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l. THosicHUTEJbHAA 3aMUCKA

[Iporpamma «HOHBII XMMMK» JE€TaNU3UPYET COJACPKAHUE Kypca KPYKKOBOM J1€ATENbHOCTH, JAaeT MOAPOOHOE pACIpEleIeHHE YacoB U
IIOCJIEI0BATEIbHOCTh U3YUEHHs] TEM U Pa3JIeiIoB.
JlanHasi mporpamma IpeiHa3HayeHa s ydaumxesd 9 kmacca, M0o3BOJISIET PacCHIMPUTh U YIIIYyOUTh y ydallluXcsl MPaKTUUYECKOE NMPUMEHEHHE
MOJIyYE€HHBIX TEOPETHUUECKUX 3HAHUH M0 XUMUHU.
ABTOpCKas nmporpamma paccuntana Ha 34 yueOHbIX yaca (1 yac B HEJleli0),0pUeHTHPOBAHA Ha yriTyOJIeHHE U pacIMpPEHUE 3HAHUIA,
Ha pa3BUTHE JIFOO03HATEIBHOCTH U UHTEPECa K XMMHH, HAa COBEPILIEHCTBOBAHUE YMEHHUM ydaluxcsi o0paiiarbcsi ¢ BEHECTBaMHU.
JlaHHBIN Kypc KPY’KKOBOM JIeATEIIbHOCTH MPEIyCMaTPUBAET SKOJOTMUECKYI0 HAIIPAaBIEHHOCTh XUMUYECKOT0 00pa30BaHus, peycMaTpUBaeT
03HAKOMJIEHUE yJalllUXCsl C XUMUYECKMMHU acTIeKTaMH COBPEMEHHOM IKOJIOTUHU U 3KOJIOTHYECKUX MpobieM (r1o0aibHOe MOTEIIeHHEe KJIMMara,
030HOBBIE JIBIPBI, KUCJIOTHBIE JIOK/IH, 3arPS3HEHNE OKPYKAIOIIEN CpeJibl, NCTOIIEHUE PUPOTHBIX PECYPCOB).
[leHHOCTH MpOTrpaMMBbl 3aKIIFOYAETCS B TOM, YTO YYall[Mecs C TOMOIIBIO KEHC — TEXHOJIOTUI MOJydaT BO3MOXKHOCTh TOCMOTPETh Ha pa3InyHbIe
pOoOJIeMBI C MO3ULIUU YUEHBIX, OIIYTHTh BECh CIEKTP TPeOOBaHUM K HAYUHOMY UCCIIEJOBAHUIO.
AKTyaJlbHOCTh IPOTPAaMMBI B TOM, YTO OHA CO3JIa€T YCJIOBHS JUIsl COLMAIBHOTO, KYJIbTYPHOTO U MPO(EeCcCHOHAIBHOTO CaMOOTIPEIeIICHNUS,
TBOPYECKON CcaMopealln3alluy JUYHOCTU peOEHKA, GOPMUPOBAHUS XUMUYECKON TPAMOTHOCTH. 3HAHUS U YMEHUs, HEOOXOAUMBIE JUIs
OpraHu3aluM UCCIIE0BATENILCKOMN IEATEIbHOCTH, B Oy1yIlleM CTaHyT OCHOBOM Il OpraHU3aluyi HayqHO
HCCIIEI0BATENILCKOM NESATEIbHOCTH B By3aX, KOJIIE/DKAX, TEXHUKyMax U T.[.
Bce nHHOBAIMOHHBIE TIEIarOTMYECKUE TEXHOJIOTMH N3HAYAIIbHO CTPOSATCS HA KOMIETEHTHOCTHOM TOAXO/I€ U HAIlEJICHBI B PE3yJIbTaTe
oOy4eHus Ha Oyaynryro mpo(ecCHOHAIBHYIO JeSITeIbHOCTh. [JlJaHHOE yTBEpKICHNE U OIIpeeseT akTyalbHOCTh IpuMeHeHnss  «Keilc  —
MeToJa» B IpakTHke oOpa3oBaHus. Kelic — TexHOJOruM mnpeacTaBisioT coOoi rpynmy oOpa3oBaTelbHBIX TEXHOJOTHH, METOJOB M IPUEMOB
00y4eHHUsl, OCHOBAaHHBIX HAa PELICHUH KOHKPETHBIX IPO0OJIeM, 3a/1a4, M03BOJIAIOT B3aMMO/I€HCTBOBATH BCEM 00yUarOIMMCS, BKIIKOYask IPEroiaBaTels.
IIpu pa3zpa®oTke HmporpamMMmbl aKLEHT [JeNajics Ha BONPOCHI, KOTOpble B 0a30BOM Kypce XMMHM OCHOBHOM IIKOJIBI PAaccMaTpUBAIOTCS
HE/JIOCTaTOYHO IIOJHO WJIM HE pacCMaTpUBAIOTCS COBCEM. 3alaud M YHPAKHEHUS MOJ00paHbl TaK, YTO 3aHATHS IO HX OCMBICICHHIO HU
PELIEHHIO MPOXOIAT JMOO0 MapasIebHO ¢ U3y4aeMbIM Ha ypOKax MaTepuasoM, J1M00 Kak MOBTOPEHUE YKe MOJIyYCHHbBIX 3HAHUH.
IIpakTuyeckas 3HAUUMOCTb IPOTPaAMMBbI 3aKJIFOYAETCSI B TOM, YTO C IOMOILBIO KeHc- TEXHOJOIMM YAAeTCs aKTMBM3UPOBATh pa3IMyYHbIC
(bakTOphl: TEOPETUYECKHUE 3HAHUSI IO
TOMY MJIM MHOMY KYPCY, IPAaKTUYECKUH OIBIT 00y4yaeMbIX, UX CIIOCOOHOCTh BBICKA3bIBATh CBOU MBICIH, UACH, IPEATIOKEHUS, YMECHHE
BBICITYIIATh AJIbTEPHATUBHYIO TOUKY 3PEHUs], U apIyMEHTHPOBAHO BbICKa3aTh CBOIO.
C noMOIIIBIO 3TOTO METO0/1a 00YyJarolIe MoJIydyaT BO3MOKHOCTb ITPOSIBUTh NYCOBEPILICHCTBOBATh ~ AHAJIMTMUYECKHME UM  OIICHOYHBIE HAaBBIKH,
Hay4YUThCs paboTaTh B KOMaH e, MPUMEHATh Ha PAKTUKE TEOPETHUECKUIl MaTepuail.
HoBuzHa jaHHON IPOrpaMMBI3aKI04aeTCsl B BO3MOKHOCTH U3YyUEHUS yJalllMMKCS HOBBIX TEM, HE pACCMATPUBAEMBIX IIPOIPaMMOM NpeaMeETa,
C TMIOMOIIBIO MPOOJIEMHO- CUTYaTUBHOTO OOYYEHHMSI C MCIIOIb30BAHNEM KEHCOB. DTO MO3BOJIAET CTPOUTH O0OYUYEeHHE yJaluxcs 9 KIaccoB ¢ yueToM
MaKCUMAaJIbHOTO MPUOJIMKEHUS IPEIMETa XUMUHU K MIPAKTUYECKON CTOPOHE KU3HH.



Heas kypca: pacmmpeHre W yriayOlieHHEe 3HAaHUM 10 TPEAMETY, CO3/aHUe BOCIHUTHIBAIOMICH CpPelbl, 00ECHEUnBAIONICH aKTHBHU3AIUIO
MHTEIUICKTYaJIbHBIX HHTEPECOB yYaIUXCsl B CBOOOJHOE BpeMsl, pa3BUTHE 3I0POBOM, TBOPUYECKU PACTYIIEH JIMYHOCTH, TTOATOTOBICHHOU K
KHU3HEIEATSIHHOCTH B HOBBIX YCJIOBHSX, CIIOCOOHON Ha COIMAJIbHO 3HAYMMYIO MPAKTHYECKYIOACATEIbHOCTD, PEAN3aLNI0
JT0OPOBOTHYCCKUX MHHUIIHATHB.
3agaum kypca:
1. ®opmupoBaHue MO3UTUBHON CAMOOLIEHKH, CAMOYBaKEHUSI.
2. ®opMupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B COTPYIHHUECTBE:
— YMEHHE BECTH JHAaJIOor, KOOPAUHUPOBATH CBOM JICHCTBHSI C ICHCTBHSIMH TAPTHEPOB MOCOBMECTHON JIEATEITBHOCTH;
— CTMOCOOHOCTH JOOPOIKENATENBHO U IyTKO OTHOCUTHCS K JIFOJISIM, COTIEPEKNBATH;
— (GOpMHUpPOBaHUE COIMATHHO a/IEKBATHBIX CITOCOOOB MOBEICHHS.
3. ®opmMupoBaHHE CIIOCOOHOCTH K OPTaHU3AIUH JICITEITPHOCTH U YIIPABICHHUIO €1O:
— BOCIIMTAHHUE IIEJICYCTPEMIICHHOCTH U HACTOHYHNBOCTH;
— (GopMHUpPOBaHNE HABBIKOB OPTaHU3alMU pab0vero MpoCTPaHCTBA M PAIMOHAIHLHOTO MCIIOIB30BAHUS pPad0YEeTo BPEMEHHU;
— (GOpMHUpPOBaHNE YMEHHS CAMOCTOSITEIbHO M COBMECTHO IUTAHHUPOBATh JESATEIBHOCTh MCOTPYIHUYECTBO; — (OPMHUPOBAHUE YMEHHS
CaMOCTOSITENIbHO U COBMECTHO TPUHUMATHPEIICHHUS.
4. ®opMupoBaHUE YMEHUS peuiaTh TBOPUECKUE 3aJauH.
5. ®opmupoBaHue yMeHHUs paboTaTh ¢ nHpopMalmei (cOop, cCucTeMaTH3alusI, XpaHCHHE, UCTTOJIH30BaHHUE).

Il. Ilnanupyemble pe3yabTaThl OCBOEHUS COJeP:KaAHUSA KypcaJIMUHOCTHBIMH Pe3yabTATAMM SBIISIIOTCS:
- 8 YeHHOCMHO-0PUEHMAYUOHHOU chepe’. 1yBCTBO TOPAOCTHU 32 POCCUMCKYIO HaYKY, OTHOUICHUEK TPy, LIeJIeyCTPEMICHHOCTD,
CaMOKOHTPOJIb U CAMOOILICHKA;
- 8 mpy0osoli cghepe. TOTOBHOCTh K OCOZHAHHOMY BBIOOPY JlalibHEMHIIEH 00pa30BaTeIbHOUTPACKTOPHUH;
- 8 no3HasamenvHol cgepe: MOTUBALIUMS Y4EHUsS, YMEHUE YNPABISATH CBOEH MO3HABATEIbHOUAEATEIHHOCTH.

IIpeaMeTHBIME Pe3yIbTATAMH OCBOCHUS ITPOTPAMMBI SIBIISIOTCS:

- 8 no3xHagamenvHoll cghepe:
OIMCHIBATh IEMOHCTPALMOHHBIE M CAMOCTOSITEIEHO MPOBEACHHBIE XUMHUECKHUE SKCIIEPUMEHTHI; KITaCCH(PUIIMPOBATh U3Y4EHHBIE OOBEKTHI U SBJICHUS;
JaBaTh ONPECIICHNS N3Y4CHHbIX TOHSITHIA;
OINMCBIBATH U Pa3InvaTh U3y4eHHbIE BELIECTBA, IPUMEHSAEMBbIE B TIOBCEAHEBHOM
KHU3HU; CTPYKTYPUPOBATh U3YUYEHHBIH MaTeprall U XUMHUECKYI0 MH(OPMAIUIO, TOJYYEHHYIO U3 JPYTUXUCTOUYHUKOB;

JieTIaTh BBIBOJIBI M YMO3AKIIIOUECHHUS U3 HAOII01eHUI;0e3011acHO 00paIaThesi BEIeCTBaAMHU.

- 6 mpyoosoli cghepe:

IUTAHUPOBATh M OCYLIECTBIATH CAMOCTOSTENBbHYIO paboTy MO TMOBTOPEHHMIO M OCBOCHUIOTEOPETHYECKOM YacCTH,



IJIJAHUPOBATh U MPOBOJAUTH XUMHUECKHUM SKCIIEPUMEHT; UCII0JIB30BATh BEIECTBA B COOTBETCTBUUC UX IIPEAHAZHAYECHUEM U CBOMCTBAMHM.
- 8 YEeHHOCMHO - OPUEHMAYUOHHOU cghepe:
aHAJIM3UPOBATh u OLICHMBAaTh  IOCJIEACTBHS Il  OKpYXKAIOUIEH cpeablObITOBOM U
IIPOU3BOJICTBEHHON JIEATEIIBHOCTU 4YEJIOBEKA.
- 8 chepe be30nacHOCmuU HCU3HEOeAMENbHOCIU.
OKa3bIBaTh MEPBYIO MTOMOIIb MPU OTPABJICHUSAX, 0)KOTaX U APYTUX TpaBMaX, CBSI3aHHBIX CBEIIECTBAMM U Ja0OpaTOPHBIM 000PYAOBAHUEM.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM SBISIOTCS:
- YMEHHE ONPEeNATh CPEACTBA, FTEHEPUPOBATH UJEH, HEOOXOUMBIE I UX peallu3allliu;
- BJIAJICHUE YHUBEPCAIbHBIMU €CTECTBEHHO-
Hay4YHBIMH CIOCOOAMM JAEATEIbHOCTU: U3MEpEHHE,Ha0lI0/IeHUE, SKCIIEPUMEHT, YueOHOE HCCIIeI0BaHUE;
- YMEHHUE ONpeNeNsiTh IeJId U 3a7auu JIeSTEIbHOCTH, BHIOUpaTh CPeACTBa peaan3alud LeId UIPUMEHSTh UX Ha MPAKTUKE;
- HCII0JIb30BATh PA3IMYHbIE HCTOYHUKH JUISl MTOTYYEHUS XUMHUECKON HHPOPMAIUH.
OcBoeHne mporpaMMbl BHEYPOUHOM JIEATENILHOCTH OOYUYaIOUIMMUCS MO3BOJIUT MOJIYYUThHCIEAYIOIINE PE3yIbTaThl:

B cdepe pasBuTHsI THYHOCTHBIX YHUBEPCAJbHBIX YUEOHBIX JeCTBUI B paMKax:
Koenumuenozo xomnonenma 6yoym cghopmuposatvi:

IKOJIOTUYECKOE CO3HAHWE, MPU3HAHME BBICOKOH IIEHHOCTH KH3HH BO BCEX €€ MPOSIBJICHUIX;IIPABHII MIOBEACHUS B UPE3BBIYAMHBIX CUTYAIUSX;
- OCHOBBI COIMAJLHO-KPUTHIECKOTO MBIIIJICHUS, OPUEHTAINS B 0COOCHHOCTSIX COIMAIBHBIXOTHOIICHUH U B3aUMOICHCTBHH.
Hesamenvrocmuoeo komnonenma 6yoym cghopmuposams:

- YMEHHUE BECTH JIMAJIOT Ha OCHOBE PAaBHOIIPABHBIX OTHOIICHUI M B3aUMHOTO YBaXCHHS UIIPUHSTHS;
- YCTOWYMBBIA TMO3HABATENBHBIM MHTEPEC W CTAHOBIEHHE CMBICIO00pa3yromel (yHKIIMUIIO3HABATEILHOTO MOTHBA;
- TOTOBHOCTBH BBIOOPA PO HIBHOTO 00pa30BaHUS.
L{enHocmmHo2o u IMOYUOHATLHO20 KOMNOHEHMO8 O)yOem chopMuposana:
-  TOTpPeOHOCTHh B CAMOBBIPAKEHUH U CAaMOpEAIN3alluU, COLUaIbHOM Mpu3HaHUK. O0ydaromuics MOTYyYUT BO3ZMOKHOCTh
st POPMHUPOBAHHUS
- TOTOBHOCTHU K CaMOOOPA30BaHMIO U CaMOBOCITHTaHHIO;
- BBIPQXCHHOU YCTOWYHMBOM yU4eOHO-TI03HABATEIILHOW MOTUBAIIMH M HHTEPECA K YUCHHIO.

B cdepe pazBuTHs peryIATHBHBIX YHUBEPCAJIbHbBIX Y4eOHBIX JeHCTBHH 00y4Yaommicst

Hayuumcsa:
- CaMOCTOSTENbHO aHAIM3UPOBATH YCIOBUSA JOCTHUKEHUs LEIM HAa OCHOBE ydeTa BBIJCICHHBIXYYUTEIEM OPUEHTUPOB JIEUCTBUS B HOBOM
y4yeOHOM MaTepuane;



- LeJIeNOoJIaraHuio, BKJIIOYas MOCTaHOBKY HOBBIX IIeJIeH, TpeoOpa3oBaHNe MPAKTUUECKOH 3a/1aulB [I03HABATEIbHYIO;
- IJIAaHUPOBATh ITYTH JOCTHUYKEHUS LieJIeH.
Tonyuums 603MOACHOCNG HAYYUMBCA:
- IIpH [JIAHUPOBAHUM JIOCTHIKEHUS LIeJIell CaMOCTOSITENIbHO U aJIeKBaTHO YUUTBIBATh YCIOBMSI UCPEICTBA UX JOCTUKEHUS;
- CaMOCTOSITEIbHO CTAaBUTh HOBbIE YUEOHbIE 1IEJIU U 33JaUH.

B cdepe pazBuTHns no3HaBaTeJbHBIX YHMBEPCAJBHBIX YUeOHBIX AeiicTBUI 00ydarommiicst
Hayuumcsa:
- MPOBOJUTH HAOJIIOJIEHUS U SKCIIEPUMEHT 1101 PYKOBOJCTBOM YUUTEIS;
- OCHOBAaM peaJln3aluy MPOEKTHO-UCCIIEN0BATEIBCKON IEATEIbHOCTH;
- OCYIIECTBIISATh PACHIMPEHHBIN MOUCK WH(POPMAITUU C UCIIOIH30BAHUEM PECYPCOB OMOIMOTEK MUHTEPHETA.
Lonyuum 603MOMCHOCMb HAYYUMBCA:
- CaMOCTOSITENILHO MPOBOJIUTH UCCIIEJIOBAHNS HA OCHOBE IPUMEHEHHUSI METOI0B HAOIIOACHUS UOKCIIEPUMEHTA;
CTaBUTb MIPOOJIEMY, apTyMEHTUPOBATh €€ aKTyallbHOCTb;
OPraHMU30BaTh UCCIIEIOBAHUE C LIEJIBIO IPOBEPKU THIIOTESHI,
BBIJIBUTaTh THIIOTE3BI O CBA35X U 3aKOHOMEPHOCTAX MPOLECCOB;
JI€JIaTh YMO3AKJIIOYECHHsI U BBIBOJIBI HA OCHOBE apryMEHTALIUH.

B cepe pasBuTHsi KOMMYHUKATHBHBIX YHUBEPCAJbHBIX YUeOHBIX 1eHCTBUI 00y4aromuiics
Hayuumcsa:
a/IeKBaTHO MHCIIOJIb30BAaTh PEYEBBIC CPEACTBA JUIsl PELICHUS Pa3jIMYHbIX KOMMYHHMKATHBHBIX3a]la4; BIAJECTh YCTHOW U MUCHbMEHHON PEUblo;
- aJIeKBAaTHO MCII0JIb30BaTh Peub JJIsl TUIAHUPOBAHUS U PETYIISIIMU CBOEH J1eATEIbHOCTH;
- OpraHU30BBIBATH U MJIAHUPOBATH Y4EOHOE COTPYIHUUECTBO C YUUTEIEM U CBEPCTHUKAMU;
- CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;
- MHTErpPUPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTH MPOJYKTUBHOE B3aMMOJCHCTBHE COCBEPCTHUKAMU U B3POCIBIMH.
Tonyuums 603M0OACHOCb HAYYUMBCA!
- OKa3bIBaTh MOJJICPKKY U COACHCTBHUE TEM, OT KOIO 3aBHCUT JOCTHKEHHUE IIeJId B COBMECTHOMIEATEIHHOCTH;
- Opatb Ha ce0s MHUIIMATUBY B OPraHU3allMd COBMECTHOTO JCHUCTBUS.



111 ®opmbl 1 BUABI YUeOHOI eI TeJIbHOCTH

B nponecce 3ansaTH BEgyIIMMU METOJAMU M IIPUEMAMU OPraHU3ALNN IEATEIbHOCTH YUAIIUXCS ABJIFOTCS:
— METOJI CITyXOBOTO BOCTIPHSTHS U CIIOBECHOM TNepeaayn HH(pOpMaum;IpueMbl: paccKas, JIEKIUs, TUCKyccHs, Oecena,
BBICTYILICHHUE;
— METO/ CTUMYJIMPOBAHUS U MOTHUBALUU;
MIPUEMBI: CO3/IaHHE CUTYallMH YCIeXa, OOIIpPEHHE, BEITIOJHEHHE TBOPUECKUX 3a/laHuM, CO3TaHUENPOOIEMHON CUTYalluH, TPOrHO3UpOBaHUE Oy Tyieit
NEeSITeIbHOCTH, KOPPEKTHOE MPEAbsIBICHNE TPEOOBAHNN, 3aMHTEPECOBAHHOCTD PE3yIbTaTaMU pabOThI;
— MeToJ1 nepeadr nHGOpPMaIUH C MOMOIIBIO IPAKTUYECKOH 1€ TENbHOCTH;
MIPUEMBI: COCTaBJICHHUE IJIaHa, TE3UCOB BBICTYINIEHUH, peJaKTUPOBAaHUE, OLIEHUBAHUE BHICTYIUICHUH, COCTABJICHNE CXEM U TaOJIHII,
— METOJI KOHTPOJIS;
MIPUEMBI: aHAJIU3 BBICTYIUJICHHUH, HaOJII0/IEHUS, CAMOOIICHKA, OLIEHKA I'PYIIIbI, TECThI,BBICTYIJICHUS Ha 3aHATHUSX, 3al[UTa IPOEKTA.

D opMbl OPraHu3auuu 00y4eHus:
— TPYNIIOBEIE;
— UHIMBUIyaJbHbIC;

— (ppoHTATBHBIE.

IV ®opMbI KOHTPOJISI Pe3yJbTATOB OCBOECHUSI MPOTrPAMMbI

DOopMBI KOHTPOJIS:

O TEKYIIUHA KOHTPOJIb (OI[€HKA aKTUBHOCTHU MPH OOCYKJICHUH MPOOIEMHBIX BOIPOCOB,PE3yabTAaTOB BHINOJIHEHHUS
JOMAIIHUX 3a/IaHui);

0 TEMaTUYECKUI KOHTPOJIb (OLIEHKA Pe3yIbTaTOB TEMAaTHUYECKOTO TECTUPOBAHMS);

0 WTOTOBBIA KOHTPOJIb (OLIEHKA PEe3yIbTaTOB BHIMIOJHEHHS pa3nu4HbIX BapuaHToB KIIMoB)

V CoaepxaHus Kypca KpPY:KKOBOI 1eATeJIbHOCTH

BEHIECTBA (3 uaca)
Hemnoro u3 ucropun xumun. XuMus BUepa, cerojiHs, 3aBTpa.BemectBo, puznyeckre cBOiCTBa BELIECTB.
OTnuyne YuCTHIX BelecTB oT cMeceil. CrocoObl pa3zienenus cMeceil.
IIpakTuuyeckas padora Ne 1 «CriocoObl pa3eneHus cmecein».



XUMHUYECKHUE PEAKIIUU (4 uaca)

[Tpu3Haku xuMuyeckux peakiuii. Kimaccudukamus XuMU4ecKuX peakiyii 1Mo pa3InyHbIM MPU3HAKAM. DJIEKTPOIUTHYECKAS TUCCOIUAINS. DIEKTPOI
HTBI U HCOJICKTPOJIUTEI. PeaKIII/II/I HOHHOTO 00MeHa. OKUCINTEIBHO-BOCCTAHOBUTEILHEIE peaKknuuu. OKUCIIUTEIN U BOCCTAHOBUTEIM.

JlaGopaTopuas padora Ne 1 «Peakius 3amMemeHnss MEIH KeJIe30M B paCTBOPE MEIHOTO KyIIOpoca, BOJIOPO/ia IIMHKOM B PacTBOpe

COJITHOM KHUCJIOTBD».

JlaGopaTopnasi padora Ne 2 «Peakiust oOMeHa MexX Ty KapOOHATOM KaJIbIUS M COJISTHON KHUCIOTOM, XJIOPHIOM Oapusi U CEPHOU KUCIOTOW, «Peakmust
paznoxenus ruapokcuna meau (11)».

METAJLJIBI (9 uacos)

XapakTepucTHKa METAJIJIOB IIABHBIX MOATPYIII U UX COEAUHEHUN
OO1as XapakTepuCTHKa METaIOB I1aBHbIX noArpymi [-1II rpynn B cBsi3u ¢ MX MOJI0KEHHEM B IEPUOANYECKOI cucTeMe XUMHUYeCKuX dneMmeHnToB 1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB.
XapakTepHble XUMUUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB U COCTUHEHNI METAJUIOB - IIEJIOYHBIX, IIEJJOYHO3EMEIbHBIX.
XapakTepucTUKA MEPEXOIHBIX AJIEMEHTOB — ME/IH, JKeJe3a, aJJFOMUHUS 10 UX MOJIOKEHHUIO B IEPUOANYECKON CUCTEME XUMUYECKUX 31emMeHToB J1. 1.
MenneneeBa 1 0COOEHHOCTSIM CTPOEHUSUX aTOMOB.
Mertasisl B IpUpoAe: pyabl YEPHBIX, IIBETHBIX, IParolleHHbIX METAJUIOB. XapaKTepHble MeTa/lIndeckue, (pu3nueckue u XMMHYECKrUe CBOICTBA, BHYTP
€HHEee CTpOeHHE MeTAIIOB. [[oHATHE aKTUBHBIX U TACCUBHBIX MeTasuIoOB. [loyb3a U Bpea METAIIIOB AJIs YEIOBEKa.

DIJIEKTPOXUMHUYECKUH PsiJl HANIPsLKEHUH MeTaiioB. Koppo3ust MetamioB. MexaHusm

Koppo3uu MetaiioB. Kiaccudukanus koppo3un MeTayioB. CiocoObl 3alIUTHI OT KOPPO3UH. AHTUKOPPO3UiTtHbIe TOKPBITH. CILIaBbI.
Peakun OBP ¢ yuacTuem MeramioB u ux coenunennid. Llemouku npespanienuii (mo odpasimy OI'D).

IIpakTHyeckasi padora Ne 2 «KadecTBeHHBIC peakIIMK Ha HOHBI METAJIJIOB)

HEMETAJLIBI (13 uacos)

Hemerane! B Ipupoac. Hcnons3oBanue IIPpUPOAHBIX PECYPCOB.

CTpOGHI/IC ATOMOB HEMCTAJIJIOB. CTpOGHI/ISI MOJICKYJI HCMETAJIJIOB. dusnueckue cBOMCTBA HEMETAJLIOB. COCTaB U CBOMCTBA IMPOCTBIX

BCIICCTB — HEMCTAJIJIOB.

PH,Z[ QJICKTPOOTPUHIATCIBHOCTH HEMCTAJJIIOB. XHUMHYECKHE CBOMICTBAa HEMETAJLIIOB.

HpaKTI/I‘{CCKaH 1IKaja 3JIEKTPOOTPpUIATCIIBHOCTU aTOMOB. HemeTauibl — OKUCIIUTEIN U BOCCTAHOBUTEIIH. B3aHMOHCﬁCTBH€ C IMPOCTBIMU U CIIOKHBIMU
BCIICCTBaM.



OO01as XxapakTepucTHKa HEMETAUIOB TUIaBHbIX noarpymnm 1V—
VIl rpynn B cBA3M € UX MOJI0XKEHUEM B IEPUOINYECKON cucTeMe XuMudeckux ieMeHToB J[.M. MenneneeBa 1 0COOEHHOCTIAMHU CTPOEHUS
UX aTOMOB.
XapakTepHbIe XUMUYECKUE CBOMCTBA IIPOCTBIX BELUIECTB U COCAMHEHUN HEMETAUIOB - FAJIOTEHOB, KMCIOPOJIa, CEPHI, a30Ta,
docdopa, yriepoaa, KpeMHHUS.
Pemrenne 3agannii Ha COCTaBICHUE YPABHEHNN XUMUYECKUX PEAKIUN.
IIpakTnueckas padora Ne 3 «DxcnepuMeHTaNbHbIE 33a4H 110 PACIIO3HABAHMIO U MOJyYEHHUIO BELIECTB

XUMMUSI U 3IOPOBBE (2 yaca)

CocraB u cpeacTBa COBPEMEHHBIX U CTAPUHHBIX CPEJCTB TMTUEHBL, POJIb XUMUYECKUX 3HAHUI B IPAMOTHOM BBIOOPE STHX CPEJICTB; MOJIE3HBIE COBETHI
10 YXOZy 3a IIOJIOCTBIO PTa.

OCHOBHBIE COCTaBJIAONLINE 3I0pPOBOT0O 00pa3a >xu3HuU. [IpaBuia noauepkanust 310pOBOro

oOpa3zaxu3Hu. Posib XUMHUYECKUX 3HAHUM NPU aHAIM3€ B3aUMO/JICHCTBUS OpraHu3Ma C BHEIIHEH Cpeoil.

XUMMUSI U SKOJIOT'USI (4 uacos)

OcHOBHBIE BUIBI 3aTPA3HEHUN aTMOCHEPHI U UX

ncrouynukn. Boma. Boma B macinradax mraneTsl. O4ncTKa MUTHEBOM BOIEL.

[TapuukoBbIid 3¢ dekT, TI00aTpHOe MOTEIUICHHE KJIMMaTa U WX BO3MOXHBIE TIOCHeCTBUsI. O30HOBBINA CIIOH
Y ero 3HaueHue JJIs1 )KM3HU Ha 3emiie. 3anura atMoc(epsl OT 3arps3HEHUS.

Hedtp u HedTenpoaykTsl. HedTh kak TOTIINBO. 3arpsa3HeHHs] MUPOBBIX

BOJI0€MOB. JIn4yHasi OTBETCTBEHHOCTh KaX/I0TO YeIOBeKa 3a 0€30MacCHYI0 OKPYKAIOLIYIO Cpeay.



Hcnoab3oBanue 060py10BaHus

BOCCTAaHOBHUTCIIbHBIC

PCaKIUU. OKXHCIIUTEIIN ¥ BOCCTAHOBUTEIIN.

Koa- Bo HEHTPA eCTECTBEHHOHAYYHOU UTEXHOJI0TrHYec
Ne Tema 3ansaTust 4acoB KOl HANlpaBJIEHHOCTEH
n/n «Touka pocray»
l. Bemecrna 3
1. | HemHoro w3 wucrtopuu XuMUU. XHUMHS Buepa, JleMoHCTpaIioOHHOE 000pYy/I0BaHKE
CEroJIHS, 3aBTpa.
2. | BemectBo, (hn3mueckne cBoiicTBa BemecTB. OTIIMYME YUCTBHIX BEHIECTB O
T cmeceit. CriocoObl
pa3aeneHus CMecen.
3. | Ipaktnueckass padora Ne 1  «CrocoOsI pa3yieneHus cMeceii. [Mudposas nabopatopus moxumuu (0a30BbIi
YPOBEHB),KOMIUIEKT MOCY/bl U 000PyI0BaHUS
JUTSL yYEHUYECKUX OTBITOB ((hU3UKA, XUMUS,
OMOJIOTHS ), KOMIUIEKT XUMHYECKHX PEAKTHBOB
1. XHMHYeCKHE peaKInu 4
4. | IlpuzHaku xuMudeckux peakiui. KinaccuukanusaxuMuueckux peakiui mo
Pa3IMYHBIM [IPU3HAKAM.
DNEKTPOIUTHYECKAs AUCCOIUAIIHSL.
5. | DNeKTPOIUTHI U HEINEKTPOIUTHI. Peakiinu nonnoroooMena. OKUCIUTEIHHO- JemoHcTpanonHoe 060pya0BaHue




6. | JJabopaTopHas padora Ne 1 «Peaxnus [Mudposas naboparopus noxumuu (0a30BbIit
3aMeILEHUsI ME/IU KEJNEe30M B paCTBOPE MEIHOTO KyIopoca,BOA0po/ia LIMHK YPOBEHB), KOMIUIEKT MOCY/Ibl U 000PYI0BaHUs
OM B PAacTBOPE COJITHOM KHCIOTBI». JUTSL YYEHUYECKUX OTBITOB ((hU3UKA, XUMUSL,

OHMOJIOTHS ), KOMIUIEKT XUMHYECKIX PEAKTHBOB

7. | JlabopaTopHasi padora Ne 2 «Peakius oOMeHa MEX Ty KapOOHAaTOM Hudposast maboparopusi moxumuu (0a30BbIN
KaJIbIIHs " COJISTHOM YPOBEHB),KOMIUIEKT MOCY/bl U 000PyI0BaHUS
KHCJIOTOH, XJIOPUJIOM OapHsi U CEPHOM KUCTOTONY, «PeakiuspaznoxeHus T JUTSL yYEHUYECKUX OTBITOB ((hU3UKA, XUMUSI,
uapokcuaa meau (11)». OMO0JIOTHS ), KOMIUIEKT XUMUYECKHX PEaKTHBOB
I1l. Meranisl.

8. | XapakTepucTUKa METAUIOB TJIaBHBIX MOATPYIIT U UX
COECIUHEHU.

9. | O6mas xapakTeprcTUKa METAJUIOB TJIaBHBIX MOATpyHH I—
[l rpymim B CBSI3U € UX MOJIOKEHUEM BIIEPHOUUECKON crucTeMe
xumuueckux 3nemeHToB J.1. MenaeneeBa u 0coOEHHOCTU CTPOEHHS UX
aTOMOB.

10. | XapaktepHble XMMHUECKHE CBONCTBA JlemoHcTpamoHHOe000py1I0BaHUE

IPOCTBIX BCILICCTB U COE€IMHEHUM METAJIJIOB - IICJIOYHbIX,
MICJI0OYHO3EMCIIBHBIX




11.

XapaKTepI/ICTI/IKa MNEPCXOJHBIX JICMCHTOB — MCIH,KCJIC3a, aJIIOMHUHUA 110
HUX ITOJOXCHUIO B Hepnommecxoﬁ CHUCTEMEC XUMHUYCCKUX

aneMeHToB/.M. MenneneeBa u 0COOEHHOCTSAM CTPOCHUS UX

aTOMOB.

12. | Metamibl B mpupo/ie: pyasl YEPHBIX, IIBETHBIX, IPArOlEeHHBIX METAaJLIO
B. XapakrepHbleMeTaJUIMIeCKue, (PU3NIECKe U XUMHUYECKHIE
CBOICTBA, BHYTPEHHEE CTPOCHUE METAJLIOB.

13. | IloHsITHE aKTUBHBIX U IMTACCUBHBIX MeTaIIOB. [ToJb3a
U BpeJl METAJIJIOB JUIsI YEJIOBEKA.

14. | DnexTpoxumuueckuil psia HanpsbkeHu MetaiioB. Koppo3us meTtansos. KoMIUIeKT KOJUTeKIMi U3 CIICcKa
Mexanu3m koppo3uu MetamioB. Kiaccuukanus Koppo3un METaIoB.
CriocoOsl 3a1IUThl OT KOPPO3UU. AHTUKOPPO3UMHBIETOKPBITUS. CIUIaBhI.

15. | Peakiun OBP ¢ ydactmem MeTaioB W HX JleMoHCTpaInMOHHO€000pyI0BaHUE
coemuaeHui. llemoukn mpespamienuii (mo o6pasiyOlDd).

16. | [IpakTuyeckasi padora Ne 2 «KadyecTBeHHbICPEAKIIUN HA HOHBI udposast maboparopwus moxumuu (06a30BbIT
METaJLJIOBY YPOBEHB),KOMIUIEKT MOCY/bl U 000PyI0BaHUS

JUISL YAYEHUYECKUX ONBITOB ((U3MKa, XUMHUSI,
OUO0JI0THS ), KOMIUIEKT XUMUYECKIX PEaKTHBOB

IV. Hemeransibl 13

17. | Hemeramisl B npuposie. Mcnonb30Banue npupoIHbIX
pecypcoB.

18. | CtpoeHue aToMOB HEMETAJUIOB.

19. | CtpoeHust MOJIEKYSl HEMETAJIJIOB.

20. | dusnyeckre CBOWCTBA HEMETAIJIOB.




21.

CoctaB U cCBOWCTBa MpPOCTBIX BELIECTB —
HEMETAJUIOB.

22. | Psii onexTpoOoTpHUIIaTeIbHOCTH HEMETAJIIOB.
23. | XuMu4ecknue CBOMCTBA HEMETAJIIOB. [Mudposas naboparopus noxumuu (0a30BbIit
YPOBEHB), KOMIUIEKT MOCY/bl U 000PY10BaHUs
JUISL YYEHUYECKUX ONBITOB ((pU3MKa, XUMHUS,
OMOJIOTHS ), KOMIUIEKT
XUMHYECKUX PEAKTHBOB
24. | IIpakTuueckass 1IKaja  dAJIEKTPOOTPHUIATEIHLHOCTH
aTOMOB.
25. | Hemetasuibl — OKUCIHUTENH U
BOccTaHOBUTENM. B3aumoeiicTBre ¢ IPOCTHIMU U CIOKHBIMU
BEI[ECTBAM.
26. | OGmras xapaKTepucTUKa HEMETauIoB riaaBHbIX nmoarpymm IV-VII  rpynm B
CBS3M C UX TMOJOXKEHHEMB NEPUOJAUYECKON CcHCTeMe XHMHYECKUX
anemenToB J[.M1. MenneneeBa U 0OCOOEHHOCTSIMU CTPOCHUS HX
aTOMOB.
27. | XapakTepHble XUMUYECKUE CBOICTBA MPOCTHIX BEIIECTB U COCTUHEHHI HEMe
TaJJIOB - FaJIOre€HOB,KUCIOPOa, cephl, a3oTa, Qocdopa, yriepona,
KpEMHHUSL.
28. | Pemmienne 3amaHuii Ha COCTaBIIEHHWE ypaBHEHUH

XUMHWYCCKUX peaKHHfI.




29.

IIpakTuyeckas padora Ne 3 « DkciepuMeHTaIbHBIE3ada4H 110 PacIio3HaBa
HUIO U TIOJYYEHHIO BEIIECTB)»

Hudposas maboparopusi moxumuu (0a30BbIN
YPOBEHB), KOMIUIEKT MOCY/bl U 000PY10BaHUs
JUISL YYEHUYECKUX ONBITOB ((pU3MKa, XUMMUSI,
OMO0JI0THS ), KOMIUIEKT XUMHUYECKUX PEAKTUBOB

V. Xumusi 4 310pOBb€

30. | CocraB u cpeicTBa COBPEMEHHBIX U CTAPUHHBIX CPEJCTB TUTHCHBI, POJIb XUM
WYECKUX 3HAHUH B
IPaMOTHOM BBIOOPE ATHX CPEJICTB; IMOJIC3HBIC COBETHI
10 YXO/Y 3a MOJIOCTBIO pTa.
31. | OcHOBHBIE COCTABIISIFOIINE 3TOPOBOTO 00pa3a
xu3HU. [IpaBuia noanepkanus 310poBOTro oOpa3zaku3Hu. Posb
XUMHYECKUX 3HAHUH MpU
aHaJiM3€ B3aUMOJICHCTBUS OpraHu3Ma C BHEIIHEN CPEIOi.
VI. Xumus u 3xoji0rust
32. | OcHOBHBIC BHIIBI 3arps3HeHUl aTMocepbl U HX
HCTOYHUKHU.
33. [ Boga. Boma B wMacmratax 1uramersl. OdmcTka
HUTHEBOI BOEIL.
34. | [TapaukoBblii 3 PexT, r1odabHOE MOTEIUICHHE KIIMMaTa U UX BO3MOYKHBIC
MOCJIEJICTBUSL.
O30HOBBIN CJION U €ro 3HaYeHHE ISl KU3HU Ha 3emiie. 3almra
aTMocdepsl OT 3arpsi3HEHUSL.
35. | Hedgtp u nedrenponykrel. HedTh kak TOmianBo.3arpsi3HEHUS MUPOBBIX BOJ KoMIIeKT KoJeKuil u3 crucka

OCMOB.
JInmyHas OTBETCTBEHHOCTh KaXKI0T0 YeJIOBEKA 336630HaCHYIO OKpYyKaro

HIYIO Cpejy.
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