUThCS:

. rPaMOTHO OOpaIiaThCs C BEIIECTBAMHU B MOBCEITHEBHON KU3HHU;

. 0CO3HaBaTh HEOOXOIUMOCTb COOIOICHHS MPABUII SKOJIOTHYECKH 0€30MacHOr0 MOBEICHUS
B OKPYKaroUIeH PUPOJIHON CPELIE;

. MMOHUMATh CMBICI U HEOOXOAUMOCTh COOJIIOICHUS TPEITUCaHH, TpeIJlaraéMbIX B
MHCTPYKULUSAX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUU U JIP.;

. UCIOJIb30BaTh MPUOOPETECHHBIE KITI0YEBbIe KOMIIETEHTHOCTH MPU BBIMOJIHEHUN

MCCJIEIOBATEIbCKUX IIPOEKTOB 110 U3YUYEHHUIO CBOMCTB, CIIOCOOOB MOIYYEHMS U PAaCO3HABAHUS
BEIIIECTB;

. pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YsI CPEACTBA YCTHOIO U
NUCbMEHHOTO OOIIEHUS, IPOSBIATh FTOTOBHOCTD K YBa)KEHHIO MHOM TOUYKHU 3pEHUs IPU
00CYXXJICHUH Pe3yJIbTaTOB BHIMIOJTHCHHON pa0OTHI;

. 00BEKTUBHO OLICHMBATh MH(MOPMALIUIO O BEIIECTBAX U XUMHUECKUX Ipolieccax,
KPUTHYECKH OTHOCUTHCS K IICEBAOHAYYHON MH(OpMaLIK, HEA0OPOCOBECTHOI pekiiame,
KacarolEeNCs UCTIOIb30BaHMs Pa3INYHbIX BELECTB.

Ilepnonnueckuil 3aKOH 1 IEPUOINYECKAs CHCTEMA XUMHYECKUX 31eMeHToB JI.M1. MeHeneesa.
CrpoeHue BenecTna.

BolnyckHUK HAayuuTCS:

. KJ1accu(UIUpPOBaTh XMMUYECKHE JIEMEHThI Ha METaJIIbl, HEMETAJLIbI, 3JIEMEHTBI, OKCUIbI
Y TUJPOKCU/IBI KOTOPBIX aM(pOTEPHBI, 1 HHEPTHBIE 3JIEMEHTHI (Ta3bl) ISl OCO3HAHUS BAXKHOCTH
YIOPSAOYEHHOCTH HAYYHbIX 3HAHW;

. pacKpsIBaTh CMbICI Nepuoanyeckoro 3akona /.M. Menneneena;

. OTHCHIBATh M XapaKTepU30BaTh TAOIMUHYIO (POPMY MEPUOTUIECKON CUCTEMBI XUMHUECKUX
AIIEMEHTOB;

. XapaKTEepPU30BaATh COCTaB ATOMHBIX SIJIEP U pACHpeAeSICHUE YUCIIA SIIEKTPOHOB 1O

SJICKTPOHHBIM CJIOAM aTOMOB XUMHUUYCCKHX 3JICMCHTOB MAJIbIX IICPUOJ0B HGpHOI[H‘-ICCKOﬁ
CHUCTCMBI, a TAKXKC KaJIusd U KaJIbLIHA,

. pa3nuyaTh BUIbl XUMUYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJIPHYIO, KOBAJICHTHYIO
HETIOJSIPHYIO U METAJUTMYECKYIO;

. n300pakaTh JIEKTPOHHBIE (POPMYITBI BEIIECTB, 00pa30BaHHBIX XUMUYECKUMHU CBSI3SIMHU
pPa3HOTo BUJA;

. BBISIBJISITh 3aBUCUMOCTD CBOMCTB BEIIECTBA OT CTPOEHHUSI €r0 KPUCTANIMYECKON PEIIETKH
(MOHHOIA, aTOMHOH, MOJIEKYJISIPHOM, METANTNYECKOM );

. XapaKTePU30BaTh XMMUYECKHUE AIIEMEHTHI U UX COCIMHEHUSI Ha OCHOBE MOJIOKEHUS
AJIEMEHTOB B MIEPUOIUYECKON CUCTEME i OCOOEHHOCTEH CTPOCHHS MX aTOMOB;

. ONUCHIBATH OCHOBHBIE TPEANOCHUIKK OTKpbITUA [[.1. MeHnaeneeBbIM NepuoIniecKkoro

3aKOHA U IEPUOAMYECKON CUCTEMBbI XUMUYECKHX 3JIEMEHTOB U MHOTOOOPa3HYIO0 HAYUHYIO
JIEATEIIbHOCTh YYEHOT0;



. XapakTepHU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHUE MEPUOIMYECKOTO 3aKOHA U
MEPUOANYECKON CUCTEMBI XUMHUECKUX deMeHToB J[.M. Menaeneesa;

. 0CO3HaBaTh HAYYHBIC OTKPBITUS KaK PE3yIbTaT IJIUTEIbHBIX HAOIIOICHUH, OIBITOB,
Hay4HOU ITOJIEMHMKH, IIPEOJIOJICHUS TPYAHOCTEN U COMHEHUN.

BbImyCKHUK MTOTYYUT BO3MOXKHOCTh HAYYUTHCS:

. OCO3HAaBaTh 3HAYECHHUE TEOPETUUECKUX 3HAHUM JJIs IPAKTUYECKOU IE€ATEIbHOCTH YEII0BEKA;
: OIUCBIBATh U3yYEHHbIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI JIOTUKY CUCTEMHOT'O aHAJIN3a;

. IIPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSX MIEPUOJIUYECKON CUCTEMbBl XMMUYECKUX 3JIEMEHTOB
JU1 OOBSICHEHUS U IIPEJBUICHUS CBOMCTB KOHKPETHBIX BEILLECTB;

. pa3BuBaTh HH(HOPMAITMOHHYIO KOMIIETEHTHOCTD MTOCPEJICTBOM YIIIyOJIeHUs 3HaHUH 00

UCTOPUHU CTAaHOBJICHUS] XUMUUYECKON HaYKH, €€ OCHOBHBIX TOHATHUI, IEPUOINYECKOT0 3aKOHA KaK
OJIHOTO U3 BaKHEHUIIINX 3aKOHOB IIPUPO/IbI, a TAKKE O COBPEMEHHBIX JOCTH)KEHUAX HAYKU U
TEXHUKU.

MHoroo6pa3ue XuMH4YECKUX PEAKIIUII.

BeinmyckHUK Hay4uTCs:

M OOBICHATH CYTb XUMHWYCCKHUX ITPOLCCCOB;
® Ha3bIBATh IIPU3HAKU U YCIIOBUS IPOTCKAHUA XUMHUUYCCKUX peaKHI/Iﬁ;
M YCTaHaBJIMBATb IMPUHAIICIKHOCTD XHUMHYCCKOM pC€aKkuuu K OIIpCACICHHOMY TUITY 11O

OJIHOMY U3 KJIaCCU(UIIUPOBAHHBIX PU3HAKOB:

1) 1o 4KCITy ¥ COCTaBY MCXOJIHBIX BEIIECTB M MPOAYKTOB PEAKINU (pEaKIIMN COCTUHECHHUS,
pa3JoXKeHUs, 3aMeIleHUs U OOMeHa);

2) 10 BBIICJICHUIO WJIH MOTJIOMICHUIO TEIJIOTHI (PEaKIUu IK30TEPMUUYECKUE U
SHAOTEPMHUUYECKUE);

3) 10 U3MEHEHUIO CTENICHEH OKMCIICHUS XUMUYECKUX DJIEMEHTOB (OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIHIH);

4) mo oOpaTuMoCTH Tpoliecca (peakiuu o0paTuMbIe U HeoOpaTHMEIE),

® Ha3bIBaTb (1)aKTOpBI, BJIMAOIIUEC HAa CKOPOCTb XUMHYCCKHUX pCaKHI/Iﬁ;
® Ha3bIBATh (baKTOpI)I, BJIMAIOIIME HA CMCHICHUC XUMHNYCCKOT'O PaBHOBECHS,
® COCTAaBJISITh YPAaBHCHUA SHCKTpOHHTquCKOﬁ Jucconruanuu K1ucCJaorT, menoqeﬁ, COJICI>'I;

IMOJIHBIC 1 COKPAIICHHBIC NOHHBIC YPABHCHUS peaKHI/Iﬁ O6MCHa; YpaBHCHHA OKHUCIIUTCIIBHO -
BOCCTAHOBUTCIIbHBIX peaKHHﬁ;

. IIPOrHO3UPOBATh MPOJYKTHl XUMHUUECKHUX PEAKIMM 110 popMysaMm / Ha3BaHUSAM HCXOIHbIX
BEIIIECTB; ONPEENATh UCXOJHbIE BellecTBa M0 popMysaM / Ha3BaHUSIM MIPOJYKTOB PEaKIiH;

. COCTABJISATh YPABHEHUS PEaKIUil, COOTBETCTBYIOIIUX MOCIEI0BATEIBHOCTH («IIETIOYKE)
IIPEBPALICHUI HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KIJIACCOB;

° BBISABJIATH B ITPOLECCE SDKCIIEPUMEHTA IMPU3HAKH, CBUACTCIIbCTBYIOIIHWEC O IMIPOTCKAHNN
XUMHUYECKON PEaKINH;

. TOTOBHUTH PACTBOPBI C ONPEIEICHHON MaCCOBOW JI0JIEW PAaCTBOPEHHOTO BEIIIECTBA;

. OIIPEAEIATH XapaKTEP CPEbI BOJHBIX PACTBOPOB KHCIIOT U IIEJI0UYEH M0 U3MEHEHUIO
OKpaCK1 MHIAUKATOPOB,

. IIPOBOAUTH KaUE€CTBEHHBIE PEAKIINH, TOATBEPKIAIONINE HAIMYME B BOJHBIX PACTBOPAX

B€HICCTB OTACIBbHBIX KATUOHOB 1 aHHOHOB.
BBIHYCKHI/IK MOJIYYUT BO3BMOXKXHOCTb HAYYUTHCA:

. COCTABJISITh MOJIEKYJISIPHBIE U ITOJTHBIE NOHHBIE YPAaBHEHUS 110 COKPAILIEHHBIM HOHHBIM
YPaBHEHUSIM,;

. MIPUBOJUTH IPUMEPBI PEAKIUH, TOATBEPKAAIOIINX CYIIECTBOBAHNE B3aUMOCBSI3U MEXKIY
OCHOBHBIMHM KJIaCCaMH HEOPraHUYECKUX BELIECTB;

. MIPOTHO3UPOBATh PE3YNbTAaThl BO3IEHCTBUS PA3IMUHBIX ()aKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUU;

. MIPOrHO3UPOBATH PE3yNbTAThl BO3IEHCTBUS PA3IMUHBIX ()AaKTOPOB HA CMELICHHE

XUMHUYECKOTO PABHOBECHS.
MHuoroo6pa3ue BEIecTB.



BbInyckHHUK Hay4YHUTCS:

. ONpPEIENATh IPUHAMIECKHOCTh HEOPIraHUYECKUX BEIIECTB K OAHOMY U3 U3yYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KUCIIOTBI, COJIH;

. COCTABIISATH (POPMYJIBI BELIECTB IO UX HA3BAHUSM;

. OIPEACIIITH BAJICHTHOCTD U CTEIIEHb OKUCIICHUSA YJIEMEHTOB B BEILIECTBAX;

. COCTaBIIATH (POPMYIIBI HEOPTAaHWYECKUX COSIMHEHH IO BAJIGHTHOCTSIM U CTETICHSIM

OKHCJICHUS JIEMEHTOB, a TaK)Ke 3apsaM HOHOB, YKa3aHHBIM B TaOJHUIIE PAaCTBOPUMOCTH KHCIIOT,
OCHOBAHMI U COJICH;

. OOBSCHSITH 3aKOHOMEPHOCTH N3MEHEHUS (PU3NIECKUX Y XMMUYECKUX CBOMCTB IPOCTHIX
BEIIIECTB M UX BBICIIUX OKCHJIOB, 00pa30BaHHBIX AIEMEHTAMHU BTOPOTO M TPETHET0 MEPHOIOB;
. Ha3bIBaTh OOIIME XMMUYECKUE CBOWCTBA, XapaKTepHbIE ISl TPYIII OKCUAOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.

. Ha3bIBaTh OOIIME XMMUYECKUE CBOMCTBA, XapaKTePHbIE IS KAXKI0T0 Kilacca BEIIECTB;

. MPUBOAUTH PUMEPHI PEAKLIUH, TOATBEPKAAIONINX XUMUYECKHE CBOUCTBA
HEOPraHNYECKUX BEIIECTB: OKCH/IOB, KUCIIOT, OCHOBAaHUH U COJIEH;

. OIIPEIETSATH BEIECTBO — OKUCIIUTEINb M BEIIECTBO — BOCCTAHOBUTENb B OKHCIIUTEIIFHO —
BOCCTaHOBUTEIILHBIX PEAKIIHX;

. COCTABIISATh JICKTPOHHBIN OallaHC MO MPEIOKEHHBIM CXEeMaM PEaKIIHA;

. IPOBOANTH JJA0OPATOPHBIE OIBITHI, TIOATBEPIKAFOIIIE XUMHUUECKHE CBOMHCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEILECTB;

. IPOBOANTH J1A0OPATOPHBIE OIBITHI MO TIOIYYSHHIO U COOMPAHHIO T'a3000pa3HbIX BEIIECTB!

BOJIOPOJia, KUCIOPO/a, YIIIEKUCIIOTO Ta3a, aMMHUaKa; COCTABIISATh YPABHEHUSI COOTBETCTBYIOIINX
pEeaKIuu.

BbInycKHUK OJTyYUT BO3MOKHOCTh HayUUThCS:

* PaMOTHO O0OpalaThcs ¢ BELECTBAMU B IIOBCEIHEBHOM KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIOIEHUS IIPABUII IKOJIOTUYECKU O€3011aCHOTO ITOBEACHMS B
OKpY’Karollel NpupoaHoil cpene;

* IOHUMATh CMBICII U HEOOXOJUMOCTh COOIIOACHUS ITPEIIMCAaHuI, TPEeIIaraéMbIX B
MHCTPYKLHUSAX 10 UCIOJIB30BAHUIO JIEKAPCTB, CPECTB OBITOBON XUMUH U JP.;

* HCII0JIB30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTHU MPU BHIIOJIHEHUH
UCCIIEI0BATEIbCKUX IPOEKTOB MO U3YUYEHHIO CBOIMCTB, CIIOCOOOB MOMyYEHHSI U PACIIO3HABAHUS
BEIIECTB;

* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEACTBA YCTHOW M MUCHbMEHHOM
KOMMYHHUKAIIUH NIPU padoTe C TEKCTaMU yueOHHUKA U IONOJHUTENbHOM TUTepaTypoi,
CHPaBOYHBIMHU TAOJIMLIAMH, IPOSIBIISTE TOTOBHOCTh K YBaXKEHUIO HHOW TOUKH 3PEHUS MPH
00CYKJI€HUH Pe3y/IbTaTOB BBIIOJIHEHHOMN paboThI;

* 00BEKTUBHO OLIEHUBATh HH(POPMAIIHIO O BELIECTBAX U XMMUYECKUX MPOLECCAX, KPUTHUECKU
OTHOCHUTBCS K TICEBIOHAYYHOU HH(OpMalIUY, HET0OPOCOBECTHON peKiIaMe, Kacarolencs
UCIIOJIb30BAaHUS PA3IMUHBIX BELIECTB.

* 0CO3HAaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUI JIJIsl MPAKTUYECKOM JIeATEIbHOCTH YEI0BEKa;

* OMMCHIBATh N3YUYEHHBIE OOBEKTHI KAK CUCTEMBbI, IPUMEHSS JIOTUKY CUCTEMHOT'O aHAJIN3a;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX EPUOANYECKOI CUCTEMbl XUMUYECKHUX AJIEMEHTOB IS
OOBSICHEHUS U NIPEIBUICHUS CBONCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh UH(POPMALIMOHHYIO KOMIIETEHTHOCTh TOCPEACTBOM YIi1yOseHUs 3HaHUH 00 UCTOPUU
CTaHOBJIEHUS] XUMHUUYECKOM HayKH, €€ OCHOBHBIX ITOHATHI, IEPUOJNYECKOI0 3aKOHA KaK OJHOTO
U3 BOKHEHIINX 3aKOHOB NMPUPOJIBI, @ TAKIKE O COBPEMEHHBIX JJOCTUKEHUSIX HAYKH U TEXHHUKH.

* COCTaBJISITh MOJIEKYJISIPHBIE U TOJIHbIE HOHHBIE YPaBHEHHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJUTH IPUMEPHI PEAKIINiA, TOATBEP)KJAIOIINX CYIIECTBOBAHHE B3aUMOCBSI3U MEXI1Y
OCHOBHBIMH KJIaCCAMU HEOPTaHWYECKUX BEIECTB;

* IPOTHO3UPOBATH PE3YAbTATHI BO3CHCTBUS PA3IUUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH
XUMUYECKON PEAKIINN;



* IPOTHO3UPOBATH PE3YIBTATHl BO3JACHCTBHS pa3IUUHbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO
paBHOBECHSI.

* IPOrHO3UPOBATh XUMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISTH OKHCIUTEIBHBIE HITH BOCCTAHOBUTEIILHEIC
CBOMCTBA C YUETOM CTEIIEHEW OKHUCIIEHHUS 3JIEMEHTOB, BXOAIIUX B €r0 COCTAB;

* BBISIBJISITH CYILIECTBOBAHUE T€HETUUECKOW B3aMMOCBSA3U MEXK/1Y BEIIECTBAMHU B PSIy: IPOCTOE
BEILECTBO — OKCUJ — I'MAPOKCH]I — COJIb;

* OPraHU30BbIBATh, IPOBOJIUTH YUCHUUECKHUE MPOEKTHI MO UCCIICIOBAHUIO CBOMCTB BEIECTB,
MMEIOIINX BAKHOE MPAKTUYECKOE 3HAYECHUE.

Conep:xanue yueOHOro npeamera « XumMus»

Pacnipenenenue cogep:kanus Mo KjiaccaM:

8 kJacc.

Paznen 1. OCHOBHBIC TOHATHS XUMUHU (YPOBEHb aTOMHO-MOJIEKYJIIPHBIX TIpeacTaBieHuit) ( 514)
[Ipenmer xumuun. XuMus Kak 4aCThb €CTECTBO3HAHHU. BellecTBa U ux cBoicTBa. YHUCThIE
BelIeCcTBa U cMeCU. MeTo1bl MO3HAHUS B XMMHH: Ha0II0IeHHe, SKcepuMeHT. [Ipuemsl
6e3omacHo paboThl ¢ 000pya0BaHKEM U BelecTBaMu. CTpOCHUE IJITaMEHHU.

Yucrele BemecTBa 1 cMecu. CriocoObl OUMCTKH BEUIECTB: OTCTanBaHue, (GUIbTpOBaHUE,

BBITIAPUBAHUE, KPUCTAIUTM3AIMS, TUCTIIUIALINS. DU3NUYECKUE U XUMUYECKHUE SIBJICHUS.
Xumnueckue peakuuu. [Ipu3Haku XUMHUUECKUX peaklHil U YCIOBHS BOZHUKHOBEHUS U TEUECHUS
XUMHYECKUX PEaKIUM.

ATOMBI, MOJIEKYJIBI M MOHBL. BelllecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUSL.
Kpucraimaeckue u amopHbIe BemecTBa. Kprucramummaeckue peneTku: HOHHAs, aTOMHast U
MouiekyJisipHas. [IpocTbie u cioxHbIe BenecTBa. XUMUYECKUM 3J1eMEHT. MeTallibl u
HeMeTaJulbl. ATOMHAasi eMHUIA Macchl. OTHOCUTE IbHAS aTOMHAs Macca. SI3bIK XMMHUH. 3HAKH
XUMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BELIECTBA. XUMUYECKUE (POPMYIIBL.
OTHOcuTeNBHAs MOJIEKYJIsIpHas Macca. KauecTBeHHBIN U KOJMYECTBEHHBIN COCTAB BEIIECTBA.
Brraucnenus mo xumuueckuM ¢popmyniaM. MaccoBas 105 XMMUYECKOTO 3JIEMEHTA B CII0KHOM
BEILIECTBE.

BaneHTHOCTh XUMHUYECKUX 371eMEeHTOB. OTpe/iesieHre BaIEeHTHOCTH 2JIEMEHTOB 10 (popmynam
OuHapHbIX coequHeHu. CocTaBieHne XUMUUECKUX (POpMYJT OMHAPHBIX COEAMHEHUH O
BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE yU€HHE. 3aKOH COXpaHEHUsI MacChl BenecTB. JKU3Hb U IeATeTbHOCTh
M.B. JIomoHOCOBa. XuMHUY€ECKHE ypaBHEHUS. THUIIBI XUMHUUYECKUX PEAKIUH.

Kucnopon. Haxoxxnenue B mpupo/e. [lomydenne kuciopoaa B 1abopaTopun u
MPOMBIIUIEHHOCTH. PU3HUECKHE M XUMHUECKUE CBOICTBA KUcopoaa. ['openne. OKCUIBI.
[Tpumenenue kucnopona. Kpyrosopot kucnopoza B npupoze. O30H, alIoTpOInus KUCIOPOIa.
Bozayx u ero coctas. 3ammra aTMoc(hepHOTo BO3/IyXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenue B npupoje. [lonyduenue Bogopoa B 1abOpaTOPUH U IPOMBIIIJIEHHOCTH.
®du3nueckue U XUMHUECKHE CBOICTBA BoAopoaa. Bogopoa — BocctanoBuTens. Mepsl
6e3omacHoCTH NpH padbote ¢ BogopoioM. [Ipumenenue Bogoposa.

Bopna. MeToibl onpesienieHust cocTaBa BOJbl — aHANN3 U cUHTe3. Du3nyeckue CBOWCTBA BOJIBI.
Bopa B ipupose 1 ciocoObl ee 0uuCTKH. Adpaiins BoAbl. XUMHUYECKHUE CBOMCTBA BOJIBI.
[Ipumenenue Boasl. Bona — pactBoputens. PacTBopuMocTh BeliecTB B Bojie. MaccoBast 10J1st
PacTBOPEHHOI'O BEUIECTBA.

KonuuectBenHble oTHOIIEHHs B xuMuu. KonnuectBo BeniectBa. Moib. MosnsipHast macca. 3akoH
ABoraapo. MosapHblilt 00beM Ta30B. OTHOCUTENBHAS TUNIOTHOCTH Ta30B. OOBEMHBIE OTHOIIEHHUS
ra3oB [P XUMUYECKUX PEAKIIUIX.

Baxneiimme kiiacchl HEOpraHUIECKUX coeTMHEHHH. OKCHUIBI: COCTaB, KilacCU(DUKaIns.
OcHoBHbIE U KUCTOTHBIE OKCUIbl. HOMeHknatypa okcuaoB. @u3ndeckue 1 XUMHUYECKUE
CBOMCTBA, MOJTydeHUE U TPUMEHEHUE OKCHJIOB.



IMuapoxcunpl. Kmaccudukamms rugpoxcuaos. OcHoBanusi. Coctas. [llenoun n HepacTBOpUMBIC
ocHoBaHMs. HoMeHknaTypa. duznueckue 1 XMMUYECKHE CBOMCTBA OCHOBaHMM. Peaknus
HelTpanu3anuu. [lonydyenue u npuMeHeHne ocHOBaHU. AM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.
Kucnotsl. CocraB. Knaccudukanus. Homenknatypa. @uznueckie u XMMHYECKHUE CBOHCTBA
KHCJIOT. BBITECHUTENBHBIN Psii METAIIIOB.
Comu. Cocras. Kimaccuduxanus. Homenknarypa. @usndeckue cBoiicTBa comneil. PactBopumocThb
coJIel B BoJie. XUMHUYECKHE CBOMCTBa cojieii. CriocoObl mosrydeHus cojieit. [Ipumenenue coei.
['eneTnueckast CBA3b MEXKJy OCHOBHBIMH KJIAaCCAMU HEOPTaHUYECKUX COCAMHEHUH.
JemoncTpanuu. O3HaKoOMIIEHUE ¢ 00pa3liaMy MIPOCTHIX U CIOKHBIX BeriecTB. CriocoOsl
OUYMCTKHU BEUIECTB: KPUCTAIIN3AINS, TUCTHIUISIHS, XpoMaTorpadus. OmbITHI,
MOATBEPIKIAIOIINE 3aKOH COXPAaHEHUSI MacChl BEIIECTB.
[Tomryuenue u cobrpanue KUCIOPOa METOIOM BBITECHEHUS BO3yXa U BoAbl. OnpeseneHue
cocraBa Bo3ayxa. Komiekiust HeTH, KAMEHHOT'O YIJI U IPOAYKTOB UX MEePepadOTKH.
[Tonyuenune Bogopoa B annapare Kuna, mposepka BoA0OpoAa Ha YUCTOTY, TOPEHUE BOJIOPOA,
coOupaHue BOAOPOa METOJOM BBHITECHEHHUS BO3IyXa W BOJbI.

Amnanu3s Boabl. CuHTE3 BOJIbI.  3HAKOMCTBO ¢ 00pa3iiaMu OKCHAO0B, KUCJIOT, OCHOBAHHM U
cousieid. HeliTpanu3zanus meénouu KUCIOTOM B NPUCYTCTBUU MHIUKATOPA.
JlabopaTopHble onbIThl. PaccMoTpeHne BemecTB ¢ pa3inyHbIMU (PU3HYECKUMU CBOMCTBAMH.
Pa3nenennie cMecu ¢ nomoisto MarauTa. [Ipumepsl pu3ndeckix U XUMUYECKUX SIBICHUU.
Peaxiiuu, nirocTpupyronme OCHOBHbIC TPU3HAKU XapaKTEPHBIX peakinu. Paznoxkenue
ocHoBHOTO KapOonara meau (II). Peakius 3amerieHus: Meiu Kene3oMm.
O3HakomiIeHHE C 00pa3laMu OKCUJIOB.
B3aumopeiictBue Bogopoaa ¢ okcuaom meau (11).
OMBITHI, MOATBEPKTAOIINE XUMHUIECKHUE CBOMCTBA OKCHUIIOB, KHCIIOT, OCHOBAaHUH, aM(OTEPHBIX
OCHOBAaHMUH U COJIEH.
IIpakTuyeckune padoTsl

. IIpaBuna TexHUKH 6€30MaCHOCTH IIPU paboTe B XMMUUYECKOM KabuHeTe. O3HaKOMIICHHE C
71a00paTOPHBIM 000PYIOBAaHUEM.

. OuncTka 3arps3HEHHON TOBaPEHHOM COJIH.

. [TonydyeHue u cBOMCTBA KUCIOPOIa

. IlosnydyeHne Bonopoaa v U3y4€HHUE ET0 CBOWCTB.

. [IpuroroBnenue pacTBOPOB COJIEH € ONPENEITEHHON MAaCCOBOM J10JIEN pacTBOPEHHOTO
BELIECTBA.

. Pemenue skcriepuMeHTaNbHBIX 3a7a4d 10 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKUX
COCITUHEHUIN».

Pacyernble 3a1aun:

Beruucnenyne oTHOCUTENbHON MOJIEKYIIIPHOI Macchl BeliecTBa 1o gpopmysie. Beruncnenue
MacCOBOM J0JIH 3JIEMEHTA B XUMHUYECKOM COEIMHEHHUH. Y CTAaHOBJIEHUE MpocTeliiei popmybl
BELIECTBA [10 MACCOBBIM JIOJISIM JIEMEHTOB.

Haxoxnenne MmaccoBoi 0JIM paCTBOPEHHOTO BEIIECTBA B pACTBOpE. BhIunciieHre Macchl
pPacTBOPEHHOIO BELIECTBA U BOABI AJI1 IPUTOTOBJIEHHSI paCTBOpa ONPENEIEHHON KOHIIEHTPALUH.
OObEMHBIE OTHOLLIEHUS Ta30B MIPU XUMHUECKHUX PEAKIIMSIX.

Bbruncienus o XuMU4eCKUM YpaBHEHHUSM Macchl, 00bEMa U KOJIMYECTBA BEIIECTBA OJHOTO U3
MPOJYKTOB PEAKIMH 110 MacCce NCXOJHOTO BEIECTBA, 00bEMY HIIM KOJIMYECTBY BELIECTBA,
COJIEPIKaLIET0 ONPENEIEHHYIO OO IPUMECEH.

Paszgea 2. [lepuoagnueckuii 3aK0H U NePUOANYECKAasi CHCTeMAa XMMUYeCKUX jemenToB ..
MenpeneeBa. Ctpoenue aroma. (74.)

[TepBble MOMBITKY KJIaCCUPHUKAUN XUMUYECKUX AJ1eMeHTOB. [IoHsATHE O TpyMax cXOAHbIX
251eMeHTOB. EcTecTBEHHBIE CEMENCTBA LIEIIOYHBIX METAJVIOB U FaJIOr€HOB. biaropoaHsle rassl.
ITepuonnueckuii 3akon [[.M.MenneneeBa. [lepnoguueckas cucrema Kak €CTECTBEHHO — HAYYHOE
KJIaccu(uKalus XUMHUUECKUX 1eMeHTOB. TabnuuHas popma npecTaBieHus KiaccuGukanuu
XUMHUYECKHX 351eMeHToB. CTpykTypa Tabnuubl «lleproandeckas cuctema XUMUYECKUX



anemenToB /.M. MenneneeBa» (kopoTkas popma): A- u b- rpynmsl, nepuoabl. usnyueckuii
CMBICI MOPSIAKOBOIO JIEMEHTA, HOMEpa NepHoJia, HOMEpA IPYMIIb (715 3JIEMEHTOB A-Ipym).
Crtpoenue aToma: sApo M JIEKTpoHHass 0007049ka. COCTaB aTOMHBIX siIep: MPOTOHBI U
HelTpoHbl. M30TOMBI. 3apsii aTOMHOTO Spa, MacCOBOE YHUCIIO, OTHOCUTEIbHAs aTOMHAs Macca.
CoBpeMeHHast GOPMYITHUPOBKA MOHATHS «XUMUUYECKHI DJIEMEHT.

DnekTpoHHas 000JI0YKa aTOMa: MOHATHE 00 YHEPTeTUYECKOM YPOBHE (3JIEKTPOHHOM CIIOE), €T0
€MKOCTHU. 3al0JIHEHUE AJICKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB TIEPBOTO — TPETHETO MEPHUOIOB.
CoBpemenHast GOpMyIHPOBKA MEPHOJUICCKOTO 3aKOHA.

3HayeHue nepuoauueckoro 3akona. Hayunsie noctuxenus [[.11. MenneneeBa: ucnpapieHue
OTHOCHUTEJIbHBIX aTOMHBIX Macc, MpeCKa3aHue CyIeCTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB,
MIePECTAaHOBKHA XUMHUYECKHUX AJIIEMEHTOB B TIEPHOIUYCCKOM cucTeme. JKU3Hb U eATeIbHOCTh
.. Menneneesa.

HemoHctpanuu: ®u3nyeckue CBOMCTBA MIEIOYHBIX METAILIOB. B3anmoaeiicTBrEe OKCHUIOB
HaTpus, Maraus, Gocdopa, cepsl C BOJIOH, UCCIIEIOBAHUE CBOWCTB MOMY4YEHHBIX IPOAYKTOB.
B3aumoneiicTBre HaTpus U Kaius ¢ BOJoH. Pu3nyeckue CBOMCTBA rajioreHoB. B3aumoeiictBue
QIIOMUHUS C XJIOPOM, OPOMOM U HOAOM.

Pa3zgen 3. Ctpoenue BemecTBa. Xummuueckasi CBsA3b.(84)

DIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE BU bl XUMHUYECKON CBS3U:
KOBAJICHTHAs HETIOJIsIpHAs, KOBAJICHTHAs TOJIIpHAs, HOHHAsA. BaJeHTHOCTH 3JIEMEHTOB B CBETE
aeKTpoHHOU Teopun. CteneHs okucieHus. [IpaBuia onpeaeneHus CTeeHe OKUCICHUS
DJIEMEHTOB.

JemoHncTpanuu:

CormocraBieHue (HU3UKO-XUMHUYECKUX CBOMCTB COCIMHEHHI ¢ KOBAJICHTHBIMU U HOHHBIMH
CBSI3SIMU.

9 kaacc.

Pazgen 1. MHoroo0pa3ue xumMmudecKux peaxkiuii.(154)

Knaccudukanus XuMHUUECKUX peaklUi: peakui COeAUHEHMS, pa3I0KEeHHs, 3aMeLLEeHuS,
oOMmeHa. OKUCIIUTENbHO-BOCCTAaHOBUTENIbHBIE peakuu. OKUCIUTENb, BOCCTAHOBUTEID,
IIPOLIECCHI OKUCIIEHUS U BOCCTaHOBJIEHUs. COCTaBlIeHUE YpPaBHEHUIN OKUCIUTENBHO -
BOCCTAHOBUTEJIBHBIX PEaKIMi ¢ TOMOIILIO0 METO/1a 3JIEKTPOHHOT 0 OanaHca.

TemoBbie 23¢(HEKTHl XUMUYECKUX peakluil. DK30TEpPMUUYECKUE U SHIOTEPMUUECKHUE PEaKIUU.
TepMoxuMmHuueckne ypaBHEeHUs. PacueTsl 10 TEPMOXUMHUYECKUM YPABHEHHUSAM.

CKOpOoCTh XMMHUECKUX peakinil. @aKkTOphl, BIUSIOUINE Ha CKOPOCTh XUMUYECKTX PEaKIuil.
[TepBoHauaneHOE npezcTaBiIeHue o katanuse. OOparumele peakuuu. [IoHsATHE O XUMUYECKOM
paBHOBECHH. XHMHUYECKUE PEAKIIUU B BOJAHBIX PACTBOpaX. DJIEKTPOIUTHI U HEITEKTPOIUTHI.
Nounbl. KaTnoHbI M aHMOHBL. ['uapaTHas Teopusi paCTBOPOB. DJIEKTPOIUTHYECKAsT JUCCOLMALINS
KHCJIOT, OCHOBaHMI U cosieid. Citadble ¥ CHIIbHBIC JIEKTPOJIUTHL. CTENEHb JUCCOIHAIIIH.
Crenenb qucconuanuy. Peakiium HOHHOTO oOMeHa. Y CIIOBHsI TeUEeHUs peakluii HFOHHOro oOMeHa
J10 KOHIIa. XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCTMHEHUHN B CBETE
IpeCTaBICHUN 00 PIEKTPOTUTHUECKON AUCCOLUAIIMH U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuid. [ToHsITHE O THAPOIU3E COJIEH.

JleMoHCTpanum:

IIpuMepsl 5K30- U SHIAOTEPMHUUYECKUX PEAKIIHIA.

B3anmopencTerue HUHKA C COISHOM M YKCYCHOM KHMCIIOTOW. B3anMonencTere rpanyImpOBaHHOTO
[IHKA U IIMHKOBOW MBUIM C COJITHOM KHUCIIOTOH.

Bsaumoneiicteue oxcuna meau (II) ¢ cepHoil KMCIOTOM pa3HON KOHLEHTPAIMK IPU Pa3HBIX
TEMIIepaTypax.

I'openue yris B KOHIEHTPUPOBAHHOM a30THOU KHUCIIOTE.

I'openue cepsl B pacIuIaBI€HHOM CEUTPE.

HcnbiTanue pacTBOPOB BELIECTB HA MIEKTPUYECKYIO IIPOBOIUMOCTD.

JIBMKE€HNE NOHOB B JIEKTPUYECKOM I10JIE.



IIpakTnyeckue padoTbi:

W3yuyeHue BIUSHUS YCIOBUM IIPOBEICHUS XUMUYECKON PEAKLIUU HA €€ CKOPOCTb.

Pemenne skcniepruMeHTaNbHBIX 3a4a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH M OCHOBAaHUM Kak
AIIEKTPOJIUTOBY
JlaGopaTopHble ONBITHI:

Peakumu oOMeHa MeX 1y pacTBOpaMH 3JIEKTPOJIUTOB

Pacyernble 3a1a4n: Beruucienus 1o TepMOXUMUYECKUM YPABHEHUSAM PEAKLIUMN.

Pa3nen 2. Muorooopa3ue Beuectn. (434)

Hewmeramnsl. ['anorensl. [TooxeHne B nepuoJnYeCKON CUCTEME XUMUYECKUX 3JIEMEHTOB,
crpoeHue ux aromoB. Haxoxnenue B npuponae. Pusndeckue 1 XUMUYECKUE CBOMCTBA
ranoreHoB. [lonydyenne u npuMeHeHue ranoreHoB. Xiuop. Ousznyeckue U XMuMUYECKHUE CBONMCTBA
xjaopa. [Ipumenenue xyopa. XiaopoBoaopoa. @uznueckue cBoiicta. [lonyuenue. ConssHHast
KHciIoTa U e€ conu. KauecTBeHHas peakuys Ha XJIOpUA-UOHBL. PacriozHaBaHue XJIOpUIOB,
OpOMUJIOB, HOJIUJIOB.

Kucnopon u cepa. [lonoxxenue kucnopozaa u cepsl B [ICX3, ctpoenne ux atromon. Cepa.
AmnoTtponus cepbl. Puznyeckue U XuMuieckue ceoiictBa. Haxoxaenue B npupoze.
[Ipumenenue cepsl. CepoBogopoa. CepoBogopoaHas KucinoTa u ee conu. KauecrBennas
peaxmust Ha cynbdua-nonsl. Oxcup cepsl (IV). dusznyeckre 1 XMMUYECKUE CBOMCTBA.
[Tpumenenue. CepHucTas Kuciaora u ee cod. KauectBeHHas peakuus Ha CylIbPUT-HOHBL. OKCUT
cepsl (VI). Cepnas kucinora. XuMHYECKUE CBOMCTBA pa30aBIeHHON M KOHIIEHTPUPOBAHHON
cepHoit kucinoTel. KauecTBeHHast peakiius Ha Cyib(paT-HOHbl. XUMUYECKUE PEaKIIUH, JIekKaIlIue B
OCHOBE IOJIy4YEHHsI CEPHOM KHUCIIOTBI B IPOMBIIIIIEHHOCTH. [IpuMeHeHEe CEpHON KUCIIOTHI.

Aot u gocop. [Tonoxenue azora u pocdopa B [IICXD, ctpoeHne ux atoMoB. A30T,
¢buznyecKkue 1 XMuMHUYECKHE CBOMCTBA, MOIYYeHHE U IpUMeHeHrne. KpyroBopor a3oTa B IpUpoe.
AMMuak: Qusndeckre U XMMHYECKHUe CBOICTBA, MoJlydeHre U npuMeHenne. Colu aMMOHUS.
A3oTHas KuciaoTa U ee cBoiicTBa. OKUCIUTENbHBIE CBOWCTBA a30THON KUCIOTHI. [lonyueHnue
A30THOW KHUCIIOTHI B TAOOpaTopuu. XMMUYECKHE PEaKIiu, JIe)KAIIue B OCHOBE MOTYUCHHS
A30THOW KHUCJIOTHI B MPOMBIIIIEHHOCTHU. [IprMenenue a3oTHoil kucnotel. Conn a30THOU
KHCJIOTHI M UX MPUMEHEHHEe. A30THBIE yI00peHus.

®ochop. Annorponus pochopa. Pusndeckue U XuMHueckne cBoiicta pochopa. Oxenp
docdopa (V). Oprodocthopnas kucnora u ee conu. PocopHbie y1oOpeHHs.

VYrnepon u kpemuuii. [lonoxxenne yriepona u kpemaus B [ICX3, cTpoeHne ux aToMOB.
VYraepon. Annotponus yriepoaa. @usnueckue U XMUMHYECKHUE CBOMCTBA yriepoaa. AacopOrus.
VYrapHslif ra3, cBoiicTBa U (U3HOIOTMYECKOE IEHCTBUE HA OPraHU3M. Y TJIEKUCIbIH ras.
VYronbHas Kuciota u ee coiau. KauecTBeHHbIE peakiuy Ha KapOoHaT-uoHbI. KpyroBopoT
yriaepoja B npupoje. OpraHudeckue coeIMHEHUs yriiepo/ia.

Kpemuuit. Oxcun kpemuus (4). Kpemuueast kucnora u ee conu. Ctexiio. LlemeHT.

Mertannsl. [Tonoxxenue meramios B [ICXD JI..MenneneeBa, crpoeHne ux
aToMOB. Meramnyeckas cBs3b. PU3NUYECKUE CBOWCTBA METAIIIIOB. Pl aKTHBHOCTH METAJUIOB.
Xumudeckue cBoicTBa MeTauioB. O0IMe criocoOs! MonyyeHus: MeTamuioB. CIutaBbl
MmetaioB. lllenounsie metamisl. [lonoxeHne MENOYHBIX METAIUIOB B IEPUOAUUYECKON CUCTEME,
cTpoeHne ux atomoB. Haxoxnenve B npupoae. Maraui u Kaaplnid, UX BaXKHEHIINE
coearHeHus. JKecTKOoCTh BOJBI M CIIOCOOBI €€ yCTpaHeHHUs.

Amromunuil. [TonoxeHne amOMUHUS B IEPUOIUYECKON CUCTEME, CTPOSHHE €ro aToMa.
Haxoxnenue B npupoze. ®usnueckue U XMMHUYECKHUE CBOMCTBA altOMUHUA. AM(OTEpHOCTh
OKCHJIa U THJIPOKCH/JIA AIFOMHHHSL.

XKeneso. [TonoxxeHne xene3a B IEPUOANUECKON CUCTEME, CTPOEHHE ero aToMa. Haxoxxnenue B
npupoje. usndeckre U XMMUYECKHUE CBOMCTBA Xkele3a. BaxkHelme coelnHeHus xenesa:
OKCHUIbI, TuApokcuabl U comnn xkenesa (I1I) u sxenesa (I1I). KauecTBennble peakiiny Ha MOHBI.
JdemoHcTpaumuu:
®du3nyecKue CBOMCTBA ITAJIOTEHOB.

[TosryueHue XJ10poOBOIOPO/Ia U PACTBOPEHHUE €TI0 B BOJIE.



AnnorponHbie MoaubuKauu cepbl. OO0pa3Ibl MPUPOIHBIX CYIbPUIOB U CYITh(HATOB.
[Tony4yenue amMmmuaka u ero pactBopeHue B Boje. O3HakoMiIeHHE ¢ 00pa3aMu MpPUPOIHBIX
HUTpPATOB, ocdaToB
Mojenu KpUCTaIIMYECKUX pemEToK anmasa u rpaputa. 3HaKOMCTBO ¢ 00pa3aMu IpUpPOAHBIX
KapOOHATOB U CUJIMKATOB

3HaKOMCTBO C 00pa3ljaMi Ba)KHEHIINX COCTUHEHUN HATPHSL, Kalus, IPUPOJHBIX COSAMHEHUH
KaJIbIUs, py/laMu JKelie3a, COCAMHEHUSIMHU aJloMUHUS. B3auMmonelicTBUeE IIETOYHBIX,
I1EJI0YHO3EMENBHBIX METAJIOB U AJIIOMUHUSA ¢ BOJOM. CiKUraHue xeje3a B KHCIOPOJE U XJIOpE.
IIpakTnyeckue padboTbi:
ITonmy4yenue COITHON KUCIIOTBI U U3y4YEHUE €€ CBOMCTB.
Pemmenue sxcriepuMeHTaIbHBIX 3a7a4 o TeMe «Kucnopoa u cepay»
[TosyueHne amMmmuaka 1 U3y4eHHE €ro CBOMCTB.

[Tonyuenune oxcuna yriepozaa (IV) u uzydenue ero cBoiicTs. Pacrio3znaBanue kapOOHATOB.

Pemenue skcriepuMEHTANBHBIX 3a1a4 110 TeMe «MeTalibl U UX COEIUHEHUS».
JlaGopaTopHble ONBITHI:
BolTecHeHue rajioreHaMu Jpyr Apyra u3 pacTBOPOB UX COECTUHEHUH.

KauectBennsle peakiuu cynbdun-, cynbQur- u cyiabhaT- HOHOB B pacCTBOpE.
O3zHakomiieHHE ¢ 00pa3LiaMu cepbl U €€ MPUPOIHBIMU COEITUHEHUSMU.
BzaumopeiicTBue coneii aMMOHHS CO II€JI0YaMHU.
KadecTBeHHbBIE peakuy Ha KapOOHAT- U CHITUKAT- HOHBI.
KauecTBeHHas peakiys Ha YTJIEKHUCIBIN ras3.
N3ydenue oOpa31oB MeTa/uI0B. B3anmoeiicTBre METallIoB C pacCTBOPAMU COJIEH.
O3HakoMJIEHHE CO CBOWCTBAMU U MpEBpallleHUsIMU KapOOHATOB U ruapokapOoHaroB. [lonydyenue
TUAPOKCHUIA ATFOMUHUS U B3aUMOJICHCTBUE €T0 ¢ KUCI0TaMu U 1ienoyamu. KauecTBeHHbIE
peakiuu Ha noHbl Fe2+ u Fe3+
Pacuernsble 3anaun:
Bbruncnenus mo XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMA UM KOJMYECTBA BELIECTBA OJHOTO
U3 MPOJYKTOB PEAKIIUU 110 MacCe UCXOIHOTO BEIECTBA, 00bEMY HIIM KOJIMUYECTBY BEIIECTBA,
COJIEPIKaLIET0 ONPENEIEHHYIO JOIK0 PUMECEN.
Pa3nen 3. Kparkuii 0030p BaxHeiimmnx opranuvyeckux Beuectn.(10u)
IIpenmer oprannueckoil xumuu. Heopranndeckue 1 opraHM4ecKue COEIMHEHUs. YTIIepo —
OCHOBa M3HU Ha 3emiie. OCOOEHHOCTU CTPOEHHS aToMa YIiiepojia B OpraHuYecKuX
COEIMHEHUSX.
Yraesogoponsl. [IpeaensHbie yraeBogopoasl. Meras, 3TaH, IpomaH — NpOCTEUIIE
NpeCTaBUTENN MPEAEIbHbBIX YIIIeBO10p010B. CTPYKTypHBIE (OPMYIIBI YIIIEBOIOPOJIOB.
['omosiornyeckuit psa npeaeIbHbIX YIIIeBOAOPOAOB. ['oMooru. ®u3ndeckue 1 XUMUYECKUE
CBOICTBa NPEAEIBHBIX YIIIEBOAOPOI0B. Peakiuu ropenus u 3amemenus. Haxoxnenue B
IPUPOJIE IPENENbHBIX YTIeBo10poAoB. [IpuMenenne metana.
HenpenenbHble yriieBogopoibl. DTUIEHOBBIN psAJl HENPEAEIBHBIX YIJIEBOJOPOI0B. JTHIIEH.
duznyeckue U XUMUYECKHE CBOMCTBA 3TUJICHA.
ALIETUIIEHOBBIN psiJ HETIPENEIbHBIX YIIIEBOAOPOAOB. AneTuieH. CBOWCTBA alleTHIICHA.
[IpumeHneHue aneTuieHa.
[TpouzBoaHbIe yriieBo1opo10B. KpaTkuii 0630p opraHndeckux COeAUHEHH: 0THOATOMHBIE
CIUPTHI, KAPOOHOBBIE KUCIOTHI, CJI0KHBIE 3(UPBI, )KUPBI, YTIEBObl, AMUHOKHUCIIOTHI, OEJIKH.
Posb 6enkoB B opranuzme.
[TonsiTHe 0 BBICOKOMOJIEKYISPHBIX BellecTBax. CTpyKTypa MOJIMMEpPOB: MOHOMED, TIOJTUMED,
CTPYKTYpPHO€ 3B€HO, CTENIEHb NoNMMepu3auuu. Ilonuatuies, moJunpomnumieH,
MOJIMBUHUIIXJIOPU.
JdemoHcTpaumuu:
Monenu MOIeKys OpraHuYecKuX CoeIMHEHUH. ['opeHue yriieBoiopo10B U 0OHApYyKEHUE
IIPOAYKTOB uX ropenus. KauectsenHas peakuus Ha sTwieH. [lonydenue stuneHa.
PacTBopenue sTunoBoro cnupra B Bojie. PacTBopeHue riaureprHa B BoJIE.



[Tonydenue u cBOMCTBA YKCYCHOM KUCIOTHI. MiccienoBanue CBOMCTB JKUPOB: pACTBOPUMOCTD B
BOAC U OPraHUYCCKUX PACTBOPUTCIIAX.
KauecTBeHHbBIE peakIlK Ha TIIOKO3Y U KpaxMal.

O3zHakoMIieHHE ¢ 00pa3laMu U3/eNIUi U3 TTOJUATIIICHA, TIOJTUIPOTIIICHA, TIOTHBUHILIXJIOPU/IA.
[TpakTrueckue paboOThl CrPYNIHUPOBAHBI B OJIOKH — XUMHUYECKHE IPAKTUKYMBI, KOTOpPBIE CITy>KaT
HE TOJIBKO CPEJICTBOM 3aKpPEIUICHUSI YMEHUI U HABBIKOB, HO TaKXKE€ U CPEJICTBOM KOHTPOJIS 32
KauyeCTBOM UX C(POPMHUPOBAHHOCTH.

DopMbI OPraHu3aIuu Y4eOHOr0 nmpoiecca

WHUBUYaJIbHBIE;

IPYIIIOBBIE;

KOJUIEKTUBHBIE;

WHJIMBU1yaJIbHO-TPYIITIOBEIE.

OcHosHble 6u0bl YueOHOU JeamelbHOCHU.

Buowt yuebno-nosnagamenvnoii desamenvbHocmu

HaOmronenue

OKCHEpUMEHT

Pabora ¢ kHuroi

CucremaTtu3zanus 3HaHUN

Pemenne mo3HaBatenbHbBIX 3a71a4 (MpooIeM)

Buowt oeamenvnocmu co cnoeecHoll (3HAKOB0OI) OCHOBOIL:
o Cnymanue 0ObsCHEHUH yuuTens.
e (CuymaHue U aHaJIu3 BBICTYIUIEHUHM CBOMX TOBapULIEH.

e (CamocrosiTenbHast paboTa ¢ y4COHHUKOM.
o PaGoTta ¢ HayyHO-TIOMYJISIPHOM JIUTEPATYPOIl;
e Ot0op u cpaBHEHHE MaTepUaa MO0 HECKOJIbKUM UCTOYHUKAM.
e Hammcanue pedepaToB 1 JOKIAI0B.
e BriBog 1 m0Ka3aTeNbCTBO (DOPMYIL
e Amnanus ¢op
o Pemienune TeKCTOBBIX KOJIMYECTBEHHBIX U KAUECTBECHHBIX 3aj1au.
o BrmosiHeHMe 3aaHUH IO pa3rpaHUYCHUIO TOHATUM.
e Cucremaruzanus yueOHOro Marepuarna.
o PepaxkTupoBanue nporpamm.
Buoui oesamenvnocmu na ocrnoge 6ocnpuamus 31€MEeHmMO8 0eliCmeumenIbHoOCmu:
o HaGmozaeHue 3a 1eMOHCTPALUSIMH YUUTEIS.
e IIpocmoTp yueOHBIX PUIBMOB.
e Awnanu3 rpaguKoB, TaOJIHIL, CXEM.
e OOBsicHEeHHE HAOTIOIAEMBIX SBICHUI.
e N3yuenue ycTpoiicTBa mprOOPOB MO MOJIEISIM U YEPTEKAM.
e Ananmu3 mpoOJEMHBIX CUTYaIUH.
Buowt oeamenvnocmu ¢ npakmuueckoii (Onblmuoit) 0CHOBOU:
o Pabora ¢ KHUHEMATHYECKUMHU CXEMaMH.
e Pemienue 3xcriepuMeHTaNbHBIX 33/1a4.
o Pabota ¢ pa3gaTo4yHbIM MaTepUaIoOM.
o COop u knaccuukanus KOJUIEKIIMOHHOTO MaTepuaia.
e l3mepeHue BeNMUUH.
o IlocTaHoBKa ONBITOB AJIsl JEMOHCTPALIUU KIIACCYy.
e IlocTaHoBka pOHTAIBHBIX OIMBITOB.
o Brimonnenue paboT nmpakTuKyma.
o BruiBienue u yctpaneHue HeMCIIPaBHOCTEH B MpUOOpax.



BrinonHenue 3a1aHuii 0 yCOBEPUICHCTBOBAHUIO TPHOOPOB.
Pa3zpaboTka HOBBIX BAPHAHTOB OIBITA.

ITocTpoeHne runoTe3bl Ha OCHOBE aHAJIM3a UMEIOIIUXCS JAHHBIX.
Pa3paboTka u npoBepka METOAMKH IKCIIEPUMEHTAIBHON pabOTHI.
[IpoBenenune UCCaen0BaTENBCKOTO SKCIIEPUMEHTA.
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