MOSICHUTEJIBHAS 3AITUCKA
Pabouasi nporpamMmma y4e0HOro npeaMera XumMusi pazpadoTaHa Ha OCHOBe:

- GdenepanbHOTO TOCYAPCTBEHHOTO 00pa30BaTEILHOIO CTaHAAPTa OCHOBHOTO 001Iero o0pa3oBaHus (prka3 MUHHCTEpCTBA 00pa30BaHUs U HAYKHU
Poccuiickoii @eneparuu ot 17 mexkadpst 2010 romga Ne 1897, ¢ usMeHEHHSIMH);

- Ilpumepnoii ocnosnoit o6pazoeamenvHoOi NPOZPAMMBL OCHOBHO20 00uwie20 00pazoeanus, 0000pennoi DedepanbHblm YUeOHO-MemoOUudecKum
00veouHnenuem no oouemy oopazosanuio (npomokon 3aceoanusn om 8 anpena 2015 2. Ne 1/15);

- Ocnosnoii oopazosamenvroii npozpammol MOY COIII x.Byproeckuit na 2021 |/ 2022,

- ABTopckoi iporpammel ["abpuensu O.C. [Iporpamma kypca xumun 11 8-11 kitaccoB 001meo0pa3oBaTenbHbIX yupexaeauit M.: Jlpoda , 2011 r.
- Yue6noro minana MOY COILI x.bypkoBckuii Ha 2021/ 2022 y4eGHbIi rox

Menn:
- OCBOCHHE BOKHEUIITNX 3HAHUM 00 OCHOBHBIX MOHATUSX W 3aKOHAX XMMHH, XUMHYECKOW CHMBOJIHKE;

- OBJIaZICHUE YMEHUSMM HaOII0aTh XUMUUYECKHUE SBJICHUS, TPOBOAUTH XUMUYECKUH SKCIEPUMEHT, IPOU3BOIUTh PACUEThl HA OCHOBE XUMUYECKUX
¢dbopMyn BeUIECTB M YpaBHEHHI XUMUYECKUX PEAKIIMA;

- Pa3BUTHUC IIO3HABATCIIBHBIX HHTEPECOB W HHTCIIICKTYaJIbHBIX CIIOCOOHOCTEH B nmpouecce MpOBEACHHUA XHUMHYECKOI'O OKCIICPUMCHTA,
CaMOCTOATCIIBHOT'O HpI/IO6p€TeHI/15[ 3HAHHI B COOTBETCTBUH C BO3HUKAIOIIUMM KHN3HCHHBIMHI HOTpC6HOCT$IMI/I;

- BOCHUTAHHE OTHOIICHMUS] K XUMHUHU KaK K OAHOMY U3 (yHJIaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHHSA W DJIEMEHTY OOIIeueI0BEYECKOil
KYJIbTYpBI;

- IPUMCHCHHUC IMOJTYYCHHBIX 3HAHUHU U yMCHI/Iﬁ JJIsL 0€e30I1acCHOr0 MCIIOJIL30BAHHUS BCIICCTB U MATCpHaJIOB B 6I)ITy, CEIbCKOM XO3SMCTBE W Ha
MPOU3BOJICTBE, PEIICHMS MPAKTUYECKUX 3a7ady B TOBCEIHEBHOW KU3HM, MPEAYNPEKICHUS SIBICHUN, HAHOCSIIMX BpEd 3J0POBBIO 4YeJIOBEKa M
OKpY’Karolllen cpene.

3agaun:

- (opMHpOBaHUE y YyYAIIUXCS 3HAHUN OCHOB HAyKH — BaXHEUIINWX (hAaKTOB, MOHSATUH, 3aKOHOB M TEOPUN, XMMHUYECKOTO S3bIKA, JOCTYITHBIX
0000IIEHN U TIOHATHUN O MPUHITUIIAX XUMUYECKOTO MMPON3BOICTBA;

- Pa3BHUTHUC YMeHI/Iﬁ pa6OTaTB C BCIICCTBAMH, BBIIIOJIHATD HECJIOKHBIH XMMHYCCKHUI OKCIICPUMCHT, CO6J'II-OI[aTB IIpaBuJIa TCXHUKHU 6C3OH3.CHOCTI/I,
rpaMOTHO IMPUMCHATH XUMHWYCCKUEC 3HAHUA B 06H_[eHI/II/I C HpHpOHOfI;

- PACKPBITHEC POJIM XMMHHU B pCIICHUHN rI100aJIbHBIX HpO6HeM YCJIOBCUYCCTBA,



- pa3BUTHE JIMYHOCTH ydaliuxcs, GOpMUPOBAHUE Y HUX TYMaHUCTUYECKOI'O OTHOLIEHHUS U 3KOJIOTHYECKH 11€7eC000pa3HOro NOBEICHUS B ObITY U B
TPYIOBOH NESATEIBHOCTH.

Kosan4yecTBo yueOHbIX 4acoB: 68 yacos (2 yaca B HEJIEIIO),
B TOM YHCIIE

KOHTPOJbHBIX — 3

IPAKTHYECKUX - 5

Y4yeOHo-MeTOANIECKOE o0ecreyeHme:
O.C. TI'abpuensta Xumust. 9 kimace. M. Ipoda, 2014-2019.

@D opMbI HTOTOBOI aTTeCTAIIMM: dYK3aMeH (10 BEIOOPY)

Pabouas mporpamma paspaborana Ha ocHoBe [IpumepHO#l pabodeill mporpamMMbl 1O XMMHH, B COOTBETCTBUU C TPEOOBaHHUAMHU K Pe3ylIbTaTam
OCHOBHOTO 00IIero 00pa3oBaHMsI, MPEICTABICHHBIMH B (elepalbHOM TOCYIapCTBEHHOM O00Opa30BaTENIbHOM CTaHAApTe, W OPUEHTHPOBAaHA Ha
UCIIOJIb30BaHNE y4eOHO-METOIMUECKOr0 KOMIUIEKTA!

1. I'abpuensn, O. C. Xumus. 9 xnace : yaeonuk / O. C. ['abpuensH. — 2-e usn., crepeorun. — M. : Ilpoda, 2014.

2. I'abpuenan, O. C. Xumus. 9 ki1. : pabouas Terpazap k yueonuky O. C. ['abpuensna «Xumus. 9 knace» / O. C. 'abpuensn, C. A. Cnagkos. — 2-e
u3., crepeoturt. — M. : Jlpoda, 2014.

3. labpuenan, O. C. Xumus. 9 Ki1. : TeTpaap g 1a00paTOPHBIX OMBITOB U MpakTuieckux padot / O. C. I'abpuensn, A. B. fAmykosa. — M. : llpoda,
2014.

4. I'abpuenan, O. C. Terpanp 1 OIICHKU KadyecTBa 3HaHUH 1o xumuH K yaeOHuky O. C. 'abpuensna «Xumus. 9 kimace» / O. C. I'abpuensn, A. B.
Kynmosa. — 2-e u3a., crepeorur. — M. : [Ipoda, 2014.

5. Tabpuensn, O. C. Xumus. 89 k. : meron. nmocodbue / O. C. I'abpuensn, A. B. Kymmoa. — M. : [Ipoda, 2014.

6. [abpuenan, O. C. Xumus. 9 K. : KOHTpOJIbHbIE U npoBepounblie padotsl / O. C. I'abpuensn, I1. H. bepe3skun, A. A. YmakoBa. — M. : [Ipoda,
2013.

7. I'abpuenan, O. C. XUMUYECKUN HKCHEPUMEHT B mIKoje. 9 K. : yuyeOHO-meronuueckoe mocobue / O.C. I'abpuensn, H. H. Pynos, B. U.
Tonkynos, I'. A. Illunapesa. — M. : [Ipocda, 2010.

8. I'abpuenan, O. C. Xumusl. 9 k1. : 35IeKTpoHHOE MyJbTuMenuiitHoe npmwiokenue / O. C. I'abpuensa. — M. : JIpoda, 2014.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPE/IMETA

B coorBerctBUM C (enepalbHbIM TI'OCYIapCTBEHHBIM 00pa3oBaTelIbHBIM CTAaHJAPTOM OCHOBHOTO OOLIEro oOpa3oBaHMs ydallluecsl IOJKHBI
OBJIQJIETh TAKUMHU TI03HABATENbHBIMU YUYEOHBIMU IEUCTBUAMH, KaK yMEeHHE (OpMYJIMPOBATh NIPOOJIEMY U TUIIOTE3Y, CTABUTH LENU U 3aJa4H, CTPOUTh
IJIaHbl JOCTWKEHMS LEICH W PEIICHMsS IIOCTaBJICHHBIX 3aJay, MPOBOAUTH DKCIIEPUMEHT M HAa €r0 OCHOBE JelaTb BBIBOABI U YMO3AKIIOYCHMUS,



IIPEJCTABJIATh X U OTCTaUBaTh CBOIO TOUKY 3peHMs. Kpome aToro, yuyammecs DOJKHBI OBJIAJETh IPUEMAMH, CBSA3aHHBIMU C OIPEIEICHUEM TIOHSATUI:
OrpaHUYMBATh UX, ONUCHIBATh, XapaKTEepU30BaTb U cpaBHUBaTh. CleAoBaTENbHO, IPU MU3YYEHWHM XMMHUU B OCHOBHOW INKOJIE Yy4alluecs JOJKHbI
OBJIa/I€Th YYEOHBIMU JI€HICTBUSMU, MO3BOJISIOLUIMMU UM JIOCTUYb JTMYHOCTHBIX, IPEMETHBIX U METANIPEeIMETHBIX 00pa30BaTeIbHbIX PE3yIbTATOB.

[Ipennaraemass mporpamma MO XHMHH DPACKpbhIBaeT BKJIaJ y4yeOHOro mIpeaMeTa B JOCTHIKEHHE LeJel OCHOBHOro o0Imiero oOpa3oBaHUS M
OIpe/IeNAeT BaXKHENIIINE COAEpKATENbHbIE TMHUY NPEAMETA:

* «BEILECTBO» — 3HAHUE O COCTABE U CTPOECHUU BELECTB, UX CBOMCTBAX M OMOIOIMYECKOM 3HAUYEHUH;

* «XUMHUECKas peakuus» — 3HAHHWE O MPEBPALICHHUSIX OJHUX BEUIECTB B JAPYrHe, YCIOBUSAX IMPOTEKAHHWs TAaKUX IpPEBpallleHH U crocodax
YIIPaBJICHUS PEeaKIUsAMU;

* (IIPUMEHEHHE BEIECTB» — 3HAHUE U OMBIT 0e30MacHOr0 OOpalIeH sl ¢ BEIIECTBAMH, MaTepUalaMy U MpoLleccaMy, HeOOXOAUMBIMU B OBITY U Ha
IIPOU3BOJICTBE;

* (SI3bIK XMMHUHU» — OINEPUPOBAHHUE CUCTEMON BAXKHEHIIMX XUMHYECKUX MOHATUN, 3HAHWE XMUMHYECKONH HOMEHKJIATyphl, a TaKKe BIaJICHUE
XMUMHUYECKON CUMBOJIMKOM (XMMUYECKUMHU (HOPMYIIaMU U YPaBHEHHUSIMH).

MECTO YYEBHOI'O TIPEJJMETA B YYEBHOM IIVIAHE

B mpormecce ocBoeHus mporpamMmbl Kypca XMMHUHU JUIsI OCHOBHOM IIKOJIBI y4alllMecsl OBJIAZICBAIOT YMEHHUSMH CTaBUTh BOMPOCHI, HAOJI0JATh,
OOBACHATh, KIACCU(UIMPOBATh, CPAaBHUBATh, NPOBOAUTH HKCIEPUMEHT WU HHTEPIPETUPOBATH BHIBOJBI HAa €r0 OCHOBE, ONPEAEIATh HCTOUYHUKHU
XUMHAYECKOH HH(OpMaIUM, Moay4yaTb W aHAJU3UPOBATh €€, a TakXkKe TOTOBUTh HA JTOW OCHOBE COOCTBEHHBIH HH(POPMAIIMOHHBIA MPOAYKT,
IIPE3EHTOBATh €0 U BECTU AUCKYCCHIO.

[Iporpamma Kypca XMMHH JUIS OCHOBHOM IIKOJIBI pa3pabaThiBajlach C YYETOM IEPBOHAYAIBHBIX TPEACTABICHUH, TMOIYYECHHBIX YYalIIMHCS B
HAyaJIbHOW IIKOJIE MPU U3YYEHUH OKPY>KAIOILIEro MUpa.

[Ipennaraemasi mporpaMma XOTsI U HOCUT OOIIEKYJIbTYpHBIA XapakTep M HE CTaBUT 3a7ady Npo(ecCHOHATbHOW MOJArOTOBKHM y4YalUXCs, TEM HE
MEHee MO3BOJIET UM ONPEAEIUTHCS C BHIOOPOM Mpoduist o0yueHus B cTapiiei MKoJe.

baszucublil yueOHbIN (00Opa3zoBaTebHbIN) IJIaH HAa U3Y4€HUE XMMHUU B OCHOBHOMH IIKOJIE OTBOJIUT 2 y4eOHBIX yaca B HEJENIO B TEUEHUE KaXJI0Tr0o
roaa oOyuenus, Bcero 140 ypokos, o 70 4acoB B rof.

OCHOBHBIE UJEN TPEJJIATAEMOI'O KYPCA

* MarepuanbHO€e €JUHCTBO BEIIECTB €CTECTBEHHOIO MUPA, UX T'€HETUYECKas CBA3b;

* IPUYMHHO-CJIE/ICTBEHHbIE CBA3HM MEX/y COCTAaBOM, CTPOEHHEM, CBOWCTBAMH, IIOTYYEHUEM U IPUMEHEHHUEM BEILECTB;

* I03HaBAEMOCTb BEIIECTB U 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX PEaKIINii;

* 00BSICHAIONIAS U IPOrHO3UPYIOILAs POJIb TEOPETHUECKUX 3HaHUH JUIs (DaKTOJIOrMYECKOro MaTepraia XuMUH 3JIEMEHTOB;

* KOHKPETHOE XMMHMUYECKOE COEJMHEHHE KaK 3BEHO B HENPEPBHIBHOM IIEMM MPEBpAIlEHUI BEIIECTB, YJacTBYIOLEE B KPYroBOPOTE€ XMMHUYECKUX
AJIEMEHTOB U XMMHUYECKOH 3BOJIIOLUN;

* 00BEKTHUBHOCTh U MIO3HABAEMOCTh 3aKOHOB MPHUPO/Ibl; 3HAHUE 3aKOHOB XMMHUU MO3BOJISET YNPaBIATh XMMUUYECKUMU IPEBPAIICHUSIMU BEILECTB,
HaXOJUTh HKOJIOTUYECKU Oe30MacHbIe CIIOCOObI TPOM3BOACTBA U OXPAHBI OKPYKAIOILIECH CpeJbl OT 3arpsi3HEHUS;



* B3aMMOCBSI3aHHOCTb HAayKHM M IpPaKTUKH;, TpeOOBaHMs MPAKTUKU — JABWXKYIIAas CUlIa Pa3BUTHS HAyKH, YCIIEXH HPAKTUKU OOYCIOBIICHBI
JOCTHKCHHUSIMU HAyKU;

* pa3BUTHE XUMHUYECKOW HAYKH U XMMM3aLlMs HApOJHOI0 X035 CTBa CIIy)KaT MHTepecaM 4esloBeKa U 0OIIEeCTBa B LIE€I0M, UMEIOT T'YMaHUCTHYECK Ui
XapakTep U MPU3BAHbI CIIOCOOCTBOBATH PEIICHUIO II100abHBIX TPOOJIEM COBPEMEHHOCTH.

OTH uaeu peanu3yroTcs IIyTeM AOCTHXKEHUS CIEAYIOLINX Ueell:

* popmuposanue y ydamuxcs XMMUYECKOH KapTHHBI MUpa KaK OpraHMYECKON 4acTH €ro LeJIOCTHON €CTeCTBEHHOHAYYHOW KapTHHBI,

* pazsumue TO3HABATEILHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH ydalllMXcs B MPOIECCEe M3YUYEHUS MUMH XUMHYECKON
HayKH U €€ BKJIa/la B COBPEMEHHBIM Hay4HO-TEXHUYECKUI POrpecc;

* popmuposanue BAXHEWIINX JOTMYECKUX ONEpalUi MBINUICHUS (aHau3, CUHTE3, 0000IIeHne, KOHKPETHU3alus, CpaBHEHHE U Jp.) B IpoIecce
IIO3HAHMSI CUCTEMBI BAKHEHMIINX MOHATUM, 3aKOHOB M TEOPUH O COCTABE, CTPOCHUM U CBOMCTBaX XMMHUYECKUX BEILECTB;

* gocnumanue yOSIKICHHOCTH B TOM, YTO IPUMEHEHHE TIOTYYCHHBIX 3HAHUN M YMEHH 10 XUMHUH SBIISIETCS OOBEKTHBHON HEOOXOANMOCTBIO JUTS
6e3omacHoOil paboThI ¢ BelIeCTBAaMM U MaTepuaiaMu B ObITY U Ha MPOU3BOACTBE;

* npoekmuposanue N peanu3ayus BIMTYCKHUKaMU OCHOBHOM IIKOJIBI IMYHOM 00pa30BaTENbHON TPAEKTOPHH: BEIOOP NMpoduiis 00yueHus B cTapiueit
IIKOJIE WJIX TPO(PECCHOHATBHOTO 00pa30BaTENIbHOIO YUpeKICHHS;

* 081a0eHUe KITIOUEBBIMU KOMIIETEHUIUAMH (y4eOHO-TI03HaBaTeNbHBIMU, HH()OPMAIIMOHHBIMH, [IEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMHU ).

3HaYMTENbHOE MECTO B COJCPIKAHUU Kypca OTBOAUTCS XMMUYECKOMY SKcrepuMeHTY. OH mo3BoiseT chOpMHUPOBATh Yy yualUXCs CIEHUAIbHBIC
IpeMEeTHbIe YMEHMs paboTaTh ¢ XMMUYECKUMH BEIECTBAMHU, BBIIOIHITH IPOCThIE XMMUYECKHE OIBIThI, HAYYUTh UX O€30MaCHOMY M 3KOJIOTHYECKU
IPaMOTHOMY OOpPAIICHHIO C BEIIECTBAMH B OBITY M Ha TIPOU3BO/ICTBE.

[TpakTuyeckue paboThl CrPYNIHPOBAHBI B OJOKM — XUMHYECKUE MPAKTUKYMBbI, KOTOPbIE CIIYyKaT HE TOJBKO CPEICTBOM 3aKpEIUIEHUS YMEHUH U
HABBIKOB, HO M KOHTPOJISI Ka4eCTBa UX C(hOPMHUPOBAHHOCTH.

[Io cBoeMy ycMOTpeHHIO, a TaKXe HCXOAs U3 BO3MOXHOCTEH IIKOJIBHOTO KaOMHETa XUMHMU YUYUTEIb MOXKET H3MEHUTb U CTPYKTYpY
IPEJICTABICHHOr O B IIPOrpaMMe MPaKkTUKyMa, HAlpUMEpP YBEJIUYUTh YMCIIO0 Ja00paTOPHBIX paboT 3a CYET COKpAILEHUs IEMOHCTpaLMi. DTO BO3MOXKHO
py HeOOJIBIION HAIOTHIAEMOCTH KJIACCOB B CENBbCKUX IIKOJIAaX, 0COOEHHO MaIOKOMIUIEKTHBIX.

B kypce 9 knacca BHawane 0000IMArOTCS 3HAHMS Yy4alIMXCsl MO Kypcy 8 Kiacca, amodeo3om KoToporo sBisiercs: [lepuogudeckuii 3aKoH U
[lepuonuueckass cucrema xumudeckux snemeHToB . M. MenneneeBa. Kpome Toro, o0oOmiarorcss CBeleHHS O XMMHUYECKHX PEAKIUAX U HX
KIaccuUKalMy — 3HaHUSA 00 YCJIOBHUSX, B KOTOPBIX IPOSIBJISIOTCS XUMHMUYECKHE CBOWCTBA BELIECTB, M CIOCO0AX YNPABJIECHUS XUMHYECKHMMHU
npoueccamy. 3aTeéM paccMaTpUBAIOTCS OOIKE CBOMCTBA METAUIOB U HeMeTall1oB. [IpuBoaATCS CBOMCTBA IIETOYHBIX U IIET0YHO3EMENIBHBIX METAJIJIOB
U TaJlIoTeHOB (MPOCTBHIX BEIIECTB M COCAMHEHUI TrajloreHoB) Kak Haubolsiee SpKUX MPEACTaBUTENCH 3THUX KJIACCOB AJIEMEHTOB, M UX CpPaBHHUTEIbHAs
XapakTepucTuka. B Kypce moapoOHO paccMaTpUBaIOTCA COCTaB, CTPOEHUE, CBOMCTBA, IMONYYEHHE U TNPUMEHEHHE OTACIbHBIX, BaXHBIX B
X039HCTBEHHOM OTHOILIEHUH BEIECTB, 00pa30BaHHBIX AJIEMEHTaMH 2—3-T0 NEPUO/IOB.

B cBs13u ¢ nepexoa0M OCHOBHOM HIKOJIBI Ha Takylo (hOpMy UTOroBOH arrectanuu, kak ' A, B Kypce npelycMOTpEHO BpeMs Ha IOJITOTOBKY K HEH.

COJEPKAHUE KYPCA XUMMHUU B 9 KIIACCE



Tema 1. O0mas xapakTepuCTHKA XUMHYECKHX 3JIEMEHTOB
U XUMHMYECKHUX pPeaKkiui

[lepuonnueckuii 3akoH u Ileprnoauyeckas cucteMa xumudeckux snemeHToB . 1. MenaeneeBa B cBeTe y4eHUs! O CTpOE€HUHU aToMa. VX 3HaueHue.
XapakTepucTHUKa 3JIEMEHTA MO €ro nojaokeHuto B [lepuognyeckoii cucreme xumudeckux snemMeHToB 1. 1. MenneneeBa. CBolcTBa OKCUIIOB, KACJIOT,
OCHOBAaHMI U COJIEM B CBETE TEOPUM DIIEKTPOJIMTHUECKON AMCCOLMAIMU U MPOLECCOB OKUCIECHHUS-BOCCTAHOBIICHHUS. |'@HeTHUYeCKUe psAabl MeTauia 1
HeMeTaJula. XapakTepUuCTHKa XUMUYECKOr 0 3JIEMEHTA 110 KUCIIOTHO-OCHOBHBIM CBOWCTBAM 00pa3yeMbIX UM COETUHEHUI.

[lonaTne o mepexomHbIX 3MeMeHTaXx. AMQOTEpPHOCTb. ['€HeTHYeCKHi PNl MEepPexXOomHOro 3yieMeHTa. AMQOTEpHbIE OKCHIABI U THAPOKCHIBI.
Xumuueckass opraHu3anus Ipupoabl. Xumudeckue peakuuu. CKopocTh XMMUYECKOHN peakiuu. Karanu3zaTopsl u kaTaius.

JladopaTopubie onbIThbl. 1. [lomydeHue ruapokcuia MMHKA W HUCCIEIOBaHUE €ro CBOMCTB. 2. MonenupoBaHue noctpoenus llepuosanydeckoit
cuctems! JI. 1. MengeneeBa. 3. 3amernienue xeine3oM Meau B pactBope cyibdarta menu (II). 4. 3aBUCMMOCTH CKOPOCTH XUMHYECKON pPEaKIMH OT
IPUPOJIBI pPEarupyrolux BELIECTB HAa MPUMEpPE B3aUMOJEHCTBHS KHCIOT € MeTaiaMH. 5. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOM pEaKIHUH OT
KOHLEHTpAlM PEearupyroniux BEIIECTB Ha MNpPUMEpPE B3aMMOJEHCTBHS I[MHKA C COJIIHOM KHUCIOTOW pa3IMYHOM KOHLIEHTpauuu. 6. 3aBUCUMOCTH
CKOPOCTH XMMHYECKOM peaKlIMH OT IUIOLIaJM COINPUKOCHOBEHUS PEArupyroluX BeuiecTB. 7. MoneaupoBaHUE «KHUIALIETO closi». 8. 3aBUCHUMOCTb
CKOPOCTH XHMMHYECKOW peaklMyd OT TeMIIepaTypbl pearupyrolux BEIIeCTB Ha mpumepe B3aummojeicTBusi okcuaa meau (II) ¢ pactBopom cepHoit
KHCIIOTHI Pa3InyHON Temmepatrypel. 9. Paszmoxenue mnepokcuaa Bojopoaa ¢ momompio okcuaa Maprasima (IV). 10. OOHapykeHune KaTanzasbl B
NUIIEBBIX MpoaykTax. 11. UHrubupoBanue B3auMoeCTBUS KUCIOT C METAIJIAMH YPOTPOITHHOM.

Tema 2. MeTa1iibl

[Tonoxenne Meramios B Ilepuonmueckoi cucreMe xumuueckux snemeHToB [l 1. MenneneeBa. Mertammueckas KpUCTAJUIMYECKAsl PELIETKA U
MeTalUTHYecKas XumMudeckas cBsi3b. O01ue ¢puszndyeckue cBoiicTBa MeTamioB. CIuiaBbl, X CBOMCTBA U 3HaYeHHE. XMUMUYECKHE CBOMCTBA METAIIIIOB KaK
BOCCTAHOBUTEIIEH, a TAK)KE B CBETE UX IOJIOKEHUS B DJIEKTPOXMMHUECKOM psly HampsbkeHui MetaisioB. Kopposus MeTamnoB v criocoObl G0pBOBI C
Heil. Meramnsl B npupoze. O01mue crnoco0bl MX NOTYUYESHHUS.

OO0masi xapakTepUCTHKA INEJOYHbIX MeTaJ10B. Mertamibl B npupoje. OOume crnocodbl ux mnonydeHus. Ctpoenue aromos. lllenounbie
MeTaJIbl — IPOCThIE BellecTBa. BakHeWIe coelMHEHHs IEIIOYHBIX METAJJIOB — OKCHJIbI, THAPOKCUIBI U COJH (XJIOPUABI, KapOOHATHI, CylIb(aThl,
HUTpPAaThI), UX CBOWCTBA U MPUMEHEHHE B HAPOAHOM x03siiicTBe. Kanuiinbie ynoOpeHus.

O0mas xapakTepucTuka 3j1eMeHTOB riaBHoil moarpynmbl II rpynmel. Crpoenue artomos. lllenouyHo3eMenbHbIE METAUIBI — MPOCTHIE
BellecTBa. BaxHeillne coeqMHEHHs MIEI0YHO3EMENbHBIX METAUIOB — OKCHU[bI, THIPOKCHUIIBI U CONMU (XJIOPHUAbI, KapOOHAThI, HUTPATHI, CYIb(aThI,
docdatel), UX CBOMCTBA U TIPUMEHEHUE B HAPOJTHOM XO3SMCTBE.

Amomunnii. CTpoeHne aToMa, pU3NUYECKHEe U XUMUYECKHE CBOICTBa mpocToro BemiecTBa. COeAMHEHHs AMIOMUHHUS — OKCHJ M THAPOKCHI, HX
amdoTtepHblii Xapakrep. Baxxneiimue conu antomuHus. [IpuMeHeHue amoMUHNS U €r0 COeIMHEHUH.

Kexeszo. Ctpoenne atoma, Gpu3nyeckie U XMMHYECKHE CBOICTBa MpocToro Bemectsa. ['enerndeckue psajapl Fe?* u Fe**. Baxneiimue conu xeresa.
3Ha4YEHME JKEeJe3a U €ro COeAMHEHUH I PUPOJIbl U HAPOJHOIO X031 CTBA.

JNemoncTpanuu. O0pa3iibl HIETOYHBIX U HIEIOYHO3eMETbHBIX MeTa/utoB. OOpasibl cruiaBoB. B3aumoneiicTBue HaTpus, TUTHS U KaJIbIHSI C BOJOH.
B3anMozeiicTBue HaTpHs M MarHus ¢ KUciopoaoM. B3aumoaelictBue metaiioB ¢ HemeTaiiamu. [lomydenue ruapokcu o xenesa (11) u (111).



JlabopaTopHble onbIThl. 12. B3aumoneiicTBue pacTBOpOB KUCIOT U cosield ¢ Metaiiamu. 13. O3HakomieHue ¢ pyaamu xkenes3a. 14. OxpamivBaHue
IUIAMEHU COJISIMU IIENTOYHBIX MeTaisioB. 15. [lonydyenue rujpokcuia Kajablusl U UCCIIEJOBaHUE €ro CBOMCTB. 16. [lonydyeHne ruipokcuia antoMu HUSL U
UCClieJIoBaHUEe ero cBoicTB. 17. B3aumoneiicTBue xene3a ¢ consHoi kucnoroil. 18. Ilomyuenue ruapoxcumoB xenesa (II) u (III) u usyuenue ux
CBOMCTB.

IIpakTukym 1. CBolicTBa MEeTa/UIOB U MX COCIUHEHUI

1. OcyiecTBiaeHre LENOYKA XUMUYECKUX MpeBpamieHuil. 2. [lonydenne n cBOMCTBa COEUHEHUN METAIUIOB. 3. DKCIIEpUMEHTAJIbHbBIC 3aa4H 110
Pacrlo3HAaBAHMIO U MOJIYYEHUIO COEIMHEHUIN METAJUIOB.

Tema 3. Hemeraibl

OO01mmas xapakTeprcTHKa HEMETAJUIOB: TojioxkeHue B [lepronnyeckoii cucteme xuMudeckux aemMeHToB J[. M. MeHeneeBa, 0COOCHHOCTH CTPOCHU 5T
aTOMOB, 3JIeKTpooTpuuarenbHocTh (D0) Kak Mepa «HeMeTaluIMyHocTH», psag D0. Kpucrammmyeckoe cTpoeHHE HEMETANIOB — MPOCTHIX BEIIECTB.
Annorponus. ®uznueckue cBolcTBa HeMeTalI0B. OTHOCUTENBHOCTh OHATUN «METAJLT» U «HEMETAILI.

Bopopon. Ilonoxenne Bomopona B Ilepumommueckoit cucreme xumuyeckux 3iemeHToB [[. M. MenneneeBa. CtpoeHHe aromMa U MOJIEKYJIBI.
duznyeckre U XMMUYECKHUE CBOMCTBAa BOJOPO/Ia, €T0 MOITYYeHHE U IPUMEHEHUE.

Boaa. CtpoeHnue Mmonekynsl. BomopomHas xuMudeckas CBsi3b. DU3NYECKHE CBOMCTBA BOABI. AHOMAIWU CBOWCTB BOABL. [ MApOodUIbHBIE U
ruapodoOHBIC BEIIECTBA. XHWMHYECKHE CBOWCTBA BOABL. KpyroBopor Boawsl B mpupone. Bomoounctka. Adspanmst Boawl. BeiToBBIE (QHIBTPHIL
MuHepanbsHbie Boabl. [JucTriimMpoBaHHas BOJa, €€ MOJyYE€HUE U IPUMEHEHHE.

O0mas xapakTepucTHKa rajgoreHoB. CtpoeHue atomoB. IIpocTeie BemiecTBa M OCHOBHBIE COEJUHEHUs TaJIOTEHOB, UX cBoMcTBAa. Kparkue
CBe/IeHUs 0 xyiope, Opome, prope u ione. [IpuMeHeHNe raIOTeHOB ¥ UX COSTMHEHH B HAPOTHOM XO3STHCTBE.

Cepa. CtpoeHue aroma, ajsIOTpOIUs, CBOMCTBA M NpUMeHeHue pombOuueckoi cepbl. Okeuapl cepwl (IV) u (VI), ux momyuenue, cBoiicTBa U
npuMmeHenre. CepHas KMCIIOTa U €€ COJIM, X IPUMEHEHHE B HAPOJHOM Xo3stiicTBe. [Ipon3BOACTBO CEpHON KUCIIOTHI.

A3ot. CTpoeHHE aTOMa U MOJIEKYJIbI, CBOWCTBA IIPOCTOr0 BelleCTBA. AMMMAK, CTPOCHHE, CBOMCTBA, ITOJIydeHue U npuMeHeHue. Coiau aMMOHUS, UX
cBoiictBa u mpumeHenue. Okcuapl azora (II) u (IV). A3orHas kuciaora, ee CBOWCTBa U MpUMEHEeHHE. HUTpaThl 1 HUTPUTHI, TpoOIeMa UX COACpKAHUS B
CENIbCKOX035ICTBEHHOM MPOIYKIMU. A30THBIE Y00pEHUSI.

®ochop. CtpoeHue aroma, ajuIOTPOITHsI, CBOMCTBA 0e10ro U KpacHoro ¢ocdopa, nx npumeHeHue. OCHOBHBIE coeuHEeHUS: okcu pochopa (V) u
optodochopHas kucnora, pocdarsl. DocopHbie yrnoOpeHus.

VYraepoa. CtpoeHne aToma, autoTpomnws, cBokicTBa momudukanuid, npumeHenue. Oxcuasr yriaepona (II) m (IV), ux cBolicTBa W mpUMEHEHHE.
KapOonatsl: kanpIuT, coaa, MOTAall, UX 3HAYEHHUE B PUPOJE U )KU3HHU YEIOBEKa.

Kpemunii. CtpoeHue aroma, KpUCTALTUYECKUII KPEeMHHUIA, ero cBoiictBa U nmpuMmeHenue. Okeun kpemuus (IV), ero npupoaHbie pa3sHOBHAHOCTH.
Cunukatel. 3Hau€HUE COEAMHEHNN KPEMHUS B )KUBOM U HEKUBOH npupoze. [ToHsTHe 0 CHIIMKaTHON NPOMBIIIIEHHOCTH.

JNemoncTpanuu. OOpa3ibl raloreHoB — MPOCTHIX BellecTB. B3aumoselicTBue rajloreHoB ¢ HaTpueM, ¢ alloMUHUEM. BeiTecHeHune xiopom Opoma
WJIM M0/1a U3 pacTBOPOB UX cojied. B3auMojelcTBre cephl ¢ METauiaMu, BOAOPOAOM M KUCIOpoaoM. B3auMoaencTBue KOHIIEHTPUPOBAHHONW a30THOM
KUCJIOTBI ¢ Mefpto. [lormomienne yrieMm pacTBOPEHHBIX BEUIECTB WM ra3oB. BoccraHoBieHne menu u3 ee okcuaa yriem. OOpasibl MPUPOIHBIX



COeIMHEHMI XJlopa, cepbl, ¢ocdopa, yriepona, kpemHus. OOpas3ipl BaXHEUIIUX A HApOJHOI'O XO34WCTBa CyNb(aToB, HUTPATOB, KapOOHATOB,
docharon. O6pasiibl cTekIa, KEPAMUKH, IEMEHTA.

JlaGopatopHsie onbiThl. 19. ITonydyenue u pacnoznaBanue Bogopoza. 20. MccieqoBanue mOBEpXHOCTHOIO HaTsbKeHHs Boabl. 21. PacTBopenue
NepMaHraHaTa Kajusl WiIH MeIHOTro Kyrmopoca B Boae. 22. 'maparamus o6e3BoxkeHHoro cynbhara meau (II). 23. MzroroBneHue TMIICOBOTO OTIEYaTKA.
24. O3HakoMJICHHE C KOJUIEKIHMeWl ObITOBBIX (UIbTPOB. 25. O3HAKOMIIEHHE C COCTaBOM MHHepaibHOW BOIbl. 26. KauecTBeHHass peakius Ha
rajoreHuA-uoHbl. 27. [Tonyyenue u pacnosnaBanue kuciopoja. 28. ['openue ceprl Ha Bo3yxe u B kuciopone. 29. CpoiicTBa pa30aBieHHON cepHOI
kucnotel. 30. M3ydenue cBoiicTB ammuaka. 31. PacroznaBanue comneit ammonus. 32. CBoiicTBa pa30aBlIeHHON a30THOM KHCIOTHL. 33. B3anmoneiicTBue
KOHLIGHTPUPOBAHHOM a30THON KUCIOTHI ¢ Meablo. 34. ['openue docdopa Ha Boznyxe u B kuciopose. 35. PacnoznaBanue ocdaro. 36. ['openue yris
B kuciopone. 37. IlomydeHue yroiapbHOM KHCIOTHI M u3ydeHue ee cBoucTB. 38. Ilepexon kapOonatoB B ruapokapOoHatsl. 39. Pasmokenue
ruzpokapOonata HaTpus. 40. [TonydeHne KpeMHEBOM KUCIOTHI M U3yUEHUE €€ CBOUCTB.

IIpakTukym 2. CBolicTBa coeiMHEHU HeMeTAJJIOB

1. Pemenue skcnepuMeHTaNbHBIX 3amad 1o teMme «lloarpynma ramoreHos». 2. PemieHne skcnepuMeHTaNbHBIX 3anad mo teMe «lloarpymma
Kucaopojay. 3. Pemenue skcnepuMeHTanbHbIX 3aaa4 1o teme «lloarpynna asora». 4. Pemenue skcnepuMeHTanbHbIX 3ada4d 1o teme «lloarpymnmna
yraepoznay. 5. [lomyuenue, cobupaHue U pacrio3HaBaHUE ra3oB.

Tema 4. O60011eHMe 3HAHMI IO XUMHUH 32 KYPC OCHOBHOM HIKOJIbI.
IMoaroroBka K rocynapcreeHHoil urtoropoii arrecrauuu (I'MA)

Ilepuonnueckuil 3axkoH u Ilepuonnueckass cucrema xumuuyeckux siaemeHToB Jl. M. MenneneeBa. PU3UYECKUN CMBICI IIOPAJKOBOIO HOMEpa
3JIeMEHTa, HOMEPOB NEPHUOAAa W TPYNIbl. 3aKOHOMEPHOCTH H3MEHEHHS! CBOMCTB 3JIEMEHTOB M HX COCIMHEHUN B Mepuojax U TpyIIax B CBETE
IIPEJICTABJICHUH O CTPOEHUHU aTOMOB 2JIEMEHTOB. 3HAUYEHUE MIEPUOINIECKOr0 3aKOHA.

Bubl XUMUYECKUX CBSI3€H U TUIIBI KPUCTAUIMYECKUX PEIIETOK. B3aMMOCBSI3b CTPOCHHS U CBOWCTB BEIIECTB.

Knaccugukanus XuMU4ecKUX peakiuii o pa3InYHbIM MpU3HAKaM (YUCIIO U COCTAB pearupyrolinx 1 00pa3yroluXxcs BEIeCTB; HATMYUE TPAHULIbI
paszgena (a3; TermnoBoil 3((eKT; N3MEHEHNUE CTENEeHEH OKUCIIEHUS aTOMOB; HCIONb30BAHUE KaTalM3aTopa; HampaBieHHE HpoTekaHus). CKOpoCTb
XUMHUYECKHUX PeakIuii v (pakTopbl, BIUAIONME Ha Hee. OOpaTUMOCTh XUMUYECKUX PEAKIMi U CIIOCOOBI CMEUICHUSI XUMUYECKOTO paBHOBECHSI.

IIpocTeie M cioXxHBIE BemecTBa. Mertamubl M HeMeTayuisl. ['eHeTHueckue psiipl MeTajlla, HEMeTaula W IepexomHoro Meramna. Okcuasl n
THIPOKCHUABI (OCHOBaHMS, KUCIIOTHI, aM(OTEpHbIE THIPOKCHIBI), cou. MIX cocTaB, Kiaccuukaus u o01me XuMUIecKrue

JIMHHOCTHBIE, METAIIPEJIMETHBIE U ITPEIMETHBIE PE3YJIbTATbBI
OCBOEHMUSA COAEPKAHUSA KYPCA
Pazoen «Oowaa xapakmepucmuka XumMu4eckux 371eMeHmoe U XuMuiecKux peaKyui».
IIpeameTHble pe3yJibTaThl 00y4eHHS.

VYyamuiicst JOJKEH ymemy:



* UCIOJIb30BATh IIPU XapAKTEPUCTUKE IPEBPAILICHUM BEIIECTB MOHATHS: «XUMUYECKAs PEAKIUA», «PEAKIIMU COCITUHEHUS, «PEAKIIUU Pa3I0KEHUD,
«peakuuu oOMeHa», «pPeaKIui 3aMELICHUN», «PeaKui HEUTpanu3aum», «3K30TePMUUYECKIE PEaKIIUN», «IHAOTEPMUUYECKUE PEAKIIUN», «0OpaTuMbIe
peakmumny», «<HeoOpaTuMBbIe peaKLuN, KOKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUNY,;

* XapaKTepU30BaTh OOIINE XMMHUECKHUE CBOMCTBA aM(OTEPHBIX OKCUIOB U THIPOKCH]IOB;

* IPUBOJIUTH IPUMEPHI PEAKIIHI, TOATBEPIKAAIOIIUX XUMUYECKHE CBONCTBA aM(pOTEPHBIX OKCUIOB U THAPOKCHIOB;

* TaBaTh XapaKTEPUCTUKY XUMHUUECKUX PEAKIIUN TI0 YHCITY U COCTABY UCXO/HBIX BEIIECTB U MPOIYKTOB PEAKIMH; TEINIOBOMY YD PEKTY;

* HaIpaBJICHUIO NMPOTEKAHUs PEAKIMHU; W3MEHEHUIO CTETIEHEW OKHCIIEHMS HJIIEMEHTOB; arperaTHOMY COCTOSIHHMIO MCXOJHBIX BELIECTB; YYacCTHIO
KaTaau3aropa;

* OOBSCHATH W TPUBOAMUTH TPUMEPHI BIUSHUS HEKOTOPHIX (DakTOpOB (MPUpPOIA PEarHpylOIIMX BEIIECTB, KOHIICHTPALUs BEIIECTB, JABJICHUE,
TeMIepaTypa, KaTalnu3aTop, TOBEPXHOCTh COMPUKOCHOBEHUS PEarupykolUX BEIIECTB) Ha CKOPOCTh XUMUUYECKUX PEaKITUi;

* HaOJII0/1aTh M ONUCHIBATh YPAaBHEHUS PEaKIMil MKy BEIIECTBAMH C TOMOIIIbIO €CTECTBEHHOI'O (PYCCKOTO MJIM POJHOTO) SA3bIKA U S3bIKA XUMUU;

* IPOBOAMTH OMBITHI, MOATBEPKIAIOIINE XUMHUCCKUE CBOMCTBA aM(OTEPHBIX OKCHIOB M THUIPOKCHJIOB; 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKIuy OT PAa3IMYHBIX (aKTOPOB (MPUPOAA PEarupyrolIuX BEIIEeCTB, KOHIIEHTPAIUs BEIIECTB, JaBJI€HUE, TeMIIepaTypa, KaTajau3aTop, MOBEPXHOCTh
COIIPMKOCHOBEHHS PEArNPYIOLINX BELIECTB).

MeTanpeaMeTHbIe pe3yJbTaThl 00y4eHHUs.

VYvyamuiicst JOJKEH ymems.

* ONpEeNeNATh 1eJIb y4eOHOM NesTEeIHbHOCTH C MOMOIIBI0 YUUTEIS U CAMOCTOATENBHO, UCKaTh CPEJCTBA €€ OCYIIECTBIEHUA, padoTas IO IJIaHy,
CBEPSTHh CBOM JICUCTBHUS C IENbIO U MPU HEOOXOAUMOCTH HCTIPABIIATH OMIMOKU C TTIOMOIIBIO YYUTENS M CAMOCTOSTEIBHO;

* COCTaBJISITh AaHHOTAL[AIO TEKCTA,

* co37aBaTh MOJICNU C BBIICICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa M MPEACTABICHHWEM HX B IMPOCTPAHCTBEHHO-TPAUUECKON WU
3HAKOBO-CUMBOJIMUECKOU (hopme;

* ONpEeeNITh BUJIbI KIacCU(UKANY (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

* OCYIIECTBIISITH MPSIMOE JEAYKTUBHOE JI0KA3aTEIbCTBO.

Pazoen «Memannoiy.
IIpenMeTHBIE pe3yJbTaThI 00y4YeHHSI.

VYyamuiicst JOJKEH ymemy:

* UCIIOJIb30BaTh MPHU XapPAKTEPUCTHKE METAJUIOB M UX COCIMHEHHU MOHATHUS: «METAIUIbDY, «Psi AKTUBHOCTU METAJUIOBY, IIEJIOYHBIE METAILIbD»,
«IIETI0YHO3EMENIbHBIE METAJUIBI», UCIIOIB30BATh UX MIPH XapAKTEPUCTUKE METAJIIOB;

* TaBaTh XapaKTEPUCTUKY XUMUYECKUX DIIEMEHTOB-METAIIOB (IIETOYHBIX METAIOB, MATHHUS, KaJIbIIUs, ATFOMUHUS, Kelle3a) MO0 UX MOJNI0KECHHIO B
[Tepuonnueckoii cucreme xumudeckux sjeMeHTOB J[. M. MeHneneeBa (XMMUYECKHN 3HAK, MOPSJIKOBBIA HOMEp, MEpPUOA, TPymma, MOATPYIIIA,
OTHOCHUTENIbHAsI aTOMHAsi Macca, CTPOGHUE aToMa (3apsi sAApa, YHCIO MPOTOHOB M HEHTPOHOB B sipe, OOIIEe YMCIIO AJIEKTPOHOB, pacIpe/es eHue
3JIEKTPOHOB 10 3JEKTPOHHBIM CJI0SIM), IPOCTOE BEIIECTBO, (hOpMyJia, Ha3BaHHE U THUI BBICUIETO OKCUJA U TUIAPOKCUAA);

* Ha3bIBATh COCTUHEHUS METAJUIOB U COCTABIISITh UX ()OPMYJIBI I10 HA3BAHUIO;



* XapaKTepu30BaTh CTPOCHUE, 00Le (PU3NYECKHEe U XUMUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB-METAIIIOB;

* OOBSCHATH 3aBUCHUMOCTh CBOMCTB (WMJIM MpPEACKa3blBaTh CBOWCTBA) XMMHUYECKHX 3JIEMEHTOB-METAJIOB (paAnyC, METAIJIMYECKHE CBOMCTBA
3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JEMEHTOB) M 00pa3yeMbIX MMHU COEIUHEHHUH (KMCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX
OKCHJIOB U THUIPOKCUAOB, OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE CBOMCTBA) OT mojoxkeHus B Ilepuonnyeckoil cucreMe xumuueckux siaementoB [1. U.
Menneneena;

* ONUCHIBATh OOIME XUMHUYECKUE CBOMCTBA METAJUIOB C IOMOILBIO €CTECTBEHHOI'O (PYCCKOr0 MM POAHOIO) SA3bIKA U A3bIKA XUMUU;

* COCTaBJISITh MOJIEKYJISIPHBIE YPAaBHEHUS pPEAKLUH, XapaKTePU3YIOIINX XUMUYECKHE CBOMCTBA METAJUIOB U UX COCIUHEHMM, a TAKXKE JIEKTPOHHbIE
YPaBHEHUS IIPOLECCOB OKUCICHUSI-BOCCTAaHOBIICHUS;

* ypaBHEHUS DJJEKTPOJIUTUYECKOW JHCCOIMALMM; MOJEKYJSIpHbIE, IOJHBIE W COKpAlllEHHbIE MOHHBIE YPAaBHEHMsI pPEAaKUMH C ydyacTHEM
3JIEKTPOJINTOB;

* yCTaHABJIMBATh NPUUHMHHO-CJIEICTBEHHBIE CBSI3U MEXKIY CTPOEHUEM aTOMa, XUMUYECKON CBSI3bI0, TUIIOM KPUCTAJUIMUECKOM PEIIETKH METAJIOB U
UX COEMHEHUH, nX O0MKUMHU (PU3NYECKUMHU U XUMUYECKUMHU CBONCTBAMU;

* ONUCHIBATh XMMHYECKHE CBOWMCTBA LIEJIOYHBIX U LIEIOYHO3EMEIbHBIX METAJUIOB, a TAKXKE aIFOMUHHUS U JKeJle3a U UX COeAMHEHUN C MOMOIIbBIO
€CTECTBEHHOI'0 (PYCCKOI'0 MM POJIHOIO0) S3bIKA U SA3bIKA XUMHUH;

* BBIMIOJIHATH, HAOIIOAATh U OMHUCHIBATh XUMUYECKHI SKCIIEPUMEHT 10 paclO3HABAaHUIO BaKHEUIIINX KaTHOHOB METAJIJIOB, THIPOKCHIMOHOB;

* DKCIIEPUMEHTAIILHO HUCCIIE10BaTh CBOWCTBA METAJIJIOB U UX COEIMHEHUH, pelIaTh SKCIIEPUMEHTAIbHBIE 33]1a4 110 TeMe «MeTaiby;

* OMUCHIBATH XUMUYECKUI KCIIEPUMEHT C IOMOILBIO €CTECTBEHHOI'O (PYCCKOr0 MIIM POAHOr0) SA3bIKA U A3bIKA XUMUH;

* IPOBOJIUTH PACUETHI 10 XUMHUECKUM (POpPMYJIaM B YpaBHEHHSIM PEAKIIHiA, TPOTEKAIONINX C YYaCTHEM METAJUIOB U UX COCTMHEHUH.

MeranpeaMeTHbIe pe3yJIbTaThbl 00y4YeHHUs.

Yyamuiics 10/KEH ymems:

* paboTarh MO COCTAaBJICHHOMY ILIaHYy, MCIIONb3Yysl Hapsily ¢ OCHOBHBIMU U JIOMOJHHUTENbHBIE CPEACTBA (CIPAaBOUYHYIO JIUTEPATYpy, CIOKHBIE
npubopsl, cpenctsa UKT);

* C MIOMOIIBIO YUUTENSI OTOMpATh JUIsl pelieHusT yaeOHBIX 3a7a4 HEeOOXOMMBIC CITIOBAPH, SHITMKIIONEINN, CTPABOYHUKH, JIEKTPOHHBIC TUCKH;

* COIOCTaBIIATh M OTOMpPATh MH(POPMAIHIO, MOTYUYCHHYIO W3 Pa3MYHBIX HUCTOYHHKOB (CIIOBApH, DHIUKIIONEIANH, CIPABOYHUKH, IJICKTPOHHBIC
TUCKH, ceTh HTepHEeT);

* MPEACTaBIATH HHPOPMAIUIO B BUJIE TAOJIHII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHUCIIe ¢ puMeHeHuem cpencts MKT;

* 0OpMJIAITH CBOM MBICIIM B YCTHOW M NMHUCBMEHHOM peYM C Y4YETOM CBOMX YYEOHBIX U JKM3HEHHBIX PEUYEBBIX CUTYyallUil, B TOM YHCIE C
npumeHenneM cpencts KT,

* COCTaBJISATh PELEH3UIO Ha TEKCT;

* OCYUIECTBIISITh JOKa3aTEIbCTBO OT IPOTHUBHOIO.

Paszoen «llpakmuxym 1. Ceoticmea memannioe u ux coeOuHeHuil.
IIpeaMeTHbIE pe3yJILTATHI 00yUYeHHSI.

Yyamuiics 10/KEH ymems:



® 06pa1uaTbc;1 C J'Ia60paTOpHLIM O60py,Z[OBaHI/IeM H Harpe€BaTCJIbHbBIMH HpI/I60paMI/I B COOTBCTCTBHUHU C IIpaBHJIIAMU TCXHUKHU 6630H8.CHOCTI/I;
M Ha6J'IIOI[aTI) 3a CBOMCTBAMH METAJJIOB M UX COGI[I/IHGHI/Iﬁ " ABJICHUSAMHU, IPOUCXOOAIINMU C HUMU;

* OIIMCHIBATh XUMHUYECKHUI SKCIICPUMCHT C ITOMOLIBIO €CTCCTBECHHOI'O (py'CCKOl"O nin pOI[HOFO) A3bIKA U A3BIKa XUMUU,

¢ ICJIaTh BBIBOJEI IO PE3YyJibTaTaM IMPOBCACHHOI' O SKCIICPUMEHTA.

MetanpeaMeTHbIe pe3y/JbTAThI 00y4eHHS.

anmnﬁcsl JOJIKCH ymentb ONIpCACIATh, UCXOOS U3 yqe6H0f/'1 3aJga4du, HGO6XOILI/IMOCTL HUCIIO0JIBb30BaHUA H3.6J'IIO,Z[CHI/I$I HJIA SKCIICPUMCHTA.

Pazoen «Hememannwiy.
IIpeameTHbIe pe3yabTaThl 00y4eHMsI.

VYyamuiicst 10KeH ymems !

* WCIOJNB30BATH TPU XapaKTEPHCTUKE METANIOB M WX COCIMHEHUH TOHITHSA: «HEMETAJUIBD», «TaJlOTE€HBDY, «AJUTOTPOIHBIC BHIOM3MEHEHUS,
«OKECTKOCTb BOJIBI», «BPEMEHHAs JKECTKOCTh BOJIbI», «IIOCTOSTHHAS dKECTKOCTh BOBIY, «00IIast dKECTKOCTh BOABIY;

* JaBaTh XapaKTEPUCTUKY XUMUYECKUX 3JIEMEHTOB-HEMETAILIIOB (BOAOPO/a, FAJION€HOB, KUCIOPOa, Cepbl, a30Ta, hocdopa, yriaepoaa, KpeMHUs) 110
ux nonoxenuto B Ilepuonnueckoil cucteme xumuyeckux sneMeHToB [I. M. MenneneeBa (XUMUUECKUI 3HAK, MOPSAIKOBBIM HOMEp, EpUOJ, TpYIIa,
NOATPYIIa, OTHOCHUTENbHAs aTOMHAas Macca, CTPOSHHE aTtoma (3apsj sjipa, YWCIO NMPOTOHOB M HEHTPOHOB B siApe, OOIIee YHCIO SJIEKTPOHOB,
pacripeniesieHue 3JIEKTPOHOB IO 3JEKTPOHHBIM CIIOSIM), IPOCTOE BELIECTBO, (JOpMYyIa, Ha3BaHUE M THUI BBICILIETO OKCHAA M THAPOKCHAA, (hopMmysa U
XapakTep JIETYy4ero BOAOPOIHOIO COEUHEHN);

* Ha3bIBaTh COCAMHEHUSI HEMETAJUIOB M COCTABJIATh UX (hOPMYIIBI IO HA3BAHMUIO;

* XapaKTepu30BaTh CTPOEHUE, 001IHe (PU3NUECKHE U XUMUYECKUE CBOMCTBA MIPOCTHIX BEIECTB-HEMETAIIOB;

* OOBACHATH 3aBHCHMOCTH CBOMCTB (MJIM HPEICKAa3bIBaTh CBOWCTBA) XMUMHUYECKUX DJIEMEHTOB-HEMETANIOB (pajnyc, HEMETAIUIMYECKHE CBOMCTBA
3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB) M O0pa3yeMbIX MMHU COEIUHEHHUH (KMCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX
OKCHJIOB U THJPOKCHJIOB, JIETYYHX BOJOPOAHBIX COEAMHEHUH, OKUCIUTEIHbHO-BOCCTAHOBUTENILHBIE CBOWCTBA) OT MoyokeHHs B Ileproanyeckoit
cucteMe xumMuueckux aneMenToB J. 1. Menpeneena;

* ONMUCHIBATh OOIME XUMHUECKUE CBOMCTBA HEMETAJNIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOI'0 MJIM POJIHOTO) SI3bIKA U A3bIKAa XUMUH;

* COCTaBIISITh MOJICKYJSIDHBIE YPAaBHEHUS PEAKIWH, XapaKTepU3YIOIIMX XHMHUYECKHE CBOMCTBA HEMETAUNIOB M WX COCAWHEHHWH, a Takke
3JIEKTPOHHBIE YPaBHEHUS MPOLIECCOB OKUCIEHNUA-BOCCTAHOBJICHHUS;

* YpaBHEHUS OHJIEKTPOJIUTHYECKOW UCCOLMAINM; MOJIEKYJISIpHbIC, TIOJIHbIE W COKpAIllEHHbIE HOHHBIE YpPAaBHEHMs peakiuil C ydacTHeM
3JIEKTPOJIUTOB;

* YCTaHABJIMBATh IPUUYUHHO-CIICICTBEHHbIE CBSI3H MEXKAY CTPOCHUEM aTOMa, XMMUYECKOH CBS3bI0, TUIIOM KPUCTAJUTMYECKON PELIETKH HEMETAJUIOB
U WX COCINWHEHHA, UX OOIMMH (HU3NYECKUMU W XUMHUYECKUMH CBOWCTBAMH;, OTHCHIBATh XUMHYECKHE CBOWCTBA BOAOPOJA, TaJIOTEHOB, KUCIOPO/A,
cepsl, a3ora, pocdopa, rpadura, anrmasza, KPEMHHUS U UX COSMHEHUN ¢ TOMOIIbIO €CTECTBEHHOT' O (PYCCKOI'0 MIIM POIHOTO) SI3bIKa U S3bIKa X UMUH;

* OIHCHIBATH CTIOCOOBI YCTPAHEHHUSI JKECTKOCTH BOJIBI M BBITIOHATH COOTBETCTBYIONINI UM XUMUYECKUH SKCIIEPUMEHT;

* BBINOJHATH, HAOMIOATh M ONUCBHIBATh XMMMUYECKUI HKCIEPUMEHT IO pPAclO3HAaBaHUIO MOHOB BOAOPO/IAa M aMMOHHUSA, cylb(aT-, KapOoHAT-,
CHIIMKAT-, hochat-, XJIOpHI-, OpOMHI-, HOTUI-MOHOB;

* SKCIEPUMEHTAIbHO UCCIIEI0BATh CBOMCTBA METAJUIOB U UX COCIMHEHMH, PellIaTh 3KCIepUMEHTalbHbIE 3a1a41 110 Teme «Hemeraisy;



* OMUCHIBATH XUMUYECKUI KCIIEPUMEHT C OMOILBIO €CTECTBEHHOI'O (PYCCKOT0 MIIM POAHOr0) S3bIKA U A3bIKA XUMUH;
* IPOBOJIUTH PACUETHI 10 XUMHUECKUM (POpMYJIaM B YpaBHEHHSIM PEAKIHiA, MPOTEKAIOIINX C Y4aCTHEM HEMETAUIOB U UX COCMHEHUH.

MeTanpeaMeTHbIe pe3yJbTaThl 00y4eHHUs.

VYyamuiicst JOJKEH ymemy:

* OPraHU30BBIBATh Y4€OHOE B3aMMOJICHCTBHE B TPYIIIE (pacCIpeaeNisaTh POJIH, JOTOBApUBATHCS JPYT C APYTOM H T. 11.);

* IpeIBUICTH (ITPOTrHO3UPOBATH) MOCIICACTBHUS KOJUICKTUBHBIX PEIICHUH;

* IOHUMATh MPUYMHBI CBOET'O HEYyCIIeXa U HAXOJUTh CIIOCOOBI BHIXO/A U3 3TOM CUTYAIINH;

* B IUAJIOTE C YYUTEJIEM YUUTHCS BBIPAOATHIBATH KPUTEPUH OLICHKH U OINPEACISATh CTEIECHb YCIEIIHOCTH BBHITIOJHEHUS CBOCH pabOThl U pabOThI
BCEX, UCXOIS U3 UMEIOIINXCS KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPUU OLIEHKU U TIOJIB30BATHCS UMH B XOJ1€ OLICHKH U CAMOOIIEHKH;

* OTCTAaUBATh CBOIO TOUYKY 3PEHUS, apTyMEHTHUPYS €€;

* IOATBEPKIaTh apr'yMEHTHI (haKTaMu;

* KPUTUYHO OTHOCUTBHCS K CBOEMY MHEHHUIO;

* CIIYIIATh JPYTUX, MBITATHCS IPUHUMATD IPYTYIO TOUKY 3pE€HHS, OBITh TOTOBBIM HU3MEHHUTH CBOIO TOUKY 3PCHHS;

* COCTaBIJIATH pedepaT Mo onpeeNneHHoi hopme;

* OCYIIECTBIISITH KOCBEHHOE Pa3AeIUTEIbHOE T0Ka3aTEeIHCTBO.

Paszoen «llpakmuxym 2. Ceoiicmea coeOuHeHUil HeMemainoey.

IIpeameTHbIe pe3yabTaThl 00y4eHMsI.

VYyamuiicst JOJKEH ymemy:

* oOpaniarbes ¢ J1abopaTOpHBIM 00OPYAOBaHUEM U HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUU C MPaBUIIaMHU TEXHUKU O€30MaCHOCTH;
* HaOJII0/1aTh 32 CBOMCTBAMHU HEMETAJNIOB U UX COCIMHEHHUM U SBJICHUSMU, TPOUCXOSIIUMU C HUMU;

* OIMCHIBATh XUMUYECKUN IKCTIEPUMEHT C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIJIM POAHOI0) SI3bIKA M SI3bIKA XUMUU,

* JIeNaTh BBIBOJBI 110 pe3yibTaTaM MPOBEICHHOT'0 SKCIIEPUMEHTA.

MetanpeaMeTHbIe pe3y/JbTaThl 00y4eHHS.

VYyammuiicss ODKEH ymems ONPEeesaTh, UCXOA U3 YI4eOHOM 3a/1aui, HE0OX0IMMOCTh UCITOJIb30BAHUS HAOIIOICHUS MU YKCIIEPUMEHTA.



Pa3BepHyThIii TeMaTHYeCKMii JIAH YPOKOB XMMHM B 9 Kiacce (0a30Bblil ypOBeHb)

| No | Tema ypoka OcHoBHOE ‘ [Tnanupyemsbie pe3ynbTaThl ‘ Hata




n/m

cozepKaHue
00yueHUs

POBE/I.
ypoka

IIpenmeTtHbie

JInaHoCcTHEIE

MeranpeiMeTHbIE

110 TUTaHy
haxt

PA3EJI 1: Beeaenue. O0mias xapakTepucTUKa XMMUYECKUX JIEMEHTOB M XUMHUYECKUX peakuuid. [leproanyeckuii 3akoH u [lepuoandeckas cucrema

xuMudeckux emeHToB J. . Menneneesa (14 gacos).

1

ITepuognueckuii
3aKOH 1
TIePHOTUICCKAS
cucTeMa
XHUMHYECKAX
3JIEMEHTOB

J. . MenneneeBa B
CBETE yYEHUS O
CTPOEHUU aTOMa
BBoanabIit
HHCTPYKTAX

CocTaB u cTpoeHHe
aTOMOB
XUMHWYECKUX
3JIEMEHTOB.
N3menenue
CBOICTB 3J1€MEHTOB
B MEpUOAAX H
rpynmnax.

YMeTh: XapakTepu30BaTh
COCTaB M CTPOCHHE aTOMOB
9JIEMEHTOB HCXOJIS U3 UX
nonoxkerns B [IC xuMnaeckux
3JIEMEHTOB; OTPaXKaTh Ha
KOHKPETHBIX IPUMEPAX
N3MEHEHHE CBOWCTB 3JIEMEHTOB
B IIEPUOJAX U TPYMIIA.

(OMOIMOHAILHO-
LIEHHOCTHOE BUIECHUE
OKPYIKAIOIIEro MUPa;
CdopMupoBaHHOCTD
LIEJTOCTHOT'O
MHPOBO33pEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BI/ITI/I$[ HayKI/I
I'oTroBHOCTB U
CIIOCOOHOCTH K
CaMOpPa3BUTHIO U
caM000pa30BaHUIO HA
OCHOBE MOTHBAIIUH K
00y4YESHHIO U TIO3HAHUIO

PerynsituBHbie:

- HACHTU(QHUIIPOBATH COOCTBEHHBIC IPOOIEMEI H
OMPEIENSThH TIIABHYIO IPOOIEMY;

- OTIPEAENATh HEOOXOJUMBIE IEHCTBHS B COOTBETCTBHH C
y4eOHOI 1 TTO3HABaTEIBHOHN 3a/1a4ei

- OTIPEAEIATH YCIOBUS /15 BHITIOMHEHUS yaeOHOH U
MO3HABATEIBHON 3a/1a4u

ITo3znaBarenbHbIE:

- BBICTPANBATh JIOTUUECKYIO IEIOYKY, COCTOSIIYIO 13
KITFOUEBOTO CJIOBA M COMOJYMHEHHBIX EMY CIIOB

- BBIJICIISITH OOIIMI IPU3HAK JIBYX WJIM HECKOIBKHUX
MPEAMETOB WIIN SIBIICHNI U OOBSCHATH UX CXOJICTBO
-00BEAMHATD MPEAMETHI U SABJICHUS B TPYIIIIBI IO
onpe/ieNieHHbIM PU3HAKaM, CPaBHUBATh,
KIaccuHUIMPOBaTh U 000011aTh (PAKTHI U SABICHUS

- BBIJICJISITH SIBJICHUE U3 OOLIETO psifia APYTUX sIBJICHUN

- OTIPEAENATH OOCTOSTENbCTBA, KOTOPbIE PEIIIECTBOBAIIH
BO3HUKHOBEHHIO CBSI3H MEX/1Y SIBICHUSIMH, U3 STHX
00CTOATENBHCTB BBIACIATH ONPEENSIONIIe, CIOCOOHbIE ObITh
NPUYUHOM JJAHHOTO SIBJICHHUSI, BBISIBIISITH NPUYWHEI 1
CIIE/ICTBUS SIBIICHUIN

- CTPOUTD PacCy’KAeHHE OT OOIINX 3aKOHOMEPHOCTEH K
YaCTHBIM SIBIICHUSAM M OT YaCTHBIX SIBJICHUH K 00IINM
3aKOHOMEPHOCTSIM

KommyHuKaTHBHBIE!

- CTPOUTH IO3UTHBHBIC OTHOIICHHS B TIporiecce yueOHOH 1
MIO3HABATENIbHON JEATEIHbHOCTH.

1 Henens




XapakTepucTuka
XHUMHYECKOT0
JJIEMEHTA Ha
OCHOBAaHHUH €TI0
MOJIOKEHHS B
ITepuonuueckoii
cHUCTEME
XUMHYCCKUX
3JIEMCHTOB

J. U. MenneneeBa
BBoanbrit
HHCTPYKTAXK

XapaxkTepucTuka
XUMHUYECKOT'O
2JIEMEHTa TI0 €ro
TIOJIOKEHUIO B
Ilepuoguueckoit
CHUCTEME XUMHUYECKUX
2JIEMEHTOB
J.N.Menneneena.

YMeTb: XapakTepu3oBaTh
XUMHYECKHE 3JIECMEHTHI 1-3-T0
MIEPUOJIOB IO UX MOJOKCHHUIO B
[1C snementoB
JI.M.MeHnneneeBa: XUMHYECKHUI
3HAK, TIOPSIKOBBIN HOMED,
TIEPUO]I, TPYIINA, TOATPYIIIIA,
OTHOCHTEIIbHAS aTOMHAs Macca,
CTPOEHHE aTOMa TPOCTOE
BeIiecTBo ((popmyra, Ha3BaHUE
Y THUII BBICILIErO OKCU/IA
THAPOKCHUJIA, JIETY4Ero
BOJIOPO/IHOTO COCIAMHEHMUS IS
HeMeTasa

(OMOIOHAIBEHO-
IICHHOCTHOC BUICHHC
OKp Y KAIOIIEero MHPA;
CdhopMupoBaHHOCTH
LIETIOCTHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO
[pa3BUTHS HAYKH
I'oToBHOCTE 1
CIIOCOOHOCTD K
CaMOpPa3BUTHIO U
camM000pa3OBaHMIO Ha
OCHOBE MOTHBAIUU K
00y4YEHHIO U TIO3HAHUIO

PerynstuBHsie:

- UICHTU(HULIUPOBATH COOCTBEHHBIE IPOOJIEMBI U
OIPENIENIATh TIABHYIO MPOOIIEMY;

- ompeneNiaTh HeOOXOIUMBIC ICHCTBUS B COOTBETCTBUH C
yueOHOI U TT03HABATENIFHON 3a1a4cii

- OTIPENENATh YCIOBUS TSI BBHITIOMHCHUS YUeOHOH U
MO3HABaTENbHOM 3a/1aun

[To3naBaTenbHbIE:

- BBICTPanBaTh JJOTHUECKYIO 1IEMOYKY, COCTOSIIYIO U3
KITFOUEBOT'O CJIOBA U COTIOJYMHEHHBIX EMY CJIOB

- BBIJICTIATH OONIMIA MPU3HAK JBYX WIIM HECKOJIBKUX
MPEIMETOB WM SBJICHUN U O0BSICHATH UX CXOJICTBO
-00BeIUHATH MPEIMETHI U SBJICHUS B TPYIIIIHI 110
OIpEeICICHHBIM MMPU3HAKAM, CPaBHUBATH,
KJIaccu(UIMPOBATh M 0000IaTh (aKTHI U SIBICHUS

- BBIJICIIATH SIBJIICHUE U3 OOIIETO psifa OPYTUX SBICHUN

- OTIPEeNeNATh 00CTOATEIHCTBA, KOTOPHIE MPEAIIECTBOBATN
BO3HUKHOBEHUIO CBSI3M MEXKIy SBICHHUAMH, U3 ITHX
0OCTOSITETTHLCTB BBIICISTE ONPENEISIONINE, CIIOCOOHBIE OBITH
MPUIMHON JAHHOTO SIBJICHUS, BBISBISITE IPUIHHBI U
CIIEACTBUSA SBJICHUI

- CTPOHTH PacCyKJIEHUE OT OOIINX 3aKOHOMEPHOCTEH K
YaCTHBIM SIBIICHMSIM U OT YaCTHBIX SIBIICHHUH K OOIINM
3aKOHOMEPHOCTSAM

KomMmyHMKaTHBHBIE!

- CTPOWTH TO3UTUBHBIC OTHOIICHUS B IPOIecce YUeOHOM 1
MO3HABATENLHOMN IeATENbHOCTH.




XapakTepucTuka
XUMUYECKOr O
3JIEMEHTa Ha
OCHOBaHHH €0
TIOJIOKCHHUS B
Ilepuoauueckoi
CUCTEME
XUMUYECKUX
3JIEMEHTOB

J. U. MenneneeBa
HNHcrpykTaxk Ha
pabodeMm mecre.

XapakTeprucTuKa
XUMHYECKOTO
JJIEMEHTa Ha
OCHOBaHHH €T0
MOJIOXKEHHS B
ITepuoguueckoit
CHCTEME XUMHYSCKUX
3JIEMEHTOB

1. . Menneneena.
CBoIiCTBa BEIIECTB B
CBETE OKMCIIEHUS —
BOCCTaHOBJIEHHS.

YMeTh XapakTepu3oBaTh
XUMHYECKHE 3JIECMEHTHI 1-3-T0
TICPUOAOB MO UX MOJTOKCHUIO B
Ilepuoanueckon cucreme
XUMUYecKkuX anemeHToB J[. U.
Menneneesa:),

IIPOCTOE BEIIEeCTBO ((hopMyia,
Ha3BaHUEC W THII BBICIIETO
OKCHIIa ¥ THAPOKCHUIA, ICTYIEro
BOJIOPOTHOTO COCAMHCHUS JJIsT
HeMeTaia

(OMOIOHAIBEHO-
IICHHOCTHOC BUICHHC
OKp Y KAIOIIEero MHPA;
CdopMupoBaHHOCTH
LIETIOCTHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO
[pa3BUTHS HAYKH
I'oToBHOCTE 1
CIIOCOOHOCTD K
CaMOpPa3BUTHIO U
camM000pa3OBaHMIO Ha
OCHOBE MOTHBAIUU K
00y4YEHHIO U TIO3HAHUIO

PerynsruBHbie:

- UICHTU(HULIUPOBATH COOCTBEHHBIE IPOOJIEMBI U
OIPENIEINIATh TIIABHYIO MPOOJIEMY;

- ompeneNiaTh HeOOXOIUMBIC ICHCTBUS B COOTBETCTBUH C
yueOHOI U TT03HABATENIFHON 3a1a4cii

- OTIPENENATh YCIOBUS TSI BBHITIOMHCHUS YUeOHOH U
MO3HABaTENbHOM 3a/1aun

[To3naBaTenbHbIE:

- BBICTPanBaTh JOTHUECKYIO 1IEMOYKY, COCTOSIIYIO U3
KITFOUEBOT'O CJI0BA U COMOUYNHEHHBIX EMY CIIOB

- BBIJICTIATH OONIMIA MPU3HAK JBYX WIIM HECKOJIBKUX
MPEIMETOB WM SBJICHUN U O0BSICHATH UX CXOJICTBO
-00BeIUHATH MPEIMETHI U SBJICHUS B TPYIIIIHI 110
OIpEeICICHHBIM MMPU3HAKAM, CPaBHUBATH,
KJIaccu(UIMPOBATh M 0000aTh (PaKTHI U SIBICHUS

- BBIJICIIATH SIBJICHUE U3 OOIIETO psa qPYTUX SBICHUN

- OTIPEeNeNATh 00CTOATEIHCTBA, KOTOPHIE MPEAIIECTBOBATN
BO3HUKHOBEHUIO CBSI3M MEXKIy SBICHHUAMH, U3 ITHX
0OCTOSITETTHLCTB BBIICISTE ONPENEISIONINE, CIIOCOOHBIE OBITH
MPUIMHON JAHHOTO SIBJICHUS, BBISBIISATH IPUIHHEI U
CIIEACTBUSA SBJICHUI

- CTPOHTH PacCyKJIEHUE OT OOIINX 3aKOHOMEPHOCTEH K
YaCTHBIM SIBIICHMSIM U OT YaCTHBIX SIBIICHHUH K OOIINM
3aKOHOMEPHOCTSAM

KomMmyHMKaTHBHBIE!

- CTPOWTH TO3UTUBHBIC OTHOIICHHUS B IPOIecce YICOHOM 1

MMO3HABATEIHHON IS TEIHbHOCTH.

2 "Henens




IXapaKkTepucThKa
KHMHYECKOT'0 DIIEMEHTa
[0 KUCIOTHO-
OCHOBHBIM CBOMCTBaM
€ro COeIMHEHU .
IAMGbOTEPHOCTD.

AmdoTepHOCTD.
I'enetuueckuii psy
TIEPEXOTHOTO
JJIEMEHTA.
3aBHCUMOCTE
KHCIIOTHO-OCHOBHBIX
CBOMCTB OKCHUIOB K
TUJIPOKCHUJIOB OT
BEJIMYHUHEI CTEIIEHU

'YMeTh XapakTepHu30BaTh O0IIHe
XUMHYECKHE CBOMCTBA
AM(pOTEPHBIX OKCHUIOB U
CHJIPOKCHUJIOB;

MIPUBOJUTH MPUMEPHI PEAKIIHT,
[TOATBEPKIAIOLIUX XUMHYECKHE
cBO¥iCcTBa aM()OTEPHBIX OKCHJIOB U
TUIPOKCUIOB, NPOBOIUTH
[IpOCTEHIINE ACUCTBUS C

Muentuduxamnms ceds KaK
MOTHOIPABHOTO CyOBbeKTa
0OIIICHMS

Oco3HaHHOE,
YBOKUTEIHHOE U

IMOOp OXKeNaTeIbHOES
OTHOIIICHHE K JAPYTOMY
YEeTIOBEKY, €r0 MHCHUIO
(OMOITMOHAILHO-

[To3HaBaTEIbLHBIC

- CTPOUTH pacCyKJeHUE OT OOIINX 3aKOHOMEPHOCTEN K
YAaCTHBIM SBJICHUAM U OT YaCTHBIX HBJ’IeHI/Iﬁ K 06HII/IM
3aKOHOMEPHOCTSIM,;

- 0003HaYaTh CHMBOJIOM M 3HAKOM IIPEIMET;

B TCKCTOBOE M HA00OPOT.
PerynsTuBHbIE
- 000CHOBBIBATh U OCYIIECTBIISATH BEIOOp Hambomee

- NIEpCBOAUTH I/IH(i)OpMaHI/IIO N3 CUMBOJIBHOT'O MPCACTaBICHUA

COBPEMEHHOMY YPOBHIO
[Pa3BUTHS HAyKH

OKHCIICHHSL. ItaGopaTopHBIM 060pyLOBaHueM, |[ICHHOCTHOE BUICHHE 9 (HEKTUBHBIX CIIOCOOOB pPEIICHHS YYEOHBIX U E
[pencrapienue o OIMCHLIBATE XHMHUECKHI OKPY)KaroLIEro MUpa. NO3HABATENbHBIX 33/1a4; X
KOMILIGKCHBIX COSIX.  bhKCIIepUMEHT ¢ TOMOLLBIO ChopMHUPOBaHHOCTb - COCTaBJIATH IUIAH PEIICHUs IPOOIIEMBI; :-]
e CTECTBEHHOIO A3LIKA M S3BIKA LEITOCTHOTO - CBEPATH CBOM JICHCTBHS C LENBIO U, IPH HEOOXOAUMOCTH,
XIMUT MHPOBO33PEHHS, UCIIPABIIATH OLIMOKH CAMOCTOSITENBHO;
COOTBETCTBYIOLIETO - OLICHUBATh IPOAYKT CBOEH AEATENHFHOCTH 110 3aJaHHBIM
COBPEMEHHOMY YPOBHIO W/MIIN CAaMOCTOSITEIILHO ONPEe/ieNIeHHBIM KPUTEPHUSIM B
pa3BUTHA HAYKU COOTBCTCTBUU C ILICIIBIO ACATCIIBHOCTH
KoMMyHHUKaTHBHBIE
- CTPOUTH MO3UTHBHBIE OTHOIIEHHS B IIporiecce yueOHOH U
NI03HABAaTEIbHON JEATENBHOCTH.
[MpakTryeckas padora | AMGOTEPHOCTE. 3HaTh: CIIOCOOBI MOTYyYEHHS Oco3HaHHOE, [To3HaBaTeNbHBIE
No 1 To TeMe CrniocoObl nonyueHus 1 [aAMGOTEPHBIX THIPOKCUIIOB, UX  [YBaKHTEJIBHOE U - CTPOUTD PacCy’KAeHHEe OT OOIINX 3aKOHOMEPHOCTEH K
dlonyucHue u CBOMCTBa aM(OTEPHBIX (CBOMCTBA; IpaBHia MIPOBEACHUS  [TOOpOKenmaTenbHoe YAaCTHBIM SIBICHUSIM U OT YaCTHBIX SIBJICHUH K 00IINM
CBOiCTBa aMpoTepHbIx | THAPOKCHIIOB. XIIMHUYECKOTO OKCIIEPUMEHTA.  (OTHOLICHHE K APYroMy 3aKOHOMEPHOCTSIM;
FHIPOKCHIOB YMeTb: IPOBOANTH XUMHUYECKHH  [4ETIOBEKY, €r0 MHEHHUIO - 0003HaYaTh CUMBOJIOM U 3HAKOM IPEIMET;
) DKCTIEPUMEHT 10 MHCTPYKTUBHOM |[DMOIIMOHAIBHO- - IEpEBOIUTH MH(OPMALIMIO U3 CHMBOJIBHOTO IIPECTaBIICHHS
KapTe. [ICHHOCTHOE BHJICHUE B TEKCTOBOE U HA00OPOT.
OKPY)KaroLIero Mupa. PerynsTuBHbIe
CdopMupoBaHHOCTD - 000CHOBBIBATh U OCYIIECTBIISATH BEIOOp Hambomee
[ETOCTHOTO 3¢ GEKTHBHBIX CIIOCOOOB PEHICHUS YICOHBIX U %
MHPOBO33PEHHS, MO3HABAaTENbHBIX 33/1a4; X
COOTBETCTBYIOLIETO - COCTaBJIATH IUIaH PEIICHUs IPOOIEMBI; =
on

- CBEpSATH CBOM JEHCTBUSI C LIEBIO U, IPU HEOOXOIUMOCTH,
HCIPABJISATH OMIMOKH CAMOCTOSITEIBHO;,

- OLICHUBATh POJYKT CBOEH AEATEIBHOCTH IO 3aJaHHBIM
U/WITA CAMOCTOSITEIBHO ONPECICHHBIM KPUTCPHSIM B
COOTBETCTBHUU C LEIbIO IEATEIbHOCTH

KomMMyHUKaTHBHBIE

- CTPOHTH TIO3UTUBHEIC OTHOIICHUS B IpOIecce YIeOHOM U
[O3HABATEIbHOM NEATEIbHOCTH.




PeaKIusX.
Knaccudukarms
XUMHUYECKUX peaKLun
10 Pa3TUIHBIM
OCHOBaHHMSIM: COCTaBY
U YUCILY PEaTUupYIOLINX
1 00pa3yoImuXCs
BEILIECTB, TEIJIOBOMY
spdexry,
HarpasJICHUIO,
N3MEHEHHIO CTEIeHEeH
OKHCIICHHS DJIEMEHTOB,
(aze, HCIIOIH30BAHUIO
KaTaim3aTopa

K(XUMHYECKas PeakIHsi», «Peakyy|
COSIIMHEHUS», «PEaKLUH Pa3JIo-
DKEHHUS», «PeaKLuy oOMeHa,
(pEaKLNH 3aMEILCHU», «PEeaKIUH
HEeUTpanu3aluumn», 33HA0TEPMU-
MECKUE PeaKI1n», «IK30Tep-
MHYECKHE PEaKLIUI», «00paTHMBbIe
[pEaKIUIy», «HEOOpaTUMBIE
[PEaKIIUI», «OKHUCIUTEIBHO-
BOCCTaHOBU-TEJIbHBIE PEAKIIUM»,
«TOMOT€HHBIE PEaKIiu», «TeTepo-
reHHbIE PEaKIMN», «KAaTaJTHTH-
MEeCKHE PeaKIin», KHEeKaTaluTh-
"MEeCKHE PEeaKIHN, KTeTIOBOM

PO GEKT XUMHIECKOH PeaKITimy,
((CKOPOCTh XUMUYECKOH peaKLiny,

«KaTaJInu3aTop»

MPOEKTHPOBAHHS,
opraHu3aIuu
e TeTbHOCTH, pedieKcu]
M3MEHEHUH, Cr0co00B|
IB3AUMOBBIT'OJJTHOI'O
COTpYIHHUYECTBA, CIIOCOOOB
peanu3zalMu  JIHIEPCKOro
MOTeHIUaa

Knaccudukars IToBTOpEHME OCHOBHBIX [3HATH: KJIacCU(UKAIIHIO Oco3HaHHOE, [To3HaBaTenbHBIE
KITMITIECKIX CBEJICHUH O XUMHYECKHX BEI[ECTB 110 YBaXKHTEILHOE U - CTPOUTD PacCyKAeHHEe OT OOIINX 3aKOHOMEPHOCTE! K
coenuHeHuit knaccudukanmu [Pa3TUYHBIM TIPU3HAKAM. ImobpoxenarenbHoe YaCTHBIM SIBIICHUSIM U OT YaCTHBIX SIBJICHUH K 0OIIUM
XUMHYECKHX BEIECTB. [YMETh: OIpeNeNsiTh KIacc OTHOLLIEHHE K IPYroMy 3aKOHOMEPHOCTSIM;
[pocteie BemecTBa 1 BelIecTBa 1o ero Gpopmyse u YEIOBEKY, €r0 MHEHHUIO - 0003HaYaTh CUMBOJIOM U 3HAKOM MPEAMET;
CIIOKHBIE. MeTauIbl U (CBOMCTBAM. OMOIMOHAIBHO- - IepEeBOIUTH UH(OPMALIMIO U3 CUMBOJIBHOTO IIPECTaBIICHHS
HeMeTauTbl. OKCHUITBI, LIEHHOCTHOE BUJICHHE B TEKCTOBOE M HA00OPOT.
KHUCIIOTBI, COJIH, OKpY’KaIOIIEero MUpa. PerynsrusHble
OCHOBAHWMSI. CcdopmupoBaHHOCTD - 000OCHOBBIBATh M OCYILIECTBIISITH BEIOOp Hanboee
[IETOCTHOTO 3¢ PEKTHBHBIX CIIOCOOOB PEHICHUS YICOHBIX U
MHPOBO33PEHHS, MIO3HABaTENIBHBIX 33/1a4;
COOTBETCTBYIOILIETO - OLICHMBATh NPOJYKT CBOEH JIEATENEHOCTH MO 331aHHBIM
COBPEMEHHOMY YPOBHIO W/WITA CaMOCTOSATENHHO ONPENEIICHHBIM KPUTEPUSIM B
[pa3BUTHUS HAYKH COOTBETCTBHH C IEIBIO JEATENbHOCTH
KoMMyHUKaTHBHBIE
- CTPOUTD TIO3UTHUBHBIE OTHOIIECHHS B TIporiecce yueOHO! U
[O3HABATEIbHOU NEATEIBHOCTH.
Kraccudukanms O06o0meHne cBeieHui  [YMETh HCIIONB30BaTh U Xapak- |DopMupoBaHue [Mo3HaBaTeNbHbIE - CTPOUTH PACCYKJICHUE OT OOIINX
XMMUUYECKHX PEaKIUii. | O XHUMHICCKUX TEpUCTHKE BEIIECTB MOHITHS: KOMITCTEHIIN aHAJIM3a,3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM U OT YaCTHBIX

SIBJICHUI K OOIIMM 3aKOHOMEPHOCTSIM; - IIEPEBOIUTH
MH(POPMALIUIO U3 CHMBOJIBHOTO IIPECTABICHHS B TEKCTOBOE U
HA000POT;

- CTPOHUTB CXEMY, allTOPUTM AEHCTBHS, HCTIPABIIATD HIN
BOCCTaHABIIMBATH HEU3BECTHBIIH PaHEE AITOPUTM Ha OCHOBE
MMEIOILIEerocst 3HaHUs1 00 00BEKTEe, K KOTOPOMY IIPUMEHSI €TCsl
QJITOPUTM; - ONIPEAECNIATh JJOTHYECKUE CBSI3U MEXIY
SIBJICHUSIMH, 0003HAYaTh JJAHHBIC JIOTHYECKHE CBSI3H C
[OMOIIIBIO 3HAKOB B CXEME; -CTPOUTH MOJIEJIb Ha OCHOBE
[YCIIOBHH 3a/1au W/WIIK crioco0a ee peleHus

PeryssiTuBHBIE - 000OCHOBBIBATH U OCYIIIECTBIISTH BEIOOP
HanOoee 3PPEKTUBHBIX CIIOCOOOB PEIIEHHs YIEOHBIX U
[MO3HABATENbHBIX 33/1a4;

- COCTaBJIATH IUIAH PELICHUS 3a1a4H;

KOMMyHUKaTHBHBIE - CTPOUTH MO3UTHBHBIC OTHOIICHHUS B
Mporecce y4IeOHOH U MO3HABAaTEIEHON AEATEIEHOCTH.

4 genens




[loHsiTHE O CKOPOCTU
XUMHYECKOH PeaKInu

ITonsarue o ckopoctu
XUMUYECKOU peaKiMu.
DaxTopsl, BAUAIOLINE
Ha CKOPOCTb
XUMUYECKHUX PEaKIUH.
3aBHCUMOCTb CKOPOCTH
XHMUYECKOH peaKIuu

'YMeTh

OOBSICHATH IMOHATHE CKOPOCTH
XUMHUYECKON Peaklny;
(axTopsl, BAUAIONINE HA
CKOpPOCTb XUMHUUECKON peakuuii

dopmMupoBaHHE
KOMIICTCHIIUM aHaIu3a,
MPOEKTHPOBAHMSI, OpTaHK-
BalliK eI TeTbHOCTH,
pedIIeKCur N3MEHCHMIA,
CrI0c000B B3aMMOBEI-
FOIHOT'O COTPY/IHHUUYECTRA,

[lo3HaBaTeIbHBIC

- CTPOUTH PacCyXXJeHUE OT OOIINX 3aKOHOMEPHOCTEH K
[HACTHBIM SIBJICHUAM U OT YaCTHBIX SIBJ'ICHI/Iﬁ K 06I_III/IM
BAaKOHOMEPHOCTSIM;

- CTPOUTH CXEMY, aJiTOPUTM JACHCTBUS, UCTIPABIIATH WIN
BOCCTaHABIIMBATh HEU3BECTHBIN paHee ajJrOpUTM Ha OCHOBE
MMCIOIIETOCS 3HAHUS 00 00BEKTE, K KOTOPOMY IPHUMEHSCTCS

OT NPUPOABI pearupy- CII0CO00B peanu3aun QITOPUTM; =
IOIUX BELIECTB, OT ITHIEpCKOro MOTEHIMANa  -CTPOUTH MOJIETIh Ha OCHOBE YCJIOBHH 3a/auyl W/WIIH criocoda §
KOHIIEHTpAlH peart- ee peleHus 2
PYIOLINX BEIECTB, OT PerynarusHble ~
IUIOLAH COIPUKOCHO- - 00OCHOBBIBAaTb M OCYLIECTBIISITH BEIOOp Hanbosee
BEHHS pearnupyromux PP HEKTHBHBIX CIIOCOOOB PEHICHUS YICOHBIX U
BEIIECTB OT TeMIIEpa- [TO3HABATENILHBIX 3a/1a4;
TypBI pEarupyOIHX KoMMyHHMKaTHBHBIE
BEIIECTB. - CTPOUTH TIO3UTHUBHBIE OTHOIICHHS B TIporiecce yueOHOH U
[IO3HABATEJIbHOMN NEATENbHOCTH.
IKaTamus. Karanuzarops! u YMmers dopmupoBaHue Ilo3HaBaTeNnbHBIE
Karanu3atopst KaTanu3 (TOMOTCHHBIH, | OOBSCHSTH U IPUBOIHUTH KOMIIETEHIIMI aHaJIn3a, - CTPOUTD PacCyKACHHUE OT OOIINX 3aKOHOMEPHOCTEH K
reTepOreHHBIN, IIPUMEPHI BIUAHUSA [TPOEKTUPOBAHUS, "IACTHBIM SIBICHUSIM U OT YaCTHBIX SIBICHUH K 00IIUM
(epMEeHTATHBHBIN). KaTaJn3aTopa Ha CKOPOCTh OpTaHU3aIMH BAKOHOMEPHOCTSIM;
DepMEHTSI. XUMHMYECKHUX peaKui IMesiTenbHOCTH, PE(IIEKCUH - CTPOUTD CXEMY, QJITOPUTM JICHCTBYS, UCIIPABISATH W
HNHruéuropsr. M3MEHEHUH, CITOCOO0B BOCCTaHABJIMBaTh HEU3BECTHBIM paHee aJrOPUTM Ha OCHOBE
AHTHOKCUJIAHTBHI. B3aMMOBBITOIHOT'O MMEIOIIerocst 3HaHus1 00 00bEKTe, K KOTOPOMY IPUMEHSETCS
COTpYHUYECTBA, CIIOCOOOB @IITOPHUTM;
[peau3alyy Juaepckoro  [PerynsTuBHble E
[oTEeHIHana - 00OCHOBBIBAaTbh M OCYLIECTBIISITH BEIOOp Hanbosee oy
BPPEKTUBHBIX CIOCOOOB penIeHns yueOHBIX 1 Lﬁ

MO3HAaBaTENbHBIX 33/1a4;
- CBEpSITh CBOM JICHCTBHS C IIETBIO U, IPU HEOOXOJUMOCTH,
MCTIPABIIATH OIIMOKH CAMOCTOSITEIIBHO;
- OLICHMBATh NPOJYKT CBOEH JIESATEINFHOCTH B COOTBETCTBUH C
[ETBI0 JEeATEbHOCTH
IKoMMyHHMKaTHBHBIE

- CTPOWTH TIO3UTHBHBIE OTHOIIEHHS B MIpoIiecce yaeOHOH U

MMO3HABATEILHON JEITEIHbHOCTH




10 |OxucaurensHO- ITonstue OBP. 3Hatb: mousTie OBP, okucienue, | @opmupoBaHue [To3HaBaTeNbHBIE
IBOCCTAHOBUTEIBLHBIC Oxucnenue. BOCCTaHOBJICHHE, OKUCIIUTEb, KOMITETEHIINH aHaJK3a, - CTPOUTB CXEMY, QJITOPUTM JICHCTBYSI, UCIIPABIISATH WA
peaKI_[I/II/I (OBP) Boccranosienune. BOCCTAHOBUTEJb. TUITHYHbBIC IMPOCKTUPOBAHUA, [BOCCTAHABJIMBATh HEU3BECTHBIN paHeC AJITOPUTM Ha OCHOBE
OKHCIUTEND. OKMCJINTEIH U BOCCTAHOBUTENH.  [OpraHU3aluu MMEIOIErocst 3HaHusl 00 00bEKTE, K KOTOPOMY ITPUMEHSIETCs
Boccranosutens 'YMeTb: onpenessaTh CTeneHn IMesITenbHOCTH, PeIIEKCHH @IITOPHUTM; 5
OKHCJIEHHS 3JIEMEHTOB 10 M3MEHEHNH, CIIOCOOO0B PerynsTuBHBIC g
(hopMyJie BelecTBa, OKUCINTENb U [B3aUMOBBITOJHOTO - 00OCHOBBIBATb M OCYILIECTBIISITH BEIOOp Hanbosee 2
BOCCTAaHOBUTENb 110 YPAaBHEHUIO  [COTPYAHUYECTBA, ClIOCO00B PH(EKTUBHBIX CIIOCOO0B pelIeHHs yIeOHbIX U o
[PEaKIUH. pean3alyy JIUIEPCKOro  [HO3HAaBATEIbHBIX 3a/]1ay;
MOTEeHINAA KoMMyHMKaTHBHBIE
- CTPOUTH IIO3UTHUBHBIE OTHOIIEHHS B Iporiecce y4eOHOH n
TIO3HABATENIbHOM JEATEIIbHOCTH
11 |OxucauTeabHO- OBP. Cocrasnenue 3Hate: morsTHe OBP, okucnenue, | dopmupoBanue [lo3HaBaTeNnbHBIE
IBOCCTAHOBUTEIBLHBIC OBP ¢ momonipro BOCCTaHOBJIEHHE, OKUCIIUTENb, KOMITCTEHIINH aHaJH3a, - CTPOUTD CXEMY, QJITOPUTM JICHCTBUSI, UCIIPABIATE WIN
peaxium METO/Ia JIEKTPOHHOTO  [BOCCTAHOBHUTEINb. MPOEKTHPOBAHMA, BOCCTaHABIINBATH HEU3BECTHBIN PaHEE aITOPUTM Ha OCHOBE
Oamanca. 'Ymets: permate OBP Meromom  |opraHmzamiu MMEFOIIEroCs 3HaHUS 00 00BbEeKTe, K KOTOPOMY IIPHMEHSIETCS
PIEKTpOHHOTO OaaHca IMeATENbHOCTH, PEQIICKCHH [AJITOPHUTM; =
M3MEHEeHUH, CITI0COO0B PerynstuBHbIC g
B3aHMOBBITOJTHOTO - 00OCHOBBIBaTh M OCYLIECTBIISITH BEIOOp Hanbosee 2
COTpyIHUYECTBa, Cl10cO00B PGH(HEKTHBHBIX CIIOCOOOB PEIiCHHS YICOHBIX U °
peann3alyy JIMIEPCKOro  [HO3HAaBaTeIbHBIX 3a/1ay;
MOTeHIMAaa KoMMyHHKaTHUBHBIE
- CTPOUTD TIO3UTHUBHBIE OTHOIICHHS B TIpoliecce y4eOHOU U
NI03HABATENILHOM e TeIbHOCTH
12 [[paktudeckas pabora | Pakropsl, BIusiOKe (3HATE:

INe 2 o Teme

kI 3ydenne GakTopos,
BIMSIOIIMX Ha
CKOPOCTh XUMHYECKUX
[peakuuiny

Ha CKOPOCTb

XUMHYCCKUX peaKuHﬁ:

TeMIIeparypa,
KOHIICHTPAITHS
BEILIECTB, IUIOIIAdb
COIMPUKOCHOBEHUS,
pupoaa
pearupyronmx
BCILIECTB.




9 O0001mEeHne U XapaxkTepucTuka 'YMmeTn OMOILIMOHAJILHO- [To3HaBaTeNBHBIC
crcTeMaTH3aIMs AJIEMEHTA 110 €rO0 MOJIO- |- XapaKTepU30BaTh XMMHYECKHE | LIEHHOCTHOE BUICHHE - O0BEMHSTE MPEAMETHI U SIBJICHHS B TPYIIITHI 11O
BHAHHUI IO TEMe xenuto B [1C xumuuec- prneMeHTsI 1-3-T0 IEPHO/IOB MO UX | OKPYXKAIOLIEr0 MUpa. onpeieNieHHBIM IPU3HaKaM, CPaBHUBATh,
Beenenue. Obuas KHX 3JIEMEHTOB ronoxenuto B [lepuoauueckoit CcdopmupoBaHHOCTD Ki1accu(UIMpOBaTh 1 00001maTh GakThl 1 SBICHUS; §
XApAKTEPUCTHKA Z[.I/I.VI\/IeHz[eneeBa. cHCTEME XUMUYECKUX 3JIEMEHTOB | IIEJIOCTHOT'O - BBIJIGJISITH SIBJICHUE U3 OOLIEro psijia IpYyrux SABJICHHUI,
CBoliCTBa OKCHJIOB, J/1..Menneneesa: MHPOBO33PEHHS, - CTPOUTD PacCy’KAeHHEe OT OOIINX 3aKOHOMEPHOCTEH K
[AMITICCKIX KHCIIOT, OCHOBAaHMH M [XapaKTepU30BaTh IPOCTOE COOTBETCTBYIOLIETO YACTHBIM SIBJICHUSM M OT YaCTHBIX SBJICHUI K 0OLINM
PJICMCHTOB 1 _ | coneii B cBeTe TeopuM  [BeIECTBO U COEAMHEHNS COBPEMEHHOMY YPOBHIO | 3aKOHOMEPHOCTSM;
KUMUYCCKUX PCAKUHU. | 5j1eKTpOIUTHYECKON (hopMyia, Ha3BaHUE U THIT Pa3BUTHS HAYKH. PeryssiTuBHBIE %
[Teproanueckuit aucconuanuy 1 OBP.  [BpIciiero okcuaa u THApOKcHaa, | [OTOBHOCTB U - YCTAHABJIMBATH CBSI3b MEXY IMOTY4CHHBIMU >
BaKOH U [MonsTHe 0 mepexoa-  [1eTy4ero BOJOPOAHOTO CIIOCOOHOCTD K XapaKTepUCTHKAMH IIPOIYKTA ¥ XapaKTEPUCTHKAMH IIPOLecca i
[Mepuomuueckas HBIX SJIEMEHTaX. COSIMHEeHUS TS HeMeTalula): CaMOpa3BUTHIO U ITesITeNbHOCTH;
cHcTeMa XuMudeckux | AMdoTepHOCTD. - XapaKTepU30BaTh XUMHYECKHE | CaMOOOpa30BaHHIO HA - IPHHUMATH PEIIeHHe B y4eOHOM CUTyallud ¥ HECTH 3a
biemenTos J.1. I'enernyeckuii pag cBOIfcTBa aM(OTEPHBIX OKCHIOB U | OCHOBE MOTHBALIMH K HETr0 OTBETCTBEHHOCTE;
MenzeneeBay NEPEXOJHOr0 SIEMEH-  [THIPOKCHUIIOB; OOY4YCHHIO M ITO3HAHUIO | - HAXOMUTH CHOCOOBI BEIXO/Ia U3 CUTYALMH HEYCIIeXa;
Ta. [lepuognueckuit - IPUBOJUTD NIPUMEPHI PEAKIIHA, KoMMyHUKaTHBHBIE
3akoH M [IC xuMmuuec- [OATBEPKIAIOUIMX XUMHUYECKHE - CTPOUTD TIO3UTHUBHBIE OTHOIICHHS B TIpoliecce yueOHOH U1
KHX DJIEMEHTOB CBOMCTBa aM(pOTEPHBIX OKCHJIOB U MO3HABATENbHOM JIeTeIbHOCTH.
JA.M.Menpeneena. TUAPOKCHIIOB;
10 | KourpompsHas pabora | Pemaror Ymets I'oToBHOCTB K [TosnaBaTenbHbIE
Ne 1 «BBenenue. KOHTPOJIbHYIO paboTy | OOBSCHSTH 3aKOHOMEPHOCTH 0CO3HAaHHOMY BBIOOpPY U - BBIJICJISITH OOLIMI MPHU3HAK JIBYX WJIM HECKOJIBKHX
OGiuas xapakrepuc- | 110 panee N3MEHEHHS CBOMCTB MOCTPOCHHUIO TAJIbHEWIIEH | MPeAMETOB WIIN SIBICHUH U OOBSICHATH UX CXOJICTBO;
THKA XHMIIECKIX PacCMOTPEHHOMY XUMHYECKHX JJIEMEHTOB; MHIUBHTyaJIbHON - IEPEBOJIUTh MHOTOACHIEKTHYIO HH(OPMALHIIO U3
SIEMEHTOR I MaTepuany YCTaHABJIMBATH MPUYHMHHO- TpaeKTOpUH 00pa3oBaHus | (OPMAIM30BAHHOIO MPEJCTABICHHS B TEKCTOBOE, U
CIIC/ICTBEHHBIE CBSI3U: COCTaB Hao00poT;
XUMITICCKIX BEIL[ECTBA — THUIT XUMHYECKON - CTPOHTH CXEMY, AITOPUTM ACHCTBHS, HCIIPABIIATD HIH
peaxkuuid. }'TepH- CBSI3M — CBOMCTBA BEIIECTBA BOCCTaHABIIMBaTh HEU3BECTHBII paHee alrOpUTM Ha OCHOBE
ONUIECKHHN 3aKOH 1 MMEIOIIETOCS 3HAHUSA 00 00BEKTE, K KOTOPOMY HPHMEHSAETCS
ITepuoanueckas ANTOPUTM;
cHhcTEMa - CTPOHTH MOZETH/CXEMY Ha OCHOBE YCIIOBHM 3aa9 W/ WIH %
XUMHUYECKUX crocoba ee pelenus X
snementoB [1. 1. PerymnsTuBHBIC =
Menpeneesa» - CaMOCTOATENBHO ONPEAENATh IPUINHBI CBOETO ycIeXa MK
(40 MumyT) Heycliexa U HaXOAUTh CIOCOOBI BBIXO/IA M3 CHUTYAIlUH

Heycrexa
- COOTHOCHUTD PEAJIbHBIE U IUIAHUPYEMBIE PE3YJIbTAThL
UHIMBUAYabHOW 00pa30BaTeIbHOM NESITETbHOCTH U IeNIaTh
BBIBOJIBI

KoMMyHHKaTUBHbBIE

- MCTIOJIb30BaTh UH(OPMALUIO C YYETOM ITHYECKUX U

[IPaBOBBIX HOPM

PA3JAEJI Ne 2: Meramisr (19 gacos).




11 [[Momoxenwue »neMenToB| Jduaronans B-Si-As- YMeTh OTpakaTh CXeMaMHu CdopMupoBaHHOCTH [To3HaBaTenbHBIE

| METaJLIOR B Te-At. llenounsie u COCTaB M CTPOCHHE aTOMOB LETOCTHOTO - IepEeBOUTH HH(POPMALIMIO U3 CUMBOJIBHOTO MIPEICTABICHUS

[eproamaecKoii HIeJI0YHO-3eMeTIbHBIe METAIJIOB, OOBSICHITh MHPOBO33PEHUS, B TEKCTOBOE 1 HA00OPOT;

crcTeMe METaJUIBI. 3aBHCUMOCTh CBOI‘/‘IC"\I:B (wnn COOTBETCTBYIOIIETO - CTPOUTH CXEMY, aJITOPUTM uefICTBym, UCTIPABJIATH WIH

.M. Meneneesa u BOCj:TaHOBI/ITeJ'ILHLIe IpeJCcKa3bIBaTh CBOICTBA) COBPEMEHHOMY YPOBHIO | BOCCTAHABIIMBATh HEU3BECTHBIN paHee aJrOpUTM Ha OCHOBE
CBOWCTBa METAJLIOB. XMMUYECKHUX 3I€MEHTOB- pa3BUTHA HAYKH. MMEIOILErocst 3HaHust 00 00bEKTE, K KOTOPOMY IPUMEHSETCS

0COBEHHOCTH CTPOSHHS OTHOCUTENBHOCTh METaIIoB (paanyc, I'oToBHOCTB 1 ANrOpUTM;

X aTOMOB. . JIeTIeHNs DJIEMEHTOB HAa | METAJUIMYECKUE CBOMCTBA CIIOCOOHOCTB K - ONPENENATh JIOTUYECKUE CBSI3U MEXY SBICHUAMU,

DU3HIECKUE CBOUCTBA | netaympl 1 HeMETaLIbL 3JIEMEHTOB, OKHCIUTEIBHO- CaMOpa3BUTHIO U 0003HAYATh JaHHBIE JIOTHYECKUE CBSI3H C TTIOMOIIBIO 3HAKOB

MeTaiuioB. CraBsl Merannuueckast BOCCTaHOBUTENbHBIE CBOMCTBA camM000pa3OBaHMIO Ha B CXEME;
KpUCTAJUTIY eCKas AIIEMEHTOB) U 00pa3yeMbIX IMH | OCHOBE MOTHBAIHH K -CTPOHUTH MOJIENTh Ha OCHOBE YCIIOBUY 3aJa4M W/WIIK CIIOC00a
pemeTka u COCIMHEHUH (KUCIOTHO- 00y4YCHHIO U TIO3HAHUIO ee peleHus =
MeTaJuTnIecKast OCHOBHBIE CBOMCTBA BBICIIAX PerynsTuBHbIC g
XUMUYeCKas CBSI3b OKCHIIOB U TUAPOKCHIIOB, - 000CHOBBIBATh U OCYIIECTBISITH BEIOOp Hambomee 2
[TmacTuaHOCTS, OKHCIIUTENHHO- 3¢ (GEKTUBHBIX CIIOCOOOB PEIICHUS YICOHBIX U A
ANIEKTPONPOBOAHOCTh, | BOCCTAHOBHTEIBHBIC CBOMCTBA) [T03HABATENBHBIX 33/1aY;
TEIUIONPOBOIHOCTE, OT TIOJIOKEHUS B - CBEPATDH CBOU JICHCTBUSA C LIETBIO U, IPU HEOOXOAUMOCTH,
Metadeckuii oneck, | I[lepnoaguyeckoii cucteme UCIIPABJISITH OIIMOKK CAMOCTOSITENBHO;
IUIOTHOCTb U XMMHYECKHUX I€MEHTOB - OIICHUBATh IIPOAYKT CBOEH NEATEIBHOCTH B COOTBETCTBUU
TBEPOCTh METAIIIOB, J.M.Menneneesa; C LIEbI0 JeSTETbHOCTH
TsOKETIbIe U JIeTKUe XapaKTepU30BaTh CTPOCHUE, KoMMyHHKaTUBHBIE
METaJUIbl, YePHBIE U obuue (pu3MYecKrue CBONCTBA - CTPOUTD TIO3UTHUBHBIE OTHOIICHHS B TIpoliecce y4eOHOU U
LBETHBIE METAJLIbI, IIPOCTHIX BELECTB-METAILIOB,; MO3HABATENbHON AEATENbHOCTH.
JparolcHHbIE
MeTaluibl. CIDIaBbl, HX
CBOICTBa, 3HAUCHHE.

12 | Xumnueckue Xumuueckue cBOiicTBa [YMETh XapaKTepU30BaTh ®dopmMmupoBaHue [To3HaBaTenbHBIE
CBOICTBA METAJLJIOB METaJUIOB KaK cTpoeHHUe, o0Imre GU3NIESCKUE K |0TBETCTBEHHOTO - CTPOHTH PACCYKIIEHUE OT OOIINX 3aKOHOMEPHOCTEH K

BOCCTaHOBHUTENEH: XHMHUYIECKHE CBOHCTBA MPOCTBIX  |OTHOWICHHS K YUYCHHIO U YaCTHBIM SIBIICHUSIM M OT YACTHBIX SBJICHUH K 0OLIIM
B3aMMOJICHCTBHE C BEIIIECTB-METAIJIOB; [YBOXKATEITHHOTO 3aKOHOMEPHOCTSIM;
HEMeTaJIaMH. - 00BSICHATH 3aBUCHMOCTD CBOWMCTB [OTHOIICHUS K TPYAY - IEpEeBOIUTH HHPOPMALINIO U3 CHMBOIBHOTO MPECTABICHUS
XUMHYECKHE CBOMCTBA |[XMMUYECKHUX IEMEHTOB-MeTauioB| dopMupoBaHue B TEKCTOBOE M HA00OPOT;
METaJUIOB B CE€Te MX 1 00pa3yeMbIX UIMU COCAMHEHUN | KOMIIETSHIIMU aHaJM3a, - OTIPENENATH JIOTHYECKUE CBSI3U MEXY SABICHUAMU,
MIOJIOKECHUSA B oT nonoxeHus B Ilepuoandeckoit | MpoeKTUPOBaHUS, 0003Ha4YaTh JaHHBIC JIOTHYECKHE CBSI3U C TOMOIIBIO 3HAKOB
JNEKTPOXUMHUYECKOM  [CHCTEME XMMHYECKUX 3JIEMEHTOB | OpTaHU3aIUH B CXeMe; =
psiy HalpsDKEHUM. JI.11.Menneneesa; JIEATENbHOCTH, PeryisituBHbIE v
[TonpaBku K mpaBuiiaM |- ONUCHIBATH OOIIKE XUMHUYECKHE | pedieKCuu N3MEHEHHH, - 000CHOBBIBaTh M OCYLIECTBIISITh BEIOOp Hanboee 2
MIPUMEHEHUS CBOIMCTBA METAJJIOB C MOMOIIBIO | CIIOCOOOB 3 PEKTUBHBIX CIOCOOOB peLIeHUs YUeOHBIX U ©
INEKTPOXUMHUYECKOT0  [pYCCKOrO S3bIKa U SI3bIKa XMMHUHU; | B3aMMOBBITOJHOIO MI03HABATENILHBIX 3a/1a4;
psfa HanpsbKEeHUi - COCTaBJIATh MOJIEKYJISIPHBIE COTPYIHUYECTBA, - COCTaBJIATh IJIaH peLIeHUs 3aauy;

YpaBHEHUS pEaKIHH,
XapaKTEepU3YIOLINEe XUMUYECKHE
CBOHMCTBA METAJIIOB, U
JJIEKTPOHHBIE yPABHEHMS
MIPOLIECCOB OKHCIEHHS —

BOCCTAHOBJICHU A,

CIIOCO00B peanu3aun
JMACPCKOro MOTEeHIHAa

- CBEPATH CBOU HeﬁCTBHH C IICJIbIO U, IPU H€06XO,Z[I/IMOCTI/I,
HCHIPaBJIATb OIINOKHU CaMOCTOATECIIBHO,
KOMMyHI/IKaTI/IBHBIC
- CTPOUTD MMO3UTHUBHBIC OTHOLICHHUS B IIPOLIECCE y‘IC6HOI\/'I u
IM03HABATEIHLHOM ICSITCIHbHOCTH.




13 | Merasasl B npupoje. | CaMOponHbIE METAIIB, | YMETh l"oToBHOCTH U [To3HaBaTeNbHbBIE
O61me Crocobsl MX | MUHEPAIIBI, PYIBL. -XapaKTepU30BaTh CIOCOOBI CIIOCOOHOCTB K - CTPOUTD PacCyKAeHHEe OT OOIINX 3aKOHOMEPHOCTE! K
HOHyLIeHI/Iﬂ MeTaHHprHH nuee TOJIYYCHUA MECTAJIJIOB, CaMOpPa3BUTUIO U YACTHBIM SIBJIEHHUSIM U OT YACTHBIX SIBJICHUH K 06HII/IM
BUJIBL: IMPO-, THAPO-, - COCTaBJIAATh MOJIEKYJISIPHBIE caM000pa30BaHUIO Ha 3aKOHOMEPHOCTSIM;
JIEKTPO-METAJUTYPTHUS. | YpaBHEHUs peakiuid U OCHOBE MOTHBAILIUU K - IEpEeBOIUTH UH(OPMALIMIO U3 CUMBOJIBHOTO IIPECTaBIICHHS
AJIOMHUHOTEPMHUSL. YPaBHEHHSI OKHCITUTEIBHO- 00Y4EHHIO U T03HAHHIO B TEKCTOBOE M HA000POT;
MUKpOOHOIOTHYECKHE | BOCCTAHOBUTEIBHBIX ["'0TOBHOCTB M CITOCOOHOCTB| - CTPOUTH CXEMY, aITOPUTM ACHCTBUS, UCTIPABIISITH WIIH
METO/IBI ITONyIECHUS MIPOLIECCOB, XapaKTEPU3YIOIIUE [K OCO3HAHHOMY BEIOOPDY M | BOCCTaHABJIMBATh HEN3BECTHBIN paHee aITOPUTM Ha OCHOBE
METAaJLIOB CHOCOOBI TOTYYCHHUSI METAIUIOB; [[IOCTPOCHUIO MalbHEHINEH | MMEFOIIerocs 3HaHus 00 00BbeKTe, K KOTOPOMY IPUMEHSETCS
MHIABUYaIIEHOM ANTOPUTM; =
TpaeKTOpUU 00pa30BaHUs C PerynsaTuBHbIC g
[YI€TOM yCTOWYHBBIX - 000CHOBBIBATh U OCYIIECTBIISATH BEIOOp Hambomee 2
MMO3HABATEIIbHBIX 3¢ GEKTHBHBIX CIIOCOOO0B PEIICHUS YICOHBIX U =
MHTEPECOB. MT03HABATENFHBIX 33/1aY;
- COCTaBIIATH IUIaH peIIeHHs 3aJauH;
- CBEPATDH CBOU JICHCTBHSA C LEIBIO U, IPU HEOOXOAUMOCTH,
UCTIPABJISITH OIIMOKK CAMOCTOSITENBHO;
- OLICHUBATD MPOAYKT CBOEH ACATCIBbHOCTH B COOTBETCTBUHN
C LIEJIBIO JIESITENBHOCTH
KoMMyHHKaTHBHBIE
- CTPOUTD TIO3UTHUBHBIE OTHOIICHHS B TIpoliecce y4eOHOH U
NI03HABATENILHOM JIeTeIbHOCTH.
14 | INoustue o koppo3uu | Kopposus meTamios: 3HAaTh BUJIBI KOPPO3UH, ®dopmupoBaHue [Mo3HaBaTeNBHBIC
METaJIIoB IIEKTPOXUMHYECKAs M | XapaKTEPUCTUKU OCHOBHBIX KOMITCTEHIINH aHaJu3a, - CTPOUTD PacCy’KAeHHE OT OOIINX 3aKOHOMEPHOCTEH K
xumudeckas. CriocoObl | BHIOB. MPOEKTHPOBAHM, YaCTHBIM SIBIICHUSM M OT YaCTHBIX SIBJICHUH K 00IINM
00pBOBI ¢ KOppo3uei Ymetb OpTaHU3aAIH 3aKOHOMEPHOCTSIM;
-XapaKTepHU30BaTh OHATHE JIESTEIBHOCTH, - OTIPENICNATH JIOTHIECKUE CBSI3H MEXKTy SBICHUSMU,
«KOPPO3HS METAIIIOBY; pedrexcnn n3MeHeHuH, | 0003HaYATh JAHHBIC JIOTHIECKIE CBSI3U C IIOMOIIBI0 3HAKOB
- 00BSICHATE CIIOCOOBI OOPEOBI ¢ | CITOCOOOB B CXEMe;
Koppo3uei B3aMMOBBITOTHOTO -CTPOHUTH MOJIENTh Ha OCHOBE YCIIOBUI 3aa4H W/MIIK CIIOC00a
COTPYIHUYECTBA, ee pelIeHus
Croco0oB peanm3anuyd  [PerynsaTuBHBIC ::j
JUAEPCKOro MOTEHIaNa | - 00OCHOBBIBATh U OCYIIECTBIISATH BHIOOp Hanboee =
3 PEKTUBHBIX CIOCOOOB peLIeHUs YUeOHBIX U :

TO3HaBaTENbHBIX 3a/a4;
- COCTaBJIATH IJIaH PELIEHUs 3a/1a4u;

- CBEPSATh CBOU JICHCTBHUS C LEJIBIO U, IPH HEOOXOAUMOCTH,
UCTIPABJISATEH ONIMOKY CAMOCTOSITEIBHO;

- OLIEHUBATh MPOJYKT CBOEH JAESATEIbHOCTH B COOTBETCTBUU
C LEJIbIO JIESITENbHOCTH

KomMMyHUKaTHBHBIE

- CTPOHTH TIO3UTHBHEIE OTHOMICHUS B MpoIecce YIeOHOH 1

IM03HaBaTEIbLHOU JCATCIIBHOCTH.




15 | O0was Ob6mas 3HaTh COCTaB M CTPOCHHUE dopmHUpoBaHUE [To3HaBaTenbHBIE
XapaKTepPUCTHKA XapaKTepUCTUKA aTOMOB ILIEJIOYHBIX METAIJIOB,  |OTBETCTBEHHOT'O - CTPOUTD PacCyKAeHHEe OT OOIINX 3aKOHOMEPHOCTE! K
3JIEMEHTOB ICJIOYHBIX MCTAJIJIOB. 06].[11/16 (I)I/ISI/I‘ICCKI/IC n OTHOIICHUA K YYCHUIO U YACTHBIM SIBJIEHHUSIM U OT YACTHBIX SIBJICHUH K 06HII/IM
I A prHrII:I. Merabl B mmpupoze. XUMHUYCCKHE CBOHUCTBA YBaXXUTCJILHOI'O 3aKOHOMCPHOCTAM;
OOmme criocoOb! UX METaJJIOB. OTHOLLIEHHS K TPYAY - IEpEeBOIUTH UH(OPMALIMIO U3 CUMBOJIBHOTO IIPECTaBIICHHS
nonydyeHnus. CTpoeHue | YMeThb ®dopmupoBaHue B TEKCTOBOE M HA000POT;
atomos. lllenounsie - XapaKTepu30BaTh XUMHYECKHE | KOMIIETCHIMH aHaIN3a, - CTPOUTD CXEMY, aJITOPUTM JICHCTBYSI, UCIIPABIISATH WIN
METaJIbI - IIPOCTHIE CBOMCTBA LIEIOYHBIX METAJUIOB, | HPOEKTHPOBAHHS, BOCCTaHaBIIMBATh HEU3BECTHBIM paHEe aJIrOPUTM Ha OCHOBE
BEIECTRA. 3aIMCHIBATh yPABHEHMS OpraHM3aIMN MMeEIoIIerocs 3HaHus1 00 00bEKTe, K KOTOPOMY NPUMEHSETCS
peakuuit ¢ nozuuuii OBP JIeATENHLHOCTH, aJITOPUTM;
pediekcun n3MEHEHNH, | -CTPOWUTH MOJIETIh HAa OCHOBE YCJIOBUH 3aaull W/WIIH criocoda %
crocoboB €¢ pelIeHus 5
B3aNMOBBITOTHOTO PerynsruBHbIe ;
COTPYIHHUYECTBA, - 000CHOBBIBATh U OCYIIECTBISATH BEIOOp Hambomee
Croco00B peann3anuu 3¢ (GEKTUBHBIX CIIOCOOOB PEIICHUS YICOHBIX U
JMJEPCKOro MOTEHIMANa | ITO3HABaTEIbHBIX 3a7ad;
- CBEpSTh CBOU JCUCTBHS C IENBIO U, TPU HEOOXOIUMOCTH,
UCIIPABJISITH OIIMOKK CAMOCTOSITENBHO;
- OLICHUBATD MPOAYKT cBOEH JACATCIIBHOCTHU B COOTBECTCTBHUU
C LIEbI0 JeSTETbHOCTH
KoMMyHHKaTHBHBIE
- CTPOUTD TIO3UTHUBHBIE OTHOIICHHS B TIpoliecce y4eOHOU U
TI03HABATEIILHOM JeSTeIbHOCTH.
16 CoenuneHus Baxkueiimme 3HaTh COCTaB COCIMHEHUN dopMHUpOBaHUE IMo3HaBaTeIbLHBIC
IIIEJTOYHBIX METAJIOB | COCAMHEHHS IIETOYHBIX METAJUIOB, OTBETCTBEHHOT'O - CTPOUTB paccy’kAeHHEe OT OOIMNX 3aKOHOMEPHOCTEH K
IIETOYHBIX METAJIOB XUMHYECKHE CBOWCTBA OKCH/IOB, [OTHOLICHUS K yYSHUIO U YaCTHBIM SIBIICHUSAM M OT YaCTHBIX SIBICHUH K 00IINM
— OKCHIBI, THAPOKCHUJIOB, COJICH IIEIOYHBIX [yBaXKHUTEIHLHOTO 3aKOHOMEPHOCTSIM;
THAPOKCHUJIBI M CONH METaIJIOB. OTHOIIEHHS K TPYAY - IEPEBOIUTH MH(OPMALIMIO U3 CHMBOIBHOTO TPECTaBICHHS
(xmopunpl, kKapOOHATH, | YMETh ®dopmupoBaHUe B TEKCTOBOE M HA00OPOT;
cynb(haTbl, HUTPATHI), - XapaKTepU30BaTh XUMHUYECKHE | KOMIICTCHIMH aHAIN3a, - CTPOUTB CXEMY, AJITOPUTM JIEHCTBYSL, UCIIPABIATH WIN
HX CBOMCTBa U CBOICTBa COEAMHEHUM IIPOEKTUPOBAHMA, BOCCTAHABJIMBATh HEU3BECTHBIN PaHEE AJITOPUTM Ha OCHOBE
MIPUMEHEHHNE B IIETOYHBIX METAIIIOB, OpraHM3aIMu MMEIOIIErocs 3HaHus 00 00bEKTe, K KOTOPOMY NPUMEHSAETCA
HapOJHOM XO3sIHCTBE. 3aIiChIBATh yPABHEHMS JIeSITeNbHOCTH, aJTOpUTM;
peaxunii ¢ mosurmii OBP u pediiekcun N3MeHeHHH, -CTPOUTH MOJIEJIb HA OCHOBE YCJIOBUH 3a[aukl W/WIIH Criocoda %
HMOHHOTO OOMEHa Croco0oB ee pelIeHus e
B3aUMOBBIT'OJJHOI'O PerﬂHTI/IBHbIe o:g
COTPYJHUYECTBA, - 000CHOBBIBaTh M OCYLIECTBIISITh BEIOOp Hanboee

Croco0oB peaiusanmun
JIMACPCKOro noTeHuraia

3 PEKTUBHBIX CIOCOOOB peLIeHUs YUeOHBIX U
MO3HABATENIbHBIX 33/1a4;

- CBEPSTH CBOM JEHCTBUS C LIENBIO U, TP HEOOXOAUMOCTH,
UCTIPABIISTH OIIMOKH CAMOCTOSITENBHO;

- OLICHMBATh NPOJYKT CBOEH JIESTENEHOCTH B COOTBETCTBUH
C LEJIBIO ICSATEIbHOCTH

KoMMyHHKaTHBHEIE

- CTPOUTH TIO3UTHBHBIE OTHOLICHHS B Ipolecce yaeOHOH 1

IM03HABATEIHbHON IS TEIHbHOCTH.




17 | llemouno3emensupie | OOmas 3HaTh COCTaB M CTPOCHHUE dopmHUpoBaHUE [To3HaBaTenbHBIE
METaILIbI XapaKTepUCTHKA ATOMOB IIETIOYHO3EMENTBHBIX OTBETCTBEHHOTO - CTPOUTH PAcCyXJIEHHE OT O0INX 3aKOHOMEPHOCTEH K
IICJIOYHO3EMCIIBHBIX MCTaAJIJIIOB, O6I.[II/Ie (bI/ISI/I‘IeCKI/Ie OTHOIICHUA K YYCHUIO U YACTHBIM SIBJIEHHUSIM U OT YACTHBIX SIBJICHUH K 06HH/IM
METaJJIOB. MeTaljibl B 1 XUMHYECKHE CBOMCTBA YBaXXUTCJILHOI'O 3aKOHOMCPHOCTAM;
npupoze. Oomue METAaJIIOB. OTHOILIEHHUS K TPYLRY - IepEeBOIUTH UH(OPMALIMIO U3 CUMBOJIBHOTO IIPECTaBIICHHS
CIOCOOBI UX Ymets ®dopmupoBaHue B TEKCTOBOE M HA000POT;
nonydenusi. CTpoeHHe | - XapakTepH30BaTh XUMUYECKHE | KOMIIETCHIMI aHaIn3a, - CTPOUTD CXEMY, aJITOPUTM JICHCTBYSI, UCIIPABIISATH WIN
atomos. lllenounsie CBOMCTBA LIETI0YHO3EMEIIBHBIX MPOEKTHPOBAHMU, BOCCTaHaBIIMBATh HEU3BECTHBIM paHEe aJIrOPUTM Ha OCHOBE
METaJIIBI - IIPOCTHIC METAJJIOB, 3aIKCHIBATH OpraHM3aIMN MMeEIOIIerocs 3HaHus1 00 00bEKTE, K KOTOPOMY ITPUMEHSIETCS
BEIIECTRA. YpaBHEHUS PEaKINi C HO3UIMHA | JEeITENbHOCTH, ANTOpPUTM; -
OBP pediekcun N3MEHEHHH, -CTPOMTB MOJIENb HA OCHOBE YCIIOBHH 3a/1aun 1/umu crocoba | 5
crocoboB €¢ pelIeHus 5
B3aNMOBBITOTHOTO PerynsruBHbIe o:\
COTPYIHHUYECTBA, - 000CHOBBIBATh U OCYIIECTBISATH BEIOOp Hambomee
Croco00B peann3anuu 3¢ (GEKTUBHBIX CIIOCOOOB PEIICHUS YICOHBIX U
JMJEPCKOro MOTEHIMANa | ITO3HABaTEIbHBIX 3a7ad;
- CBEpSTh CBOU JCUCTBHS C IENBIO U, TPH HEOOXOIUMOCTH,
UCIIPABJISITH OIIMOKK CAMOCTOSITENBHO;
- OLICHUBATD MPOAYKT CBOCH JCATCIBbHOCTU B COOTBCTCTBHUH
C LIEbI0 JeSTETbHOCTH
KoMMyHHKaTHBHBIE
- CTPOUTD TIO3UTHUBHBIE OTHOIICHHS B TIpoliecce y4eOHOU U
TI03HABATEIILHOM JeSTeIbHOCTH.
18 CoenuHeHust Baxkueiimme 3HaTh COCTaB COCIMHEHUN dopMHUpOBaHUE IMo3HaBaTeIbLHBIC
IIIEJTOYHO3EMETBHBIX | COCAMHEHHS IIETOYHO3EMEBHBIX METAIJIOB, [0TBETCTBEHHOTO - CTPOUTB paccy’kAeHHEe OT OOIMNX 3aKOHOMEPHOCTEH K
METAILIOR IIET0YHO3EMETBHBIX XUMHYECKHE CBOWCTBA OKCH/IOB, [OTHOLICHUS K yYSHUIO U YaCTHBIM SIBIICHUSAM M OT YaCTHBIX SIBJICHUH K 00IINM
METAJJIOB — OKCHJIBI, THAPOKCHUJIOB, COJEH YBaXKHTEILHOTO 3aKOHOMEPHOCTSIM;
THAPOKCHU/IBI M COMH UX | IIETOYHO3EMENBHBIX METAJUIOB. (OTHOLICHUS K TPYILY - IEpEBOIUTH HH()OPMALIUIO U3 CUMBOJIBHOTO TPEICTABICHIS
COCTaB U CBOICTBA, YMmeTh DopmupoBaHUE B TEKCTOBOE M HA00OPOT;
MIPUMEHEHHNE B - XapaKTepU30BaTh XUMHUYECKHE | KOMIICTCHIMH aHAIN3a, - CTPOUTB CXEMY, AJITOPUTM JIEHCTBYSL, UCIIPABIATH WIN
HapOJHOM XO3siCTBE CBOICTBa COEAMHEHUM IIPOEKTUPOBAHMA, BOCCTAHABJIMBATh HEU3BECTHBIN PaHEE AJITOPUTM Ha OCHOBE
IIETOYHO3EMETBHBIX METAJIOB, | OpPTraHW3aIMU MMEIOIIErocs 3HaHus 00 00bEKTe, K KOTOPOMY NPUMEHSETCS
3aIiChIBATh yPABHEHMS JIeSITeNbHOCTH, aJTOpUTM;
peaxunii ¢ mosurmii OBP u pediiekcun N3MeHeHHH, -CTPOUTH MOJIENb Ha OCHOBE YCIIOBUH 3aJjaukl W/ K Criocoda %
HMOHHOTO OOMEHa Croco0oB ee pelIeHus e
B3aUMOBBIT'OJHOI'O PerJ'ISITI/IBH])Ie O:E
COTPYIHUYECTBA, - 000CHOBBIBaTh M OCYLIECTBIISITh BEIOOp Hanboee

Croco0oB peaiusanmun
JIMACPCKOro noTeHuraia

3 PEKTUBHBIX CIOCOOOB peLIeHUs YUeOHBIX U
MO3HABATENIbHBIX 33/1a4;

- CBEPSTH CBOM JCHCTBUS C LIENBIO U, IPH HEOOXOANMOCTH,
UCTIPABIISTH OIIMOKH CAMOCTOSITENBHO;

- OLICHWBATh NPOJYKT CBOEH JIESTENEHOCTH B COOTBETCTBUHI
C LEJIBIO ICSATEIbHOCTH

KoMMyHHKaTHBHEIE

- CTPOUTH TIO3UTHBHBIE OTHOLICHHS B Ipolecce yaeOHOH 1

IM03HABATEIHbHON IS TEIHbHOCTH.




19 AJTrOoMUHHH, €ero CtpoeHnue aToma, 3HaTh cOCTaB U CTpoeHue atoma |DopMHUpOBaHHE [To3HaBaTeNbHbBIE
dusmdeckue u ¢dusnyeckue u ANMIOMUHUS, (U3HYECKUE U OTBETCTBEHHOTO - CTPOUTD PACCY)KACHHUE OT OOIINX 3aKOHOMEPHOCTEH K
XUMHUYECKUe XUMHYECKHE CBOMCTBA XMUMHYECKHE CBOMCTBA. OTHOIICHUA K YYCHUIO U YACTHBIM SIBJIEHHUSIM U OT YACTHBIX SIBJICHUH K 06HII/IM
CcBOICTBA IIPOCTOTrO BellecTBa Ymets YBaXKUTEIHHOTO 3aKOHOMEPHOCTSIM,;
TIOMHHUH - XapaKTepu30BaTh XUMHYECKHE [OTHOLICHHS K TPYAY - IEpEeBOIUTH UH(OPMALIMIO U3 CUMBOJIBHOTO IIPECTaBIICHHS
CBOMCTBA aJIFOMUHUS, ®dopmupoBaHue B TEKCTOBOE M HA000POT;
3aIMChIBATh yPaBHEHHMS KOMITETEHIINH aHaJIn3a, - CTPOUTD CXEMY, aJITOPUTM JICHCTBYSI, UCIIPABIISATH WIN
peakuuit ¢ no3uuuiit OBP IIPOEKTUPOBAHUS, BOCCTAaHABJIMBATh HEU3BECTHBIN paHee aJrOPUTM Ha OCHOBE
OpTaHU3aIHH HUMEIOIIErocs 3HaHUS 00 00BEKTEe, K KOTOPOMY IPHUMEHSCTCS
JIeSITEIBHOCTH, ANTOPUTM; =
pedrexcun n3MEeHEeHHH, -CTPOUTH MOJIENb Ha OCHOBE YCJIOBUIA 3a1aui W/ WK crocoba | g
croco0oB ee peleHus a_?
B3aMMOBBITO/THOTO PerynsTuBHbIC =
COTPYIHHUYECTBA, - 000CHOBBIBATh U OCYIIECTBISATH BEIOOp Hambomee
Croco00B peann3anuu 3¢ (GEKTUBHBIX CIIOCOOOB PEIICHUS YICOHBIX U
JUIEPCKOro MOTEeHIMala | IO3HABATENbHBIX 337134,
- CBEpSTh CBOU JCUCTBHS C IENBIO U, TPH HEOOXOIUMOCTH,
UCIIPABJISITH OIIMOKK CAMOCTOSITENBHO;
- OLICHUBATD MPOAYKT cBOEH JACATCIIBHOCTHU B COOTBECTCTBHUU
C LIEbI0 JeSTETbHOCTH
KoMMyHHKaTHBHBIE
- CTPOUTD TIO3UTHUBHBIE OTHOIICHHS B TIpoliecce y4eOHOU U
MI03HABATEIILHOM JeSTEIIbHOCTH.
20 CoequueHus Baxkueiimme 3HaTh COCTaB COCIMHEHUN ["OTOBHOCTH K IMo3HaBaTeIbLHBIC
ATIOMHUHUS COCIMHEHUS AIIOMHUHUS, XUMUYECKHE CITOCOOHOCTB K - CTPOUTB paccy’kAeHHEe OT OOIMNX 3aKOHOMEPHOCTEH K
QMIOMUHUS — OKCHJ, | CBOHCTBa OKCHIA, THIPOKCHIA, [CAMOPa3BUTHIO U YaCTHBIM SBJIICHUSM M OT YACTHBIX SBJICHUH K OOLIIM
THIPOKCUI U CONU WX | COJCH. caM000pa30BaHUIO Ha 3aKOHOMEPHOCTSIM;
COCTaB W  CBOICTBa, | YMeTh OCHOBE MOTHBAITIH K - IEPEBOIUTH HHPOPMAIIHIO U3 CHMBOJIBEHOTO TIPEACTaBICHUS
MIpUMEHEeHNE B | - XapaKTepHU30BaTh XUMHUYCCKUE (OOYUCHHUIO U TIO3HAHHIO B TEKCTOBOE M HA00OPOT;
HapOJHOM XO3siCTBE CBOICTBa COEMHEHUM ["OTOBHOCTB M CIOCOOHOCTH| - CTPOHUTH CXEMY, AITOPUTM JEHCTBHS, HCIIPABISATH WIH
AITFOMHHHUS, 3aITUCHIBATh K OCO3HAHHOMY BBIOOPY 1 | BOCCTAHABIMBATH HEM3BECTHBIN paHEe alTOPUTM Ha OCHOBE
YpaBHEHHS PeaKIHi C MO3UIUN [MOCTPOCHHUIO NaNbHEHIIEeH | MMelomerocs 3HaHu 00 00beKTe, K KOTOPOMY MIPUMEHSIeTCs
OBP u nonnoro ooMeHa MHIUBUIYaTbHOK aJITOPHUTM; =
TPaeKTOpUHU 00pa30BaHUs C PerynsaTHBHBIC %
Y4ETOM YCTOHUMBBIX - 000CHOBBIBATh M OCYIIECTBIISITH BEIOOP Hanboee =
[O03HABATENIBHBIX 3 PEKTUBHBIX CIOCOOOB peLIeHUs YUeOHBIX U =
MHTEPECOB. [I03HABATENBbHBIX 3a/1aY;

- COCTaBJIATH IUIaH PCIICHUA 3a/Ja4u;

- CBEPATH CBOU }_'leﬁCTBPIH C LICJIbIO U, IpHU HeO6XOﬂI/IMOCTI/I,
HCIpaBJIATb OIINOKHU CaMOCTOATCIIBHO,

- OLICHUBATD MPOAYKT cBoci JCATCIBbHOCTU B COOTBETCTBUN
C OCIIBIO ACATCIIBHOCTHU

KOMMyHI/IKaTI/IBHBIG

- CTPOUTD MMO3UTHUBHBIC OTHOLICHHUS B IIPOLIECCE y‘IC6HOI>i u
MM03HABATEIHLHON IS TCIHHOCTH.




21 Kemeso, ero CtpoeHnue aToma, 3HaTh cOCTaB U CTpoeHue atoma |DopMHUpOBaHHE [To3HaBaTeNbHbBIE
dusnueckue u ¢dusnyeckue u xene3o, Quznueckue u OTBETCTBEHHOTO - CTPOUTH PacCyXJIeHHE OT OOIINX 3aKOHOMEPHOCTEH K
XUMHUYECKUe XUMHYECKHE CBOMCTBA XMUMHYECKHE CBOMCTBA. OTHOIICHUA K YYCHUIO U YACTHBIM SIBJIEHHUSIM U OT YACTHBIX SIBJICHUH K 06HII/IM
CBOMHCTBA MIPOCTOrO BELIECTBA Ymetb YBa)KUTEIHHOTO 3aKOHOMEPHOCTSIM;
KeJe30 - XapaKTepu30BaTh XUMHYECKHE [OTHOLICHHS K TPYAY - IEpEeBOIUTH UH(OPMALIMIO U3 CUMBOJIBHOTO IIPECTaBIICHHS
CBOJCTBA JKeJie3a, 3aI1ChIBaTh dopmupoBanne B TEKCTOBOE M HA000POT;
YpaBHEHUS PEaKIi C HO3UIMKA | KOMIIETCHIUI aHan3a, - CTPOUTD CXEMY, aJITOPUTM JICHCTBYSI, UCIIPABIISATH WIN
OBP MPOEKTHPOBAHMU, BOCCTaHaBJIMBATh HEM3BECTHBIN paHee aJrOpUTM Ha OCHOBE
OpraHM3aIMN MMeEIOIIerocs 3HaHus1 00 00bEKTE, K KOTOPOMY ITPUMEHSIETCS
JIeSITEeTbHOCTH, ANTOpPUTM; =
pediekcu U3MEHeHUH, | -CTPOUTH MOJENL Ha OCHOBE YCIIOBHHU 3a/[a4u M/ crnocoda | g
crocoboB €¢ pelIeHus a;'}
B3aNMOBBITOTHOTO PerynsruBHbIe —
COTPYIHHUYECTBA, - 000CHOBBIBATh U OCYIIECTBISATH BEIOOp Hambomee
Croco00B peann3anuu 3¢ (GEKTUBHBIX CIIOCOOOB PEIICHUS YICOHBIX U
JMJEPCKOro MOTEHIMANa | ITO3HABaTEIbHBIX 3a7ad;
- CBEpSTh CBOU JCUCTBHS C IENBIO U, TPH HEOOXOIUMOCTH,
UCIIPABJISITH OIIMOKK CAMOCTOSITENBHO;
- OLICHUBATD MPOAYKT cBOEH JACATCIIBHOCTHU B COOTBECTCTBHUU
C LIEbI0 JeSTETbHOCTH
KoMMyHHKaTHBHBIE
- CTPOUTD TIO3UTHUBHBIE OTHOIICHHS B TIpoliecce y4eOHOU U
MI03HABATEIILHOM JeSTeIbHOCTH.
22 CoequueHus Baxkueiimme 3HaTh COCTaB COCIMHEHUN ["OTOBHOCTH K IMo3HaBaTeIbLHBIC
xenesa (+2, +3) COCIMHEHUS Kelle3a — | JKele3a, XMMUIECKHEe CBOWCTBA  [CITOCOOHOCTD K - CTPOUTB paccy’kAeHHEe OT OOIMNX 3aKOHOMEPHOCTEH K
OKCHBI, THAPOKCHUIIBI U | OKCHIOB, THAPOKCHIOB, CONEH. (CaMOPa3BUTHIO U YaCTHBIM SIBIICHUSAM M OT YaCTHBIX SIBJICHUH K 00IINM
COMM WX COCTaB U | YMeTh caM000pa30BaHUIO HA 3aKOHOMEPHOCTSIM;
CBOJCTBa, - XapaKTepu30BaTh XNMHUYCCKHE |[0CHOBE MOTHUBAIINH K - IEpEBOIUTH HH(OPMALIMIO U3 CHMBOJIBHOTO TPE/ICTABICHUS
IIPUMEHEHHE B | CBOICTBa COCMHCHUH XKeme3a, |00yIEeHHIO U IIO3HAHHIO B TEKCTOBOE M HA000pOT;
HApOJHOM XO03sCTBE 3aIiCBIBATh YPABHEHHS ["'0TOBHOCTB M CITIOCOOHOCTB| - CTPOUTH CXEMY, aITOPUTM ACHCTBUS, UCTIPABIIST WIIH
peaxunii ¢ mosurmii OBP n K OCO3HAHHOMY BBIOOPY 1 | BOCCTAHABIMBATH HEM3BECTHBIN paHEe alTOPUTM Ha OCHOBE
HMOHHOTO OOMEHa MOCTPOCHHUIO TAJIbHEHIIEH | MMEIOIIErocs 3HaHns 00 00bEKTe, K KOTOPOMY NIPUMEHSETCS
MHIMBU1yaIbHOM aNropuTM; =
TPaeKTOpUHU 00pa30BaHUs C PerynsaTHBHBIC %
Y4ETOM YCTOHUMBBIX - 000CHOBBIBATh M OCYILIECTBIISITH BEIOOP Hanboee =
[O03HABATENIBHBIX 3 PEKTUBHBIX CIOCOOOB peLIeHUs YUeOHBIX U =
MHTEPECOB. MO3HABATENIbHBIX 33/1a4;

- COCTaBJIATH IUIaH PCIICHUA 3a/Ja4u;

- CBEPATH CBOU ﬂeﬁCTBHH C LICJIbIO U, IpHU HeO6XOﬂI/IMOCTI/I,
HCIpaBJIATb OIINOKHU CaMOCTOATCIIBHO,

- OLICHUBATD MPOAYKT cBoci JCATCIBbHOCTU B COOTBECTCTBUIN
C OCIIBIO ACATCIIBHOCTHU

KOMMyHI/IKaTI/IBHBIC

- CTPOUTD MMO3UTHUBHBIC OTHOLICHHUS B IIPOLIECCE y“IC6HOI\/'I u

MM03HABATEIHLHON IS TCIHHOCTH.




23 | 'enHeTnueckue psapl TTousitue 3HaTh COCTaB COEMMHEHUI l"oToBHOCTH U [To3HaBaTeNbHbBIE
METAIIOB reHEeTHYECKOro psa. | TCHCTHYCCKHX PANOB MONHBIX H  (CMIOCOOHOCTH K - CTPOMTH PacCyXJIeHUE OT OOIINX 3aKOHOMEPHOCTEH K
TOHEIH ¥ Hemo bl | HETOTHBIX. CaMOpPa3BUTHIO U YaCTHBIM SIBIICHUSIM U OT YaCTHBIX SIBJICHUH K 0OIIUM
TeHETHHeCKHE PAIBL. Ymets caM000pa30BaHUIO Ha 3aKOHOMEPHOCTSIM,;
TeHeTHuECKHE PATBI - COCTaBJIATh U PelIaTh OCHOBE MOTHBAIIH K - IEpEeBOIUTH UH(OPMALIMIO U3 CUMBOJIBHOTO IIPECTaBIICHHS
TeHEeTHUYECKHUE PsIbl paHee 00Y4EHHIO U T03HAHHIO B TEKCTOBOE M HA000POT;
IHCTOHBIX METAILIOB, U3Yy4EHHBIX TPYII METAIJIOB. ["0TOBHOCTB M CITIOCOOHOCTB| - CTPOUTH CXEMY, aITOPUTM ACHCTBUS, UCTIPABIISITH WIIH
IICTOTHO3EMETTBHBIX K OCOBHAaHHOMY BBIOOPY M | BOCCTaHaBJIMBATh HEU3BECTHBIM paHEe aJlrOPUTM Ha OCHOBE
METAaJLIOB, alIFOMHHUA [OCTPOEHHIO NabHEMIIEH | UMEIOIIErocs 3HAHUS 00 0OBEKTE, K KOTOPOMY HPHMEHSETCS
M JKEJIC3a. MHANBUIYaIbHON aNropuTM™m; =
TpaeKTOpUH 00pa30BaHus C PerynsTHBHbIE %
YIE€TOM yCTOHUMBBIX - 000OCHOBBIBATb M OCYLIECTBIISITH BEIOOp Hanboee T
MMO3HABATEIIbHBIX 3¢ GEKTHBHBIX CIIOCOOO0B PEIICHUS YICOHBIX U =
MHTEPECOB. MO3HABATENbHBIX 33/1a4;
- COCTaBJIATH IUIaH PELICHHUS 3a1auH;
- CBEpSITh CBOM JCUCTBHS C LEIBIO U, IPU HEOOXOAUMOCTH,
HCTIPABIISATH OMIHUOKH CAaMOCTOSITEIBHO;
- OIICHUBATh IIPOAYKT CBOEH JEATEIBHOCTH B COOTBETCTBHHU
C LIETIBIO eATEBHOCTH
KoMMyHHKaTHBHBIE
- CTPOUTD TIO3UTHUBHBIE OTHOIICHHS B TIpoliecce y4eOHOH U
MI03HABATENbHON AEATEIbHOCTH.
24 | Pemenue Beixon npoaykra. 3HaTh aJTOPUTM pelleHus CcdopmupoBaHHOCTD [To3HaBaTeNbHBIE
pacueTHBIX 33734 C [MpakTnueckas Macca | 3ama4 U GOPMYJIBI PACUETOB. LETOCTHOTO - CTPOUTD CXEMY, QJITOPUTM JICHCTBUS, UCTIPABIIATh HIIH
HCIONb30BAHIEM MIPOAYKTA. YMeTh NPOU3BOANTE PACUETHl | MHPOBO33PEHMS, BOCCTaHaBIIMBATh HEM3BECTHBIM paHEe aJlTOPUTM Ha OCHOBE
nousTus «Jos Teoperndeckas macca | 1mo ¢popmynam. COOTBETCTBYIOIETO MMeEIOIIerocs 3HaHus1 00 00bEKTe, K KOTOPOMY NTPUMEHSIETCs
npoxykra. MaccoBas COBPEMEHHOMY YPOBHIO | allTOPHTM;
BBIXOJ1a IPOJYKTA»
n oObEeMHas IO Pa3BUTHS HAYKH. - OTIPEAEIATH JIOTHIECKUE CBSI3U MEKAY IIPEAMETaMH H/UITH
BBIXO0J1a IPOAYKTA. I'otoBHOCTH 1 SBJICHUSIMHU, 0003HAYaTh JAHHbIC JIOTHYECKHE CBS3H C
AJTOopuTM pereHuns CIIOCOOHOCTB K MIOMOIIIBIO 3HAKOB B CXEME; .
3a/1ad. CaMOpa3BUTHUIO U - CTPOUTB MOJIENIb/CXEMY Ha OCHOBE YCJIOBHH 3a/1auil W/UITN 3
camM000pa3OBaHMIO Ha crocoba ee permeHus °§
OCHOBE MOTUBALIUH K PerynsrusHble s

00yUEHHUIO U TTO3HAHUIO

- IPUHUMATD PEIICHUE B YI€OHOH CUTYyaI[MH U HECTH 3a
HEro OTBETCTBEHHOCTH
- COOTHOCHUTD PEAJIbHBIE U IUIAHUPYEMBIE PE3YJIbTAThL
UHIMBUAYAJIEHOW 00pa30BaTeIbHOM NS TEIbHOCTH U AeNaTh
BBIBOJIBI

KoMMyHHKaTUBHbBIE
- UCTIOIb30BaTh UH(OPMAIHIO C YYETOM ITHYECKUX U

IIPpaBOBbIX HOPM
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Pemenue
pacuUeTHBIX 3334 C
HCIOJB30BaHUEM
noHsTus «Jlons
BBIX0Ja MPOAYKTa»

Brixon npoaykra.
IIpakTuueckas macca
MIPOYKTA.
Teoperuueckas macca
npoaykra. MaccoBas
1 00bEeMHast 10t
BBIXO/Ia IPOJYKTA.
ANTopuTM perieHus
3ajay.

3HATh aNTOPUTM PEIISHHS
3a7a4 1 GOPMYIIBI PACUETOB.
YMmeTn MMPOU3BOJUTH pacCU€Thbl
o ¢popmynam.

CdopMupoBaHHOCTH
LIETTOCTHOIO
MHUPOBO33PEHUS,
COOTBETCTBYIOIIECTO
COBPEMECHHOMY YPOBHIO
Pa3BUTHS HAYKH.
I'oToBHOCTE 1
CIIOCOOHOCTH K
CaMOpa3BUTHUIO U
€aMo00pa30BaHUIO Ha
OCHOBE MOTHBALIUH K
00Y4EHHIO U TO3HAHHUIO

[To3HaBaTeNbHBIE
- CTPOUTD CXEMY, AJITOPUTM JICHCTBUSI, UCTIPABIIATH WIN
BOCCTaHABIIMBATh HEU3BECTHBIN paHEE aJITOPUTM Ha OCHOBE
MMEIOILErocst 3HaHusi 00 00BEKTe, K KOTOPOMY MPUMEHSIETCS
aJNTOpUTM;
- OIIPEAENATH JIOTHYECKUE CBSI3U MEXKAY ITPEAMETaMH /WU
SIBJICHUSIMU, 0003HAYaTh JaHHbIC JIOTHYECKHE CBSI3H C
MIOMOIIIBIO 3HAKOB B CXEME;
- CTPOUTB MOJIEJIB/CXEMY Ha OCHOBE YCJIIOBHI 3a/1auyl W/WITN
crioco0a ee penIeHus
PerynstuBHbIE
- IPUHAMATH PEUICHNE B y4EOHOH CUTYallMH U HECTH 32
HETO OTBETCTBEHHOCTH
- COOTHOCHTH PEaJIbHBIE U INIAHUPYEMBIE PE3YIIbTaThI
WHIUBHIYaJIbHOM 00pa30BaTEIbHON AEATEIBHOCTH U IENaTh
BBIBOJIBI
KoMMyHHUKaTHBHBIE
- UCTI0JIb30BaTh UH(OPMAIHIO C YYETOM ITUYECKUX U

IPpaBOBbLIX HOPM

13 venensa
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IpakTnueckas
padora Ne 1.
«Pemmenue
SKCIIEPUMEHTATBHBIX
3a/1a4y Ha TIOIy4YCHUE
COEIMHEHU
METaJUIOB)

(40 munyT)

Pemenune
3KCHepI/IMeHTaJ'II)HBIX
3aJ]a4 Ha MOJIy4eHue
COEJIMHEHU I METaJlJIOB

Ymetn

MPOBOAUTH XUMHUYECKUHN
9KCIIEPUMEHT MO0 MHCTPYKIIHH,
OIMMCHIBATH HAOJII0JaeMbIe
SIBJICHUS

HOpPM, IIpaBUJI IIOBEJCHUS,

PKM3HH B TPYINAax ¥
coob1ecTBax
HnTepuopuzanust
TIPaBHI
WHIUBUAYAIBEHOTO U
KOJIJIEKTUBHOI'O
0€e30MacHOro MOBEIECHUS
B UpPE3BBIYAITHBIX
CUTYaIHAX,
YTPOXKAOIINX KU3HU H
310pOBBIO JIIOAEH

OCBOEHHOCTh COIMAIbHBIX

[poreii U GopM coruanbHOU

[To3HaBaTeNbHBIE

- OOBSICHATS SIBIICHUSL, ITPOIIECCHI, CBSI3U M OTHOILICHHUS,
BBISIBJISIEMBIE B XOZI€ I03HABATEIILHOM U UCCIIEA0BATENbCKON
JIeSITEbHOCTH;

- BBISIBJIATH U HA3bIBATh IPUYNHBI COOBITHS, SIBJICHUS, B TOM
qyCcle BO3MOXHbIE IPUYUHBI U IOCIECTBUS 3aJaHHOU
MPUYHHBL, CAMOCTOSTEIBHO OCYIIECTBIISIS IPUUHMHHO-
CIICJICTBEHHBII aHAIN3

PerynstuBHbIE

- OLICHUBATh CBOIO JICSATEIBbHOCTD, APTYMEHTUPYS TIPUIMHEI
JIOCTIKEHHSI WIT OTCYTCTBHS INTAHUPYEMOT'O PE3YJIbTaTa;

- OTOMpPATh MHCTPYMEHTHI IJI51 OLICHUBAHUS CBOECH
JIESITETBHOCTH, OCYIIIECTBIISATH CAMOKOHTPOINb CBOCH
JIeSITeNbHOCTH;

- HAXOANTh JOCTATOYHBIE CPEICTBA JUIS BHIITOTHEHUS
Y4eOHBIX AEHCTBHUI B M3MEHSIOLICIHCS CUTYaIIMH W/HIH IPU
OTCYTCTBHH IUTAaHUPYEMOT0 pe3yabTaTa
KoMMyHHUKaTHBHBIE

- OPTraHM30BHIBATh YU€OHOE B3aUMOJICHCTBHE B IPYIIIE
(ompenensTh o0LIHe LENH, pacupeaeNsiTh POIH,
JIOTOBapUBaThCsl APYT C APYTOM U T. 11.);

- ONpENENsITh CBOU AEHUCTBUS U NEHCTBUS apTHEpa, KOTOpbIe
CIIOCOOCTBOBAJIM MIIN TIPETISITCTBOBAJIN IIPOAYKTHBHON
KOMMYHHKAIIHY;

- IPE/ICTAaBIISITh B YCTHOM MIIM MMCbMEHHOH (hopme
Pa3BEpPHYTHIN IIaH COOCTBEHHOH JEATEIbHOCTH;

- ATk OLICHOYHBIN BBIBOJ O JOCT)KEHHUH LIEIH
KOMMYHUKAIIUM HETIOCPEJICTBEHHO IT0CIIE 3aBEPIICHNUS

KOMMYHHUKATHBHOI'O KOHTAKTA U 000CHOBBIBATE €r0

13 "Henens
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[MpakTHYeckas
padora Ne 2.
IPerienne
PKCIIEpUMEHTATBHBIX
Bajay Ha
[pacrio3HaBaHUE
ICOEZIMHEHUIT METaJIIOB
(40 MmumHyT)

Pemenune
3KCHepI/IMeHTaHBHBIX
3aJa4 Ha
pacrno3HaBaHue
COEIUHEHNI METAJIJIOB

Ymetn

MPOBOAUTH XUMHUYECKUHN
9KCIIEPUMEHT MO0 MHCTPYKIIHH,
OIMMCHIBATH HAOJII0JaeMbIe
SIBJICHUS

OCBOEHHOCTE COLMAIbHBIX
HOPM, TIPABHUJT [TOBEICHHS,
[poreii U GopM coruanbHOU
PKU3HH B TPYIIIAX U
coo01ecTBax
MHTEeprOopU3aIus MpaBml
MHIUBUAYAIEHOTO U
KOJUIEKTUBHOI'O
0e30I1aCHOrO MOBEIEHNS B
IpEe3BBIYANHBIX CUTYALIUSX,
VTP OXKAFOIIMX KU3HH U
310pOBBIO JIOAEH

[To3HaBaTeNbHBIE

- OOBSICHATS SIBIICHUSL, IIPOIIECCH, CBSI3U M OTHOLICHHUS,
BBISIBJISIEMBIE B XOZI€ I03HABATEIILHOM U UCCIIEA0BATENbCKON
JIeSITEbHOCTH;

- BBISIBJIATD U HA3bIBAaTh IPUYNHBI COOBITHS, SIBJICHUS, B TOM
qyCcle BO3MOXHbIE IPUYUHBI U IOCIECTBUS 3aJaHHOU
MPUYHHBL, CAMOCTOSTEIBHO OCYIIECTBIISIS IPUUHMHHO-
CIIEZICTBEHHBII aHAIIN3

PerynstuBHbIE

- OLICHUBATh CBOIO JICSATEIBbHOCTD, APTYMEHTUPYS TIPUIMHEI
JIOCTIKEHHSI WIT OTCYTCTBHS INTAHUPYEMOT'O PE3YJIbTaTa;

- OTOMpPATh MHCTPYMEHTBHI ISl OLICHUBAHUS CBOEH
JIESITETBHOCTH, OCYIIIECTBIISATH CAMOKOHTPOINb CBOCH
JIeSITeNbHOCTH;

- HAXOANTh JOCTATOYHBIE CPEICTBA JUISl BHIIIOIHEHNUS
Y4eOHBIX AEHCTBHUI B M3MEHSIOLICIHCS CUTYaIIMH W/HIH IPU
OTCYTCTBHH IUTAaHUPYEMOT0 pe3yabTaTa
KoMMyHHUKaTHBHBIE

- OPTraHM30BHIBATh YU€OHOE B3aUMOJICHCTBHUE B IPYIINE
(ompenensTh o0LIHe LENH, pacupeaeNsiTh POIH,
JIOTOBapUBaThCsl APYT C APYTOM U T. 11.);

- ONpENENsITh CBOU AEHUCTBUS U NEHCTBUS apTHEpa, KOTOpbIe
CIIOCOOCTBOBAJIM MIIN TIPETISITCTBOBAJIN IIPOAYKTHBHON
KOMMYHHKAIIHY;

- IPE/ICTaBIIATh B YCTHOM WM MMCHbMEHHOH (hopme
Pa3BEpPHYTHIN IIaH COOCTBEHHOH JEATEIbHOCTH;

- ATk OLICHOYHBIN BBIBOJ O JOCT)KEHHUH LIEIH
KOMMYHUKAIIUH HETIOCPEICTBEHHO ITOCIIE 3aBEPLICHNUS

KOMMYHHUKATHBHOI'O KOHTAKTA U 000CHOBBIBATE €r0

14 wenens
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O00011IeHNE 3HAHNI
1o teMe «MeTaubl»

Tlonoxxenune Me B I1C,
COCTaB aTOMOB,
cTpoeHue atoMoB Me,
XUMHYECKHE CBOMCTBA
Me, criocoObI
TIOJTyYCHHS,
MIPUMCHCHIIE.

YMmetb

- COCTaBIIATh MOJICKYJISIPHbIE
YPaBHEHUS PEAKLIUIA,
XapaKTEePU3YIOIINE XUMHYECKHE
CBOWCTBA METAJIJIOB U UX
COCJIMHEHUH, a TaKXKe
JJIEKTPOHHBIE YpaBHEHUS U
YpaBHEHHUS MIPOLIECCOB
OKHCJICHUS] — BOCCTAHOBJICHUSI.

OMOILMOHAILHO-
IICHHOCTHOC BUJICHHC
OKPYIKAIOIIEro MHpa.
CdopMupoBaHHOCTh
LIETIOCTHOrO
MHUPOBO33PEHUS,
COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH.
I'oToBHOCTE 1
CIIOCOOHOCTD K
CaMOpPa3BUTHIO U
camM000pa3OBaHMIO Ha
OCHOBE MOTHBAIUU K
00y4YEHHIO U TIO3HAHUIO

[To3naBaTenbHBIE

- O6'I)C)II/IH$[TB IpE€aAMETHI U ABJICHUA B I'PYIIILI 11O
ONpCACICHHBIM IPpU3HAKaM, CPaAaBHUBATD,
KJIaccuGUIMPOBaTh U 00001aTh (GaKThI U SIBICHHUS;

- OIIPEAENATh 0OCTOSTENbCTBA, KOTOPbIE P EIIIeCTBOBAIIH
BO3HHMKHOBEHHIO CBSI3H MEX/1Yy SIBICHUSIMH, U3 STHX
00CTOATENHCTB BBIACIATH ONPEENSIONIIE, CIOCOOHbIE OBITh
NPUYUHON JAHHOTO SIBJIEHHUSI, BBISBIISITS NPUYUHEI 1
CIICJICTBUS SIBJICHUM;

- CTPOHTH PACCYKIIEHUE OT OOIINX 3aKOHOMEPHOCTEH K
YaCTHBIM SBJIICHUSM M OT YACTHBIX SBJICHUH K OOLIIM
3aKOHOMEPHOCTSIM;

PerynsatuBubie

- YCTaHABIUBATH CBS3b MEXY MOTYyICHHBIMU
XapaKTePUCTUKAMHU MMPOAYKTA M XapaKTePUCTUKAMH IIpoIecca
MesATensHOCTH;

- IPUHUMATD PEIICHNE B YI€OHOH CUTYyaI[MH U HECTH 3a
HCTO OTBCTCTBCHHOCTD,

KoMMyHHUKaTHBHBIE

- CTPOUTH TIO3UTHUBHBIE OTHOIICHHS B TIpoliecce yueOHOH U
MO3HABATENLHOM JIeITEILHOCTH.

14 wenensa
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KontponbeHas padora
Ne 2 o Teme
«Mertamnepy

(40 MuHyT)

Tlonoxxernune Me B I1C,
COCTaB aTOMOB,
cTpoenue atomoB Me,
XMMHYECKHE CBOMCTBA
Me, crrocoOb1
TIOTyYeHHIS,
TIpUMEHEHIIE.

VYmeth

O0O0BSICHATH 3aKOHOMEPHOCTH
HA3MEHEHUS CBOMCTB
XUMUYECKHUX JIEMEHTOB;
YCTaHABJIUBATH IPUYNHHO-
CIEICTBEHHEIE CBA3H: COCTAB
BEILIECTBA — TUII XUMUYECKOU
CBSI3U

I'oToBHOCTB K
0CO3HAaHHOMY BBEIOOpPY 1
MOCTPOCHUIO AaldbHEHUIIEH
MHIUBHUIYaJIbHON
TPaeKTOpUH 00pa30BAHUS

[To3HaBaTeNbHBIE

- BBIJICJISITH SIBJICHUE U3 OOLIEro psijia IpYrux sIBJICHUH;

- CTPOUTH CXEMY, allTOPUTM JEHCTBUS, HCIIPABIATH WIN
BOCCTaHABIIMBATh HEU3BECTHBIM PaHEE aJITOPUTM Ha OCHOBE
MMeEIOIIerocs 3HaHus1 00 00bEKTe, K KOTOPOMY ITPUMEHSIETCS
ANTOpPUTM;

- OTIPEAEIATH JIOTHIECKUE CBSI3U MEKAY IIPEAMETAMH H/UITN
SBJICHUSIMHU, 0003HAYaTh AAHHbIC JIOTHYECKHE CBS3H C
MIOMOIIIBIO 3HAKOB B CXEME;

PerynstuBHbIE

- IPUHMAMATh PEUICHUE B y4eOHOH CUTyalluy U HECTH 32
HETO OTBETCTBEHHOCTh

- CAMOCTOSITENIFHO OIIPEeNsATh IPUUUHBI CBOETO yCIIeXa WIN
Heycliexa U HaXOAUTh CIIOCOOBI BBIXO/IAa U3 CHUTYALHH
Heycrexa

- COOTHOCHUTB peaNbHbI€ U ITAHUPYEMbIE PE3YIbTAThI
WHIUBHIYaJIbHOM 00pa3oBaTeNbHOM A€ TEIBHOCTH U JIeNaTh
BBIBOJIBI

KoMMyHHKaTUBHBIE

- UCTIOb30BaTh HH(OPMAITHIO C YIETOM ITHIECKUX U
MPaBOBBIX HOPM

15 venensa




PA3JIEJI Ne 3: Hemerasabl (31 4ac)

30 O6mas O6mas YMeTh oTpakath cxemaMu coctaB U | CHopMHPOBAaHHOCTH ITo3HaBaTeNbHBIE
XapaKTepUCTHKA [XAPAKTEPHCTHKA CTPOEHHE aTOMOB HEMETAJIJIOB, LIEITOCTHOTO MUPOBO33PEHUSL, | - IEPEBONUTH HH(OPMAIHIO U3 CHMBOJILHOTO IIPEACTABIICHUS B
HeMeTaJIOB HEMETaJJIOB: OOBSICHATH COOTBETCTBYIOIIIETO TEKCTOBOE U HA000POT;
IMOJIOKEHHUE B 3aBHCHUMOCTh CBOICTB (WJIH COBPEMEHHOMY YPOBHIO - CTPOUTh CXEMY, AIITOPUTM JCHCTBUSL, UCIIPABIIATH UIH
[lepuoanueckoin IpeJcKa3blBaTh CBOICTBA) pa3BUTHUA HAYKH. BOCCTAHABJIMBATh HEU3BECTHBIN PAHEE aIrOPUTM HA OCHOBE
crcreme XUMHYECKHX DJIEMEHTOB- T'oToBHOCTB M CITIOCOOHOCTD | MMeroLIerocst 3HaHUs 00 00bEKTE, K KOTOPOMY IIPHMEHSIETCS
XUMHYECKHX HEMETaJIOB (paauyc, K CaMOPa3BUTHIO U aNTOpUTM;
DIIEMEHTOB HEMeTaJNINYeCKre CBOWCTBa caM000pa30BaHUIO Ha - OIIPEAEIATH JIOTHYECKUE CBSI3U MEXKIY SBJICHUSIMHU, 0003HAYATh
1. 1. MenpneneeBa, | 3JIeMEHTOB, OKHCIUTEIBHO- OCHOBE MOTHBALIUH K JTaHHBIE JIOTHYECKHUE CBSI3H C IIOMOIIBIO 3HAKOB B CXEME;
0COOEHHOCTH BOCCTaHOBHUTEJIbHBIC CBOMCTBA 00y4EeHHIO 1 ITO3HAHHIO -CTPOUTH MOJIETh Ha OCHOBE YCIIOBUH 3aJauyl W/WiH criocoda ee 5
CTPOCHHUS aTOMOB, | BJIEMEHTOB) M 00pa3yeMbIX UMH peneHus &
Kpucrammueckoe | coeanHEHUH (KMCIOTHO-OCHOBHBIE PerynsTuBHBIC T
CTpOCHNE CBOICTBA BBICIINX OKCHUIOB U - 000CHOBBIBATh M OCYIIECTBIISAITH BEIOOP Hanbosee =
HEMETAJJIOB — THIPOKCHIOB, OKUCITUTEIHHO- 3¢ (GEeKTHBHBIX CIIOCOOOB peIeHHs yIeOHBIX W TTO3HABATEIBLHBIX
MPOCTBIX BELIECTB. | BOCCTAHOBUTEIbHBIEC CBOWCTBA) OT 3ajay;
AJoTponus. nosioxkeHus B [lepuoanaeckoit - CBEpSITh CBOM JEHUCTBHSA C LEIBIO U, TPH HEOOXOIUMOCTH,
dusznueckue CUCTEMC XUMHYCCKUX JICMCHTOB UCIIPpaBJIATH OIIIHOKHU CaMOCTOATCIIBHO,
CBOMCTBA JA.N.MeHnpeneeBa; xapakTepu30BaTh - OLICHMBATh MPOJYKT CBOEH JEATEIbHOCTH B COOTBETCTBUU C
HEMETaJJIOB. cTpoeHue, obiue purnuecKue HETIBI0 AEATENbHOCTH
CBOMCTBA MPOCTHIX BCIICCTB- KOMMyHI/IKaTI/IBHbIe
HEMETaJIJIOB; - CTPOUTH TIO3UTHUBHBIE OTHOIICHHS B Iporiecce y4eOHOH 1
MO3HABATENLHOM JeSTeIbHOCTH.
31 | Obwmwme O6mume 'YMeTh dopmupoBaHue [lo3HaBaTENbHEBIE
XUMHAYECKHE XUMHUYECKUE - OOBSACHATH 3aBUCUMOCTh CBOMCTB OTBETCTBEHHOT'O OTHOIIEHUSA K | - CTPOUTb PACCyXJICHUE OT OOLIUX 3aKOHOMEPHOCTEH K 4aCTHBIM
CBOﬁCTBa CBONCTBA KUMHUYCCKUX DJICMCHTOB-HEMETAJIJIOB U[yYCHUIO U YBAXKUTCILHOI'O SIBJICHUSIM M OT YaCTHBIX SIBICHUI K OGHJJ/IM 3aKOHOMEPHOCTAM;
HEMETALIIOB. HEMETaJlJIOB. 00pa3yeMbIX UMH COSIMHEHUH OT OTHOIICHHS K TPYAY - IEpEeBOIUTH UH(OPMALIMIO U3 CUMBOJIBHOTO IIPEJCTaBICHHS B
Haxoxnenue monoxenus B Ilepuoandeckoit ®dopMupoBaHue TEKCTOBOE U HA00OPOT;
HEMETaJlIOB B CHCTEME XUMUYECKUX JIIEMEHTOB KOMITETEHIIMH aHau3a, - OIIPEAEIATH JIOTHYECKUE CBSI3U MEXKAY SBJICHUSIMHU, 0003HAYATh
TIpUpoIe. /I.1.Menneneesa; IIPOEKTUPOBAHUS, JTaHHBIE JIOTHYECKHUE CBSI3U C IIOMOIIBIO 3HAKOB B CXEME; =
- OITMCHIBATh OOIHE XUMHUUECKHE OpraHM3alMN JIESITENIEHOCTH, |PerynasTHBHBIC 5
CBOIMCTBA HEMETAIIJIOB C TIOMOIIBIO pedaexcun n3MeHeHNH, - 000CHOBBIBATh M OCYIIECTBIISITH BEIOOP Hanboee §
[PYCCKOTO SI3bIKA U SI3BIKA XHMUH; CIIOCOOOB B3aUMOBBITOHOTO | 3((EKTHBHBIX CIIOCOOOB PEIICHUS YICOHBIX U II03HABATEIHHBIX ©

- COCTaBJIATH MOJICKYIISIPHBIC
YpaBHEHHUS pPEaKLUil,
XapaKTepU3YIONINEe XUMUIECKIE
CBOIMCTBa HEMETAILJIOB, U
AJIEKTPOHHBIE YPABHEHUSI MPOIIECCOB
OKHCJICHUS — BOCCTAHOBJICHUS;

COTPYAHUYECTBA, CIIOCOO0OB
peanu3anuu JTUaepcKoro
IOTEHIAAajIa

3a1ay;
- COCTaBJISITh IUIAH PEIICHHUS 3a/1auH;
- CBEpSITH CBOM JEUCTBHSA C LENBIO U, TPH HEOOXOIUMOCTH,
HCTIPABIISITH OIIMOKH CAMOCTOSITENBHO;
IKoMMyHHKaTHBHBIE
- CTPOWTH TTO3UTHBHBIE OTHOMIEHHS B Iporiecce yueOHOH 1
ITO3HABATENLHON AEATENbHOCTH.




32 | Boaopon Ilonoxenue 3HaTh cOCTaB, CTPOEHHE aToMa COTOBHOCTE M CITIOCOOHOCTE K [[I03HABATEIbHBIC
BOJIOPO/Ia B BOJIOPO/Ia, XUMHUYECKHE CBOMCTBA caMOpa3BUTHIO U - IEPEeBOIUTH UH(OPMALIUIO U3 CUMBOJIBHOTO TIPECTABICHHS B
[epronnueckoit MPOCTOrO BEIIECTBA. caM000pa30BaHUIO HA OCHOBE | TEKCTOBOE M HA0DOPOT;
cHucTeEMeE Ymerb IMOTHBaLIMK K O0YYEHHIO U - CTPOUTh CXEMY, aJITOPUTM ACHCTBUS, UCIIPABIIATH WIN
XUMHYECKHX - XapaKTepu30BaTh CTPOSHUE, O0IME |[TO3HAHUIO BOCCTaHaBIIMBATh HEM3BECTHBIH paHee ajlrOPUTM Ha OCHOBE
9JIEMEHTOB (br3nyeckrue 1 XUMUYECKUe CBOMCTBA |[[0TOBHOCTH M CITIOCOOHOCTh K | MMEIOILErocsi 3HaHUs 00 00bEKTe, K KOTOPOMY NMPUMEHSIETCS
Jd.M.MengneneeBa. [BonopoJa; l0OCO3HaHHOMY BBIOOPY M aNropHUTM;
CrpoeHre aToMa - ONUCHIBATH XUMUYECKHE CBOMCTBA  [IOCTPOCHHUIO JlaJIbHEHIIEH - OIIPEAENATH JIOTHYECKUE CBSI3U MEXKIY ABJICHUSMHU, 0003HAYATh
1 MOJICKYJTBI. BOJIOPO/IA C IOMOIIBIO €CTECTBEHHOTO |[MHIMBHYaJIbHON TPAGKTOPUH | JaHHBIC JJOTHUECKHE CBSI3H C IIOMOIIBIO 3HAKOB B CXEME;
duznyeckue u SI3BIKA M SI3bIKAa XUMHH. l0Opa3oBaHMs C yIETOM -CTPONTH MOZIETh Ha OCHOBE YCIIOBUH 3aJaurl W/ WK criocoda ee =
XUMHYECKHE [YCTOWYMBBIX TIO3HABATENIbHBIX | PEIICHHS %
CcBOIicTBa MHTEPECOB. PerynsiTuBHBIC =
BOZIOpPOJIA, €T0 - 000CHOBBIBATh W OCYIIECTBIISITh BEIOOp HamboIee 3
MTOTy9ICHUE H 3¢ (EeKTHBHBIX CIIOCOOO0B pelIeHNs yIeOHBIX W TO3HABATEIBHBIX
IpUMEHEHUE 3ajay;
- CBEpSITh CBOM JEUCTBHS C LEIBIO U, IPH HEOOXOIUMOCTH,
UCTIPABIISITH OIIMOKH CAMOCTOSITENBHO;
- OLICHUBATL MPOAYKT CBOCH JACATCIBbHOCTU B COOTBETCTBHHU C
LEJBIO JeSTeIbHOCTH
IKoMMyHMKaTHBHBIE
- CTPOUTH TIO3UTHUBHBIE OTHOIICHHS B Iporiecce y4eOHOH 1
MI03HABATEIbHOM e TeIIbHOCTH.
33 | Bona Crtpoenue YmeTh CoToBHOCTH M cITOCOOHOCTH K [[{03HABATENBHBIC
MOJIEKYJIBI BOJBI. |- OIMCHIBATh XUMUYECKUE CBOWCTBA  [cAaMOPA3BUTHIO U - CTPOUTD PacCy’KAE€HHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM
duznueckue BOJIBI C TIOMOIIIBIO €CTECTBEHHOTO caM000pa30BaHMIO HA OCHOBE | SIBJICHHSM M OT YaCTHBIX SIBICHUH K OOIINM 3aKOHOMEPHOCTSIM;
CBOICTBa BOJIBI. PYCCKOT0) sI3bIKa U SI3bIKA XUMUH; IMOTHBALIMK K O0YYEHHIO U - IEpEeBOIUTH HH(OPMALIMIO U3 CUMBOJIBHOTO IIPECTaBICHHS B
XUMHIecKHe - COCTaBJISITh MOJICKYJISIDHBIE [MO3HAHMIO TEKCTOBOE U HA00OPOT;
CBOICTBa BOJIBI. YpaBHEHHS pEaKIIni, COTOBHOCTB M CITOCOOHOCTB K | - OTIPEEISTE JIOTHUECKHE CBSA3U MEXIY SIBICHUAMH, 0003HAYaTh
XapaKTepU3yIOINe XUMUIECKUE l0OCO3HAaHHOMY BBIOOPY U JTAaHHBIE JIOTHYECKHUE CBSI3H C IIOMOIIBIO 3HAKOB B CXEME; =
CBOICTBA BOJBI, a TAKXKE MOCTPOEHMIO NanbHENIIeN IPerynsTuBHbIE 5
SNIEKTPOHHBIEC YPAaBHEHHUS MPOLIECCOB [MHANBUIYaTbHONW TPAEKTOPUN | - 0OOCHOBBIBATH M OCYILECTBIATH BEIOOp Hanboee a;}
OKWICJICHHS — BOCCTAHOBJICHUSI. loOpa3oBaHms C y4eTOM 3¢ (G EeKTHBHBIX CIIOCOOOB PEIIeHHs yIeOHBIX W TTO3HABATEIBHBIX ~

[YCTOMYMBBIX TIO3HABATEIbHBIX
MHTEPECOB.

3ajay;

- COCTaBIIATH TUIAH pEelICHUS 3aa4u;

- CBEPSTH CBOM JICHCTBUSA C LIEIBIO U, IPU HEOOXOAMMOCTH,
UCIIPABIIATH OIIMOKH CAMOCTOSITENBHO;
IKoMMyHHKaTHBHBIE

- CTPOUTH MTO3UTHBHBIE OTHOIIEHUS B IIporiecce yueOHOH 1
[103HABATENIbHON AEATEIbHOCTH.




34 | T'anorensl O6mas YMethb dopmupoBaHue ITo3HaBaTeNbHBIE
XapaKTepUCTHKA [ XapaKTepU30BaTh CTPOCHHE, OOIINE (OTBETCTBEHHOTO OTHOIIEHHS K | - CTPOUTH pacCyKJIeHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM
TaJIOTeHOB: (bu3uUeCKre U XMMHUYECKHUE CBOMCTBA [yUCHHUIO H YBOKUTEIHLHOTO SIBJIGHUSIM U OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
CTPOCHUE aTOMOB. [[AJIOI'€HOB; OTHOIIIEHUSI K TPYY - IEPEBOIUTH UHPOPMAIIUIO U3 CHMBOJILHOTO MPECTABICHUS B
Kpatkue - OOBSCHSATH 3aBUCHMOCTb CBOWCTB dopMHUpoBaHUE TEKCTOBOE U HA00OPOT;
CBEJICHHS O (unn mpesicKa3bIBaTh CBOMCTBRA) KOMITETEHIINI aHaIu3a, - OTIPENIENATH JIOTHYECKUE CBSI3U MEXKITY SBJICHUAMH, 0003HAYATh
xJyope, opome, XUMHUUYECKUX DJIEMEHTOB- MIPOEKTUPOBAHMUS, JIaHHBIE JIOTHYECKHE CBSI3U C MIOMOLIbIO 3HAKOB B CXEME; =
¢rope, #oxe HEMETaJUIoB (paauyc, OpraHM3aluy JesITeNIbHOCTH, |PeryisiTUBHbIE S
HEMETAJJINYECKUE CBOMCTBA pedIrekcuu H3MEHEHMIH, - 000CHOBBIBATh W OCYIIECTBISATH BEIOOp HambomIee a;:(
3JIEMEHTOB, OKHCIUTENBHO- CIIOCO0OOB B3aUMOBBITOHOTO | A((EKTHBHBIX CIIOCOOOB PEIICHUS YICOHBIX U TIO3HABATCIBHBIX | I~
BOCCTaHOBUTENbHbBIE CBOMCTBA COTPYIHUYECTBA, CIOCOOOB 3a/1a4; -
JJIEMEHTOB). peanuzanuu JuaepcKoro - COCTABJIATH IUIAH PELICHUA 3a/1a4H;
NOTEeHLIMaja - CBEPSITH CBOY JICHCTBHSA C IEJIBIO U, P HEOOXOANMOCTH,
HCTIPABJISITH OIMIMOKHA CAaMOCTOSITETBHO;
IKoMMyHHKaTUBHBIE
- CTPOWTH TO3UTHBHBIE OTHOMIEHHS B Iporiecce yaeOHOH 1
[I03HABATEJIbHOMN AEATENbHOCTH.
35 | CoennHeHus OcHOBHBIE 3HaTh COCTaB U CTPOEHUE dopmupoBaHue [lo3HaBaTenbHBIE
raJIOreHOB COETMHEHUS COETIMHEHU I TaJOreHOB, UX OTBETCTBCHHOTO OTHOIIICHHS K | - CTPOUTH PACcCyKIACHUE OT OOIIMX 3aKOHOMEPHOCTEH K 4aCTHBIM
rajoreHOB: XUMHYECKHE CBOMCTBA. [YIEHUIO U YBOXKHUTEIHHOTO SIBJIGHUSIM U OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
TaJIOTEHOBOOPOA | YMETh OTHOIIIEHUSI K TPYY - IEPEBOIUTH UH(POPMAIIUIO U3 CHMBOJILHOTO MPECTABICHUS B
Bl U UX COJIH. - COCTaBIATH (HOpMYJBI coenuHeHumit, | DopmupoBaHue TEKCTOBOE U HA00OPOT;
ITonyuenue u HA3bIBATh HX; KOMITETEHIINI aHaIu3a, - OTIPENIENATH JIOTUYECKUE CBSI3U MEXKIY SBJICHHUAMH, 0003HAYATh
MPUMEHEHHE - YCTaHaBJIMBATh NPUYUHHO- MIPOEKTUPOBAHMUS, JIaHHBIE JIOTHYECKHE CBS3H C MOMOIIbIO 3HAKOB B CXEME; w
TAJIOr€HOB U UX  (CJIEACTBEHHBIE CBS3H MEXKIY OpraHM3aluy JesITeNbHOCTH, |[PeryisiTUBHBIE S
COETMHEHU I CTPOEHUEM aTOMa, XUMHUYECKON pedrekcuu H3MEHEHMIH, - 000CHOBBIBATh U OCYIIECTBISITh BEIOOp HambomIee a;:(
CBS3bI0, TUIIOM KPUCTAJUIMYECKOM CIIOCOOOB B3aUMOBEITOHOTO | 3 (EKTHBHBIX CIIOCOOOB PEIICHUS YICOHBIX U II03HABATEIBHBIX )

[PEIIETKH HEMETAIUIOB M HX
ICOEIMHEHNH, UX OOIINMH
(bU3NIECKUMH 1 XUMUYECKAMHI
ICBOMCTBAMH;

COTPYAHUYECTBA, CIIOCOOOB
peanu3anuu JTUaepCKoro
[OTEHI[AajIa

3a1ay;

- COCTaBJISITH IUIAH PEIICHMS 3a/1a4H;

- CBEpSITHh CBOM JEHUCTBHS C IEIBIO U, IIPH HEOOXOIUMOCTH,
UCTIPABIISTH OIIMOKH CAMOCTOSITENBHO;
IKoMMyHMKaTUBHBIE

- CTPOUTH MO3UTUBHBIC OTHOIICHUS B IIpoIiecce y4eOHOH 1

MO3HABATEJILHON JIEATEIbHOCTH.




36 | Kucnopon Crtpoenue aToMa  [YMETh XapakTepH30BaTh CTPOEHUE, COTOBHOCTE M CITIOCOOHOCTE K [[I03HABATEIbHBIC
U aJUIOTPONHS oO1Ire Gu3nyecKre U XUMHUUECKUE l0OCO3HAaHHOMY BBIOOPY H - CTPOHTH PACCYXKJIEHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM
KHUCII0pO/a; CBOICTBa KUCJIOPO/a; MOCTPOCHMIO AAJIbHEHIIEH SIBJIGHUSIM U OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
CBOICTBA U - ONUCHIBATH XMMUYECKHE CBOMCTBA  [MHIUBHYAJIbHOM TPAEKTOPUHU | - IEPEBOANUTH HH(OpMALIUIO U3 CHMBOJILHOTO NIPE/ICTABICHUS B
IIPUMEHEHHE er0  [KUCIIOPOJia C TIOMOIIBIO €CTECTBEHHOI0/00pa30BaHUs C YUETOM TEKCTOBOE U HA00OPOT;
aJUIOTPOIIHBIX (PycCKOro) si3blKa U sI3bIKa XUMUH; [YCTOWYMBBIX IO3HABATENBHBIX | - ONPEIEIATh JIOTHYECKHE CBSI3U MEXY SIBICHUAMH, 0003HaYaTh
Mo u(UKaIni - COCTABJIATH MOJICKYJISIDHBIE MHTEPECOB. JIaHHBIE JIOTUYECKHE CBSA3H C IIOMOLIBbIO 3HAKOB B CXEME; w
YpaBHEHMs peakLuii, ®dopmupoBaHUe PerynarusHble S
XapaKTepU3YIOLINEe XUMUUECKUE OTBETCTBCHHOTO OTHOIICHHSA K | - 0OOCHOBBIBATH M OCYIIECTBIISTh BEIOOp HamboIee <_1Z>(
CBOICTBa KUCIIOPOAA U €ro [Y4EHHIO U YBAXKUTEIHHOTO 3¢ (EKTHBHBIX CIIOCOOOB pEIIeHNs yIeOHBIX W TO3HABATEIBHBIX | oo
COEJIMHEHUH, a TAaKXKe 3JIEKTPOHHBIE |OTHOLIECHUS K TPYLY 3a/1a4; -
YpaBHEHHS MIPOLIECCOB OKUCIEHUS — - COCTABJIATH IUIAH PELICHUA 3a/1a4H;
BOCCTAHOBJICHHS - CBEPSITH CBOY JICHCTBHSA C IEJIBIO U, P HEOOXOANMOCTH,
HCTPABIISITH OIMIHOKH CAaMOCTOSTEIBHO;
IKoMMyHHKaTUBHBIE
- CTPOWTH TO3UTHBHBIE OTHOMIEHHS B Iporiecce yaeOHOH 1
[I03HABATEJIbHOMN AEATENbHOCTH.
37 | Cepa, ee Crtpoenue aToMa  [YMETh XapakTepH30BaTh CTPOEHUE, lCoTOBHOCTB M CIOCOOHOCTH K [[[03HaBaTENbHbBIE
usnueckue u | ¥ ALIOTPONHS oOLIe PU3HIECKUE U XUMUYECKHUE l0OCO3HAaHHOMY BBIOODPY H - CTPOUTD PAcCy)KAEHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM
XUMHIYECKHE Cepbl; CBOMCTBA U (CBOMCTBA CEPHI; IOCTPOCHUIO albHENIIEH SIBICHUSAM U OT YaCTHBIX SBJICHUH K OOIIHMM 3aKOHOMEPHOCTSIM;
CBOICTBA NPUMEHEHUE - OIUCHIBATH XMMUYECKHE CBOMCTBA  [MHIWUBHIYAJIbHOM TPAEKTOPUH | - IEPEBOANUTH HH(OPMALIUIO U3 CHMBOJILHOTO NIPE/ICTABICHUS B
pomOundeckon CEPBI C IOMOLIbIO ECTECTBEHHOIO loOpa3zoBaHMs C yUETOM TEKCTOBOE U HA00OPOT;
cepbl (PYCCKOT0) sI3bIKa M SI3bIKA XMMUHU; [YCTOWYMBBIX IO3HABATENBHBIX | - ONPEIEISTh JIOTHYECKHE CBSI3U MEXK/Y SIBICHUIMH, 0003HaYaTh
- COCTABJIATH MOJICKYJISIDHBIE MHTEPECOB. JIaHHBIE JIOTUYECKUE CBSA3H C IIOMOLIBIO 3HAKOB B CXEME; w
YpaBHEHHMS pPeakLui, ®dopMupoBaHUE PerynarusHble S
XapaKTEepU3YIOLINEe XUMUUECKUE OTBETCTBCHHOTO OTHOIICHHSA K | - 0OOCHOBBIBAThH M OCYIIECTBISITh BEIOOp HamboIee t_l?
CBOIICTBa Cepbl U €€ COCIMHEHUH, a [yYEHHUIO U YBAKUTEIHHOIO 3¢ (EKTHBHEIX CIIOCOOOB PEIIeHHsT yIeOHBIX W TTO3HABATEIBHBIX )

TAKIKEC DJICKTPOHHBIC YPABHCHUSA
IIPOIECCOB OKUCIICHUS —
BOCCTAaHOBJICHUSA

OTHOIICHHS K TPYAY

3a1a4;
- COCTaBIIATH TUIAH PEIICHUS 3aa4H;

- CBEPSITH CBOM JICHCTBHSA C LEJIBIO M, TP HEOOXOAMMOCTH,
HCTIPABIISITH OIMIMOKHA CAMOCTOSI TETBHO;
IKoMMyHMKaTUBHBIE

- CTPOUTH TIO3UTHBHBIE OTHOIIEHUS B TIpOIecce YIeOHOH U
MMO3HABATEIBLHON JICSITEILHOCTH.




38 | CoenuneHus OKcHUIBI Cephl 3HaTh cOCTaB, CTPOEHHE, COTOBHOCTE M CITIOCOOHOCTE K [[I03HABATEIbHBIC
CcepI (IV) u (VI); ux HOMEHKJIATYPY OKCHJIOB CEpBHI, l0OCO3HAaHHOMY BBIOOPY H - CTPOHTH PACCYXKJIEHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM
MOJIy4YEHHE, XUMHUYECKHE CBOWCTBA OKCHOB. MOCTPOCHMIO AAJIbHEHIIEH SIBJIGHUSIM U OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
CBOICTBa U YmeTh MHIUBUIYAILHOW TPACKTOPHH | - MIEPEBOAUTH HH()OPMAIIHIO U3 CHMBOJIBHOI'O MIPE/ICTABICHS B
MPUMEHEHHE - OOBSICHATH 3aBUCHMOCTH CBOWMCTB l0Opa3oBaHUs ¢ y4EeTOM TEKCTOBOE U HA00OPOT;
COeIMHEHU I HEMETAJJIOB OT [YCTOMYMBBIX MTO3HABATEIBHBIX | - OMPEICIATh JOTHUCCKUE CBSA3U MEKIY SBICHUSIME, 0003HAYATh
rmonoxxenus B [lepuoanueckoit MHTEPECOB. JIaHHBIE JIOTHYECKHE CBS3H C MMOMOIIIbIO 3HAKOB B CXEME; =
CUCTEME XMMHUUECKUX JIEMEHTOB dopmMupoBaHUe IPerynsiTuBHbIE S
/I.11.Menneneesa; OTBETCTBCHHOTO OTHOIICHUS K | - 0OOCHOBBIBATh M OCYIIECTBIISTH BEIOOp Hamboee a;:(
- COCTaBJIATh MOJIEKYJISIPHBIE [Y4EHHIO U YBAXKUTEIHHOTO 3¢ (EKTHBHBIX CIIOCOOOB pEIIeHNs yIeOHBIX W TO3HABATENBHBIX | o
YpaBHEHHUS peaKuil, OTHOLIEHHUSI K TPYLY 3a/1a4; -
XapaKTepU3YIOLINE XUMUUECKUE - COCTABJIATH IUIAH PELICHUA 3a/1a4H;
CBOICTBa COEAMHEHUH CEPBI, a - CBEPSITH CBOY JICHCTBHSA C IEJIBIO U, P HEOOXOANMOCTH,
TaK¥Ke 3JIEKTPOHHbIE YPaBHEHHUS HCTPABIISITH OIMIHOKH CAaMOCTOSTEIBHO;
IIPOLIECCOB OKUCIIEHUS — IKoMMyHHKaTUBHBIE
BOCCTAHOBJICHHUSI. - CTPOWTH TO3UTHBHBIE OTHOMIEHHS B Iporiecce yaeOHOH 1
M03HABATEIbHOM /1€ TEIbHOCTH.
39 | Cepnas Cepnas kuciora YmeTb dopmupoBaHue [lo3HaBaTenbHBIE
KUCJIOTA KaK KaK 2JIEKTPOJIUT, |- XapaKTepU30BaTh CTPOCHHUE, OTBETCTBCHHOTO OTHOIICHHS K | - CTPOUTh PACCYKICHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM
3JIEKTPOIHAT U COJTIU CEpHOM (bu3uYeCKUEe U XMMUYECKUE CBOMCTBA [yUCHHUIO H YBOKUTEIHLHOTO SIBJIGHUSIM U OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
ce conu KHUCTIOTHI. CEpHOI KUCIIOTHI KaK 3JIEKTPOJINTA; OTHOIIIEHUSI K TPYY - IEPEBOIUTH UH(POPMAIIUIO U3 CHMBOJILHOTO MPECTABICHUS B
IIpumenenue - COCTaBIIATh MOJIEKYJISIPHBIE dopMHUpoOBaHUE TEKCTOBOE U HA00OPOT;
CEPHOI KUCIIOTBl  [ypaBHEHUs peaKiuH, KOMITETEHIINI aHaIu3a, - OTIPENIENATH JIOTUYECKUE CBSI3U MEXKIY SBJICHHUAMH, 0003HAYATh
U cynb(haToB B XapaKTepU3YIOINE XUMHUECKHE MIPOEKTUPOBAHMUS, JIaHHBIE JIOTHYECKHE CBSI3U C IOMOLIbIO 3HAKOB B CXEME; =
HapOJHOM CBOICTBa CEpHON KHUCIOTHI, a TAKKE OpraHM3aluy JesITeNbHOCTH, |[PeryisiTUBHBIE 5
X03s5ICTBE DIIEKTPOHHEIC YPaBHEHHS MPOIIECCOB | pedIeKCHU H3MECHEHUMH, - 000CHOBBIBATh U OCYIIECTBISITh BEIOOp HambomIee a;:(
OKMCJIEHH S — BOCCTAHOBJICHUSI; CIIOCOOOB B3aUMOBHEITOMHOTO | 3((EKTHBHBIX CIIOCOOOB PEIICHUS YICOHBIX U IIO3HABATEIBHBIX S

[YPaBHEHHMS SITEKTPOITUTHIECKON

I CCOIMAIN; MOJICKYIIAPHBIE,
[OJIHBIE W COKPAIIEHHbBIE yPABHEHNUS
[PEAKIUI1 C yYaCTUEM CEPHOU KUCIOTBHI.

COTPYAHUYECTBA, CIIOCOOOB
peanu3anuu JTUaepCKoro
[OTEHI[AajIa

3a1ay;
- COCTaBJISITH IUIAH PEIICHHUS 3a]1a4H;
- CBEpSITHh CBOM JEHUCTBHS C IEIBIO U, IIPH HEOOXOIUMOCTH,
HCTIPABIISTH OIIMOKH CAaMOCTOSITENBHO;
IKoMMyHMKaTUBHBIE
- CTPOUTH MO3UTUBHBIC OTHOIICHUS B IIpoIiecce y4eOHOH 1

MO3HABATEJILHON JIEATEIbHOCTH.




40 | Cepnas Cepnas kuciora Ymetb dopmupoBaHue [lo3HaBaTenbHBIE
KUCJIOTA KaK KaK OKUCIUTENb. |- XapaKTepU30BaTh CTPOCHHUE, OTBETCTBEHHOT'O OTHOIICHHUS K | - CTPOUTH PACCYXKCHHUE OT OOIINX 3aKOHOMEPHOCTEHN K YaCTHBIM
OKHCIIUTEIIb. IIpoussoncTeo (br3nYecKkue 1 XUMUYECKUE CBOMCTBA [y4EHUIO U YBAXKUTEIHHOTO SIBICHUSAM U OT YaCTHBIX SBJICHHH K OOIINM 3aKOHOMEPHOCTSIM;
TMonyueHue u CEpHOM KHCJIOTBI  [CEPHOM KHCIOTBI KAK OKMCIIUTENS, OTHOLIEHHMS K TPYY - IEpEeBOIUTH UH(OPMALIMIO U3 CUMBOJIBHOTO IIPEJCTABICHHS B
MpUMeHeH7e U ee IPUMEHEHHUE |- COCTABIIATH MOJIEKYJISIPHBIE dopMHUpoBaHUE TEKCTOBOE U HA00OPOT;

N [VPABHEHUS peaKIIHid, KOMITETEHIINI aHaIu3a, - OTPENIENATh JIOTUYECKUE CBSI3U MEXKTY SBJICHUSIMH, 0003HAYATh
cepHon XapaKTepU3YIOINE XUMHYECKHE MIPOEKTUPOBAHMUS, JIaHHBIE JIOTHYECKHE CBS3H C MMOMOIIIbIO 3HAKOB B CXEME; =
KUCITOTRI CBOICTBa CEpHON KHUCIIOTHI, a TAKKE OpraHM3aluy JesITeNIbHOCTH, |PeryisiTUBHbIE 5

DIIEKTPOHHBIC YPaBHEHHS MPOIIECCOB | pedIeKCHU H3MCHCHUH, - 000CHOBBIBATh W OCYIIECTBISATH BEIOOp HambomIee a;:(
OKHCJIEHU S — BOCCTaHOBJICHUSI. CIIOCO0OB B3aUMOBBITOTHOTO | A((EKTHBHBIX CIIOCOOOB PEIICHHs yIeOHBIX W TO3HABATENBHBIX | o
COTPYIHUYECTBA, CIOCOOOB 3a/1a4; o
peanu3anuu JuaepcKoro - COCTABJIATH IUIAH PELICHUA 3a/1a4H;
NOTEeHLIMaja - CBEPSITH CBOM JICHCTBHS C IETBIO ¥, IPU HEOOXOAMMOCTH,
HCTPABIISITH OIMIHOKH CAaMOCTOSTEIBHO;
IKoMMyHHKaTUBHBIE
- CTPOWTH TO3UTHBHBIE OTHOMIEHHS B Iporiecce yaeOHOH 1
M03HABATEIbHOM /1€ TEIbHOCTH.
41 | Azoru ero Cocras, cTpoeHre | 3HaTh COCTaB, CTPOCHUE M CBOMCTBA [[(OTOBHOCTB M CIIOCOOHOCTH K [[l03HABaTEIbHBIC
CBOIiCTBA aToma H azora. l0OCO3HAaHHOMY BBIOODPY H - CTPOHTH PACCYXKICHUE OT OOIIMUX 3aKOHOMEPHOCTEH K YaCTHBIM
MOJIEKYJIbI a30Ta; | YMETh MOCTPOCHMIO AAJIbHEHIIEH SIBJIGHUSIM U OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
CBOICTBa a30Ta - XapaKTEepHU30BaTh CTPOECHUE, MHIUBUIYaJIbHOM TPAEeKTOPUH | - IEPEBOANUTH HH(POPMALIUIO U3 CHMBOJILHOTO IIPE/ICTABICHUS B
KaK MPOCTOTO (hu3uYeCKUe U XMMUYECKUE CBOMCTBAa (0Opa30BaHUs C YUCTOM TEKCTOBOE U HA00OPOT;
BEIECTBA a3oTa; [YCTOMYMBBIX MTO3HABATEILHBIX | - ONPEACIATh JOTMUYCCKIE CBA3M MEKIY SIBICHUSIMH, 0003HAYATH
- OMKCBIBATH OOIIUEC XUMHUYCCKHEC MHTEPECOB. JIaHHBIE JIOTHYECKHE CBS3H C MOMOIIbIO 3HAKOB B CXEME; =
CBOICTBa a30Ta C MOMOLLBIO pycckoro |DopmupoBaHue IPerynsTuBHbIC S
SI3bIKA U SI3bIKA XUMUU; OTBETCTBCHHOTO OTHOIICHHSA K | - 0OOCHOBBIBAThH M OCYIIECTBISITh BEIOOp HamboIee a;:(
- yCTaHaBJIMBATh IPUYUHHO- [Y4EHHUIO U YBAXKUTEIHHOTO 3¢ (EKTHBHEIX CIIOCOOOB PEIIeHHsT yIeOHBIX W TTO3HABATEIBHBIX N

CIIC/ICTBEHHBIE CBSI3M MEKIY
CTPOEHUEM aTOMa, XUMUUYECKON
CBSI3BIO.

OTHOIICHHS K TPYAY

3a1ay;
- COCTaBJISITH IUIAH PEIICHHUS 3a]1a4H;
- CBEpSAITh CBOM JEHCTBHSA C LENBIO M, TPH HEOOXOIUMOCTH,
UCTIPABIISTH OIIMOKH CAMOCTOSITENBHO;
IKoMMyHMKaTUBHBIE
- CTPOUTH MO3UTUBHBIC OTHOIICHUS B IIpoIiecce y4eOHOH 1

MO3HABATEJILHON JIEATEIbHOCTH.




42 | AMMuak u ero | AMMHak: ero 3HAaTh COCTaB, CTPOCHKE U CBOMCTBA |[ OTOBHOCTH M CITIOCOOHOCTE K [[[03HAaBaTEIbHBIC
CBOIiCTBA CTpPOEHHUE, aMMHaKa. l0OCO3HAaHHOMY BBIOOPY H - CTPOHTH PACCYXKJIEHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM
CBOIICTBA, YMmers IMOCTPOCHUIO albHEUIIEH SIBICHUSAM U OT YaCTHBIX SBJICHHH K OOIINM 3aKOHOMEPHOCTSIM;
MOTY4EHHeE, - XapaKTepU30BaTh CTPOEHUE, MHIUBUYaJIbHOM TPAEKTOPUH | - IEPEBOAUTH HH(OPMALIUIO U3 CHMBOJILHOTO IIPE/ICTABICHUS B
NIpUMEHEHUE (br3nYecKrue 1 XUMUYECKUE CBOMCTBA 00pa30BaHMS C YUETOM TEKCTOBOE U HA00OPOT;
AMMMaKa; [YCTOWYMBBIX TIO3HABATEIBHBIX | - ONPEIENSTh JIOTHYECKHE CBS3U MEXLy SIBIICHUSMH, 0003HaYaTh
- OITMCHIBATh O0IHE XUMUUECKHE MHTEPECOB. JITaHHBIE JTOTMYECKHE CBSA3U C TOMOIIBIO 3HAKOB B CXEME; =
CBOMCTBA a30Ta ¢ IOMOLIBIO pycckoro |DopMupoBaHue PerynarusHble S
13bIKA W A3bIKA XMMHU; OTBETCTBEHHOT'O OTHOIICHHUS K | - 0OOCHOBBIBATh M OCYILIECTBIISITH BEIOOP HanboIee a;:(
- YCTaHaBJIHMBaTh IPUYUHHO- [Y4CHHUIO U yBAXKUTEIBHOIO 3¢ PEKTUBHBIX CIOCOOOB PEIICHNS YIE€OHBIX U ITO3HABATENBHBIX |
CIICZICTBEHHBIE CBS3H MEXIY OTHOLLEHHUS K TPYAY 3a/1a4; o
CTPOEHUEM aTOMa, XUMHYECKON - COCTaBJIATH IUIaH PELICHUS 3aa4y;
CBSI3BIO. - CBEpSITh CBOM JEUCTBHS C LENBIO H, TPH HEOOXOIUMOCTH,
HCTIPABIIATH OMIMOKH CAMOCTOSITENBHO;
IKoMMyHHKaTUBHBIE
- CTPOUTH TMO3UTUBHBIC OTHOIICHHS B IpoIiecce y4eOHOH 1
[I03HABATEJIbHOMN AEATENbHOCTH.
43 | Comu ammonus | Comu aMMOHUS, 3HaTh COCTaB, CTPOCHHE U CBOWCTBA |[ OTOBHOCTH M CITIOCOOHOCTE K [[I03HAaBaTENbHBIC
UX COCTaB, coJIei aMMOHHSL. l0OCO3HAaHHOMY BBIOODPY H - CTPOUTD PACCYKACHHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM
CBOICTBA U Ymerb IOCTPOCHUIO albHENIIEH SIBICHUSAM U OT YaCTHBIX SBJICHUH K OOIIHMM 3aKOHOMEPHOCTSIM;
pUMEHEHUE - XapaKTepU30BaTh CTPOCHUE, MHIUBUIYaJIbHOM TPAEeKTOPUH | - IEPEBOANUTH HH(POPMALIUIO U3 CHMBOJILHOTO IIPE/ICTABICHUS B
(br3uYecKrue 1 XUMUYECKUE CBOMCTBA {00pa30BaHMS C YUETOM TEKCTOBOE U HA00OPOT;
coieil aMMOHUS; [YCTOHYMBBIX IO3HABATENBHBIX | - ONPEENSATD JIOTHUECKHUE CBS3U MEXKTY SIBICHUAMH, 0003HAYaTh
- OITMCHIBATh OOIHE XUMUUECKHE MHTEPECOB. JTaHHBIE JTOTMYECKHE CBSA3U C TOMOIIBIO 3HAKOB B CXEME; =
CBOMCTBA COJIEH C MOMOIIBIO pycckoro |DopMupoBaHue PerynarusHble g
SI3bIKA W SA3bIKA XMMHU; OTBETCTBEHHOT'O OTHOIIECHHUS K | - 0OOCHOBBIBATh M OCYLIECTBIISITH BEIOOP Hanboee 2
- YCTaHaBJIHMBaTh IPUYUHHO- [YUEHHIO U yBaXKUTEIBHOIO 9(GeKTHBHBIX CIIOCOOOB PELICHIs YICOHBIX H II03HABATENBHBIX |
N

CJICACTBCHHBIC CBA3U MCIKAY
CTPOCHUEM U CBOMCTBaMU BCIICCTB.

OTHOIICHHS K TPYAY

3a1a4;
- COCTaBIIATH TUIAH PEIICHUS 3aa4H;

- CBEPSITH CBOU JICHCTBHSA C IEJBIO M, TPH HEOOXOINMOCTH,
HCTIPABJIITH OIMIMOKN CAaMOCTOSITEIBHO;
IKoMMyHMKaTUBHBIE

- CTPOUTH TIO3UTHBHBIE OTHOIIEHUS B TIpOIecce YIeOHOH U
MMO3HABATEIBLHON JICSITEILHOCTH.




44 | CoenuHeHus Oxkcuapl a30Ta 3HAaTh COCTaB, CTPOCHKE U CBOMCTBA |[ OTOBHOCTH M CITIOCOOHOCTE K [[[03HAaBaTEIbHBIC
azota. Azoruas | (IV) u (VI). COEIMHEHHUH a30Ta: OKCHIIOB, l0OCO3HaHHOMY BBIOOPY U - CTPOUTH pacCyKACHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM
KHCJIOTa KaK A3OTHas KUCIIOTa | a30THOM KUCIIOTHI. MOCTPOCHMIO AajbHEHIIIeH SIBICHUSAM U OT YaCTHBIX SBJICHHH K OOIINM 3aKOHOMEPHOCTSIM;
IEKTPOJIHT, e KaK JJIEKTPONIAT, Ymets MHIUBUYaJIbHOM TPAEeKTOPUH | - IEPEBOAUTH HH(POPMALMIO 13 CUMBOJILHOTO NPE/ICTABIICHUS B
NpuMeHeH7e ee cBoiicTBa 1 - XapaKTepU30BaTh COCTAB, loOpa3oBaHUsI C yUETOM TEKCTOBOE U HA00OPOT;
IpUMEHEHUE (br3uYecKkrue 1 XUMUYECKUE CBOMCTBA |[yCTOHYMBBIX II03HABATEIBHBIX | - ONPEAENIATH JIOTHYECKUE CBSI3U MEKAY SBJICHUSIMHU, 0003HAYaTh
COEIMHEHUH a30Ta; MHTEPECOB. JITaHHBIE JTOTMYECKHE CBSA3U C TOMOIIBIO 3HAKOB B CXEME; =
- OITMCHIBATh OOIHE XUMUUECKHE ®dopmupoBaHUe PerynarusHble g
CBOIICTBa COEAMHEHUI a30Ta C OTBETCTBCHHOTO OTHOIICHHSA K | - 0OOCHOBBIBAThH M OCYIIECTBIISITh BEIOOp Hamboee 2
[MOMOIIBIO PYCCKOTO SI3bIKA U A3bIKA  [YUYEHHUIO U YBAXKUTEIBHOI O 9(GeKTHBHBIX CIIOCOOOB PENICHIs YICOHBIX 1 [I03HABATENBHBIX |
XUMUH; OTHOLIEHHUSI K TPYLY 3a/1a4; N
- yCTaHaBJIMBATh IPUYUHHO- - COCTABJIATH IUIAH PELICHUA 3a/1a4H;
CIIEJICTBEHHBIE CBSI3H MEXIY - CBEPSITH CBOY JICHCTBHSA C IEJIBIO U, P HEOOXOANMOCTH,
CTPOEHHUEM U CBOMCTBAMU BELLIECTB. HCTPABIISITH OIMIHOKH CAaMOCTOSTEIBHO;
IKoMMyHHKaTUBHBIE
- CTPOWTH TO3UTHBHBIE OTHOMIEHHS B Iporiecce yaeOHOH 1
[I03HABATEJIbHOMN AEATENbHOCTH.
45 | AzorHas A3oTHas Kuciora | YMeTb COTOBHOCTE M CITOCOOHOCTE K [[I03HABaTENbHBIC
KUCJIOTA KaK KaK OKHCIHUTENb. |- XapaKTepPH30BaTh CTPOCHHE, l0OCO3HAaHHOMY BBIOODPY H - CTPOUTD PACCYKACHHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM
OKHCJIUTEb, €€ Hurpatsl u (br3nYecKkrue 1 XUMUYECKUE CBOMCTBA [TOCTPOSHHUIO JlalIbHEeHII e SIBJICHUSIM ¥ OT YaCTHBIX SIBJICHHI K OOLIMM 3aKOHOMEPHOCTSIM;
noyenne HUTPUTHI, A30THOM KHUCIIOTHI KaK OKUCIUTENS; MHIUBUIYaJIbHON TPAEKTOPUH | - IEPEBOANUTH HH(POPMALIUIO U3 CHMBOJILHOTO NIPE/ICTABICHUS B
npobsiemMa ux - COCTaBJIATh MOJIEKYJISIPHBIE loOpa3zoBaHMs C yUETOM TEKCTOBOE U HA00OPOT;
COJIp>KaHUS B [YPaBHEHHUS peaKIuii, [YCTOWYMBBIX IO3HABATENBHBIX | - ONPEIEISTh JIOTHYECKHE CBSI3U MEXK/Y SIBICHUIMH, 0003HaYaTh
CEIIbCKOXO3SIICTB  XapaKTEepU3YIOILNE XUMHUECKUE MHTEPECOB. JTaHHBIE JTOTMYECKHE CBSA3U C TOMOIIBIO 3HAKOB B CXEME; =
E€HHOM CBOICTBA a30THOI KUCIIOTHL, a Takke |DopMupoBaHuE IPerynsTuBHbIC E
MPOIYKLUHU. PIIEKTPOHHEIC YpPaBHEHHS MPOIIECCOB  [OTBETCTBEHHOTO OTHOMICHHS K | - 0OOCHOBBIBATh U OCYIIECTBIATH BEIOOp Hambomee g
OKMCJIEHU S — BOCCTaHOBJICHUSI. [Y4EHHIO U YBaXKUTEIHHOIO 3} dekTHBHBIX CITOCOOOB pPelIeH s YYEOHBIX U O3HABATENBHBIX |
(V]

OTHOIICHHS K TPYAY

3a1a4;
- COCTaBIIATH TUIAH PEIICHUS 3aa4H;
- CBEPSITH CBOM JICHCTBHSA C LEJIBIO M, TP HEOOXOAMMOCTH,
HCTIPABJIITH OIMIMOKN CAaMOCTOSITEIBHO;
IKoMMyHMKaTUBHBIE
- CTPOUTH TIO3UTHBHBIE OTHOIIIEHUS B TIPOIEcce YICOHOH 1
MMO3HABATEIBLHON JICSITEILHOCTH.




46 | Docdop. Cocra, cTpoeHue | 3HaTh COCTaB, CTPOCHHUE U CBOMCTBA |[[OTOBHOCTH U CIIOCOOHOCTH K [[l03HaBaTeNnbHbIE
aToma (ocdopa. dhocdopa. l0OCO3HAHHOMY BBIOOPY U - CTPOUTH PACCYKJIEHUE OT OOIIHNX 3aKOHOMEPHOCTEH K YaCTHBIM
Annotponust YmeTb MOCTPOCHMIO AAJIbHEHIIEeH SIBJIGHUSIM U OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
docdopa, - XapaKTepu30BaTh CTPOCHHUE, MHIUBUIYAILHOW TPACKTOPHH | - MIEPEBOAUTH HH()OPMAIIHIO U3 CHMBOJIBHOI'O MIPE/ICTABICHS B
CBOMCTBa Oenmoro  (hU3UUECKUE U XMMUYECKUE CBOMCTBAa (0OpPa30BaHUS C YICTOM TEKCTOBOE U HA00OPOT;
Y KPacHOro (octopa,; [YCTOMYMBBIX MTO3HABATEIBHBIX | - OMPEICIATh JOTHUCCKUE CBSA3U MEKIY SBICHUSIME, 0003HAYATh
tdocdopa, ux - OMKCBIBATH OOIUEC XUMHUYCCKHEC MHTEPECOB. JIaHHBIE JIOTHYECKHE CBS3H C MMOMOIIIbIO 3HAKOB B CXEME; =
MIPUMEHEHUE. cBOlicTBa (pocdopa ¢ MOMOIIBIO dopmMupoBaHUe IPerynsiTuBHbIE 03
[PYCCKOI'O S13bIKa U SI3bIKA XUMUU; OTBETCTBCHHOTO OTHOIICHHSA K | - 0OOCHOBBIBATh M OCYIIECTBISTH BEIOOp Hamboee e
- yCTaHaBIMBATh IPUYUHHO- [Y4EHHIO U YBAXKUTEIHHOTO 3} deKkTHBHBEIX CTOCOOOB pPElIeH s YH4EOHBIX U O3HABATENBHBIX |
CJIEJICTBEHHBIE CBSI3H MEXIY OTHOLIEHHUSI K TPYLY 3a/1a4; N
CTPOEHHEM aTOMa, XUMHUYECKON - COCTABJIATH IUIAH PELICHUA 3a/1a4H;
CBS3BIO. - CBEPSITH CBOY JICHCTBHSA C IEJIBIO U, P HEOOXOANMOCTH,
HCTPABIISITH OIMIHOKH CAaMOCTOSTEIBHO;
IKoMMyHHKaTUBHBIE
- CTPOWTH TTO3UTUBHBIE OTHOIICHUS B Iporiecce yaeOHOH 1
M03HABATEIbHOM /1€ TEIbHOCTH.
47 | CoenuHeHus CoctaB u 3HaTh cOCTaB, CTPOCHHUE M CBOMCTBA [[[OTOBHOCTH M CIIOCOOHOCTh K |[[l03HaBaTENbHBIE
docdopa. CBOICTBa coeauneHui hocdopa: OKCHIO0B, l0OCO3HAHHOMY BBIOOPY U - CTPOHTH PACCYXkIACHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM
OKCHUJI0B KHUCJIOTBI. MOCTPOCHMIO AAJIbHEHIIEH SIBJIGHUSIM U OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
docdopa. YmeTh MHIUBUIYAILHOW TPACKTOPHH | - IIEPEBOAUTH HH()OPMAIIHIO U3 CHMBOJIBHOI'O MIPE/ICTABIICHHS B
docdopnas - XapaKTepu30BaTh COCTAB, l0Opa3oBaHUs ¢ y4ETOM TEKCTOBOE U HA00OPOT;
KHCII0TA, (bu3udecKre U XMMUYECKHUE CBOMCTBA |[yCTOWYMBBIX MIO3HABATEIBHBIX | - OMPEIENATH JIOTHICCKUE CBSI3H MEXKITY SBICHUAMH, 0003HAYATh
(docdatsr. coequaeHui hocdopa; MHTEPECOB. JIaHHBIE JIOTHYECKHE CBSI3U C IOMOLIBIO 3HAKOB B CXEME; 3
- OTHCBIBATH OOIIUEC XUMHUICCKIC dopMupoBaHUE IPerynsTuBHbIC =
CBOICTBa coenmHEHUH (ocdopa ¢ OTBETCTBCHHOTO OTHOIICHHSA K | - 0OOCHOBBIBAThH M OCYIIECTBISITh BEIOOp HamboIee 2
[MOMOIIBIO PYCCKOTO SI3bIKA U A3bIKA  [yYEHUIO U YBAXKUTEIBLHOI O 3¢ (EKTHBHEIX CIIOCOOOB PEIIeHHsT yIeOHBIX W TTO3HABATEIBHBIX <
XMMHH; OTHOLIEHHUS K TPYLY 3a/1a4; S\

- yCTaHaBJIMBAaTb NPUINHHO-
CIIEACTBEHHBIC CBA3U MEXKIY
CTPOCHUEM U CBOMCTBaMU BCIICCTB.

- COCTaBIIATH TUIAH PEIICHUS 3aa4H;
- CBEPSITH CBOM JICHCTBHSA C LEJIBIO M, TP HEOOXOAMMOCTH,
HCTIPABIISITH OIMIMOKHA CAMOCTOSITEIBHO;
IKoMMyHMKaTUBHBIE
- CTPOUTH TIO3UTHBHBIE OTHOIIEHUS B TIpOIecce YIeOHOH U
MMO3HABATEIBLHON JICSITEILHOCTH.




48 | Yruepon Crtpoenue aToma 3HAaTh COCTaB, CTPOCHKE U CBOMCTBA |[ OTOBHOCTH M CITIOCOOHOCTE K [[[03HAaBaTEIbHBIC
U aJUTOTPOIIHS aToMma yriepojia ¥ IpoCcTOro caMOpa3BUTHIO U - CTPOHTH PACCYXKJIEHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM
yriepoaa, BEIIIECTBA YIIIEPOI. caM000pa30BaHMIO HA OCHOBE | SABJICHUSAM M OT YACTHBIX SBJICHUIN K OOIIMM 3aKOHOMEPHOCTSIM;
CBOICTBA €ro Ymerb IMOTHBaLIMK K O0YYEHHIO U - IEpEeBOIUTH UH(OPMALIMIO U3 CUMBOJIBHOTO IIPEJCTABICHHS B
MoJu(MUKAIMHA U |- XapaKTepU30BaTh CTPOCHHE, MO3HAHUIO TEKCTOBOE U HA00OPOT;
UX MPUMEHEHHE  (PU3MYECKUE U XUMUYECKUE CBOMCTBA |[[OTOBHOCTH U CIIOCOOHOCTH K | - ONPEAENATH JIOTHYECKUE CBS3U MEXIY SBJICHUSIMH, 0003HA4YaTh
yTJIepoaa; l0OCO3HaHHOMY BBIOOPY M JITaHHBIE JTOTMYECKHE CBSA3U C TOMOIIBIO 3HAKOB B CXEME; =
- OITMCHIBATh OOIHE XUMUUECKHE [MOCTPOCHHMIO NAJIbHEeHIIEH PerynsTuBHBIE g
CBOIWCTBA yTJIepoaa ¢ TOMOIIBIO MHIWBAAYAILHOW TPACKTOPHH | - 0OOCHOBBIBATH M OCYIIECTBIISTH BEIOOp Hambomee 2
[PYCCKOTO SI3bIKA U SI3BIKA XMMUH; loOpa3oBaHUs ¢ y4eTOM 3¢ (EKTHBHBIX CIIOCOOOB peIeHHsT yIeOHBIX W TO3HABATEIBHBIX <«
- YCTaHaBJIHUBATh IPHYNHHO- [VCTOMYMBBIX MTO3HABATEEHBIX | 3a1ad; N
CIICZICTBEHHBIC CBSI3H MEXTY MHTEPECOB. - COCTaBIIATH TUIAH PEIICHUS 3a1a4H;
CTPOEHHEM aTOMa, XUMHIECKON - CBEPSITH CBOU JICHCTBHS C IETBIO ¥, IPU HEOOXOAMMOCTH,
CBSI3BIO. HCTPABIISITH OIMIHOKH CAaMOCTOSTEIBHO;
IKoMMyHHKaTUBHBIE
- CTPOWTH TO3UTHBHBIE OTHOMIEHHS B Iporiecce yaeOHOH 1
[I03HABATEJIbHOMN AEATENbHOCTH.
49 | Oxkcunsl Oxkcuppl yraepona | 3HaTh COCTaB, CTPOCHUE U cBoiicTBa |DopMupoBaHue [lo3HaBaTenbHBIE
yrieposa. (I u (1V), ux COEIMHEHUN YIIepoJa: OKCHUJIOB, OTBETCTBEHHOI'O OTHOILEHUS K | - CTPOUTH PACCYKICHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM
YFOJ‘ILHaH CBOMCTBA U KUCJIOTHI. [YYCHUIO U YBAXKHUTCIILHOI'O SIBJIGHUSIM U OT YaCTHBIX SIBJIEHUH K 061HI/IM 3aKOHOMEPHOCTAM;
KHCIIOTA. MPUMEHEHHE. Ymerb OTHOLIEHHS K TPYIY - IEPEBOIUTH UH(OPMALIUIO U3 CUMBOJIBHOTO IIPEJCTABICHHS B
VYronpHas - XapaKTepU30BaTh COCTAB, dopMupoBaHue TEKCTOBOE U HA00OPOT;
KHCIIOTA. (br3uYecKkrue 1 XUMUYECKHE CBOMCTBA | KOMIIETEHIMH aHaIN3a, - OIIPEAEIATH JIOTHYECKUE CBSI3U MEXKAY SBJICHUSIMHU, 0003HAYATh
COeIMHEHHH yriepona; IIPOEKTUPOBAHMUS, JIaHHBIE JIOTHYECKHUE CBSI3H C IIOMOIIBIO 3HAKOB B CXEME; =
- OITHCHIBAThH OOIHE XUMHUUECKHE OpraHM3aIMH JICSITENIEHOCTH, |PerynasTHBHBIC '13
CBOWCTBA COCTMHCHUN yTIepona ¢ pedrekcuu H3MEHEHMIH, - 000CHOBBIBATh U OCYIIECTBISITh BEIOOp HambomIee )
MTOMOIIBIO PYCCKOTO SI3BIKA U SI3BIKA CII0COO0B B3aMMOBBITOJHOIO | 3(Q(EKTHBHBIX CIOCOOOB PEIIEHHs YUEOHBIX U TO3HABATENBHBIX | o
(V]

XFIMFH,;
- YCTaHaBJIHUBATh IPHYNHHO-
CIIEZICTBEHHBIE CBSI3H MEXIY
CTPOEHHEM U CBOHCTBAMH BEIIIECTB.

COTPYAHUYECTBA, CIIOCOOOB
peanu3anuu JTUaepCKoro
[OTEHI[AajIa

3a1ay;
- COCTaBJISITH IUIAH PEIICHHUS 3a]1a4H;
- CBEpSITHh CBOM JEHUCTBHS C IEIBIO U, IIPH HEOOXOIUMOCTH,
UCTIPABIISTH OIIMOKH CAMOCTOSITENBHO;
IKoMMyHMKaTUBHBIE
- CTPOUTH MO3UTUBHBIC OTHOIICHUS B IIpoIiecce y4eOHOH 1

MO3HABATEJILHON JIEATEIbHOCTH.




50 | XKectkocThb Ilonsarue 3HaTh: MOHITHE KECTKOCTH, BUIBI dopmupoBaHue [lo3HaBaTenbHBIE
BOAbI U CHOCO6BI JKECTKOCTH BOIBI. KECTKOCTH BOJBI. (OTBETCTBCHHOI'O OTHOLIICHUS K - CTPOUTH PACCYKACHUEC OT 06I_III/IX SaKOHOMepHOCTeﬁ K YaCTHbIM
€€ yCTpaHCHUSA BI/I[[I)I J)KECTKOCTH. |YMETh: O6’bHCHHTL MpOo1ECChI, [YYCHUIO U YBAXKHUTCIILHOT'O SIBIGHUSIM U OT YaCTHBIX SBJIEHUHN K OGHII/IM 3aKOHOMEPHOCTAM;
Pacuer OIIMCHIBATh MX C IIOMOIIBIO PYCCKOI'O  [OTHOIICHUS K TPYIY - IEpEeBOIUTH UH(OPMALIMIO U3 CUMBOJILHOT'O TIPEJICTABICHHS B
JKECTKOCTH. SI3bIKA U SI3bIKA XHUMHU; dopMHUpoBaHUE TEKCTOBOE U HA00OPOT;
Crioco0sr - YCTaHaBJIMBATh MPUUYUHHO- KOMITETEHIINI aHaIu3a, - OTIPENIENATH JIOTHYECKUE CBSI3U MEXKITY SBJICHUAMH, 0003HAYATh
yCTpaHEHUs.. CJIEJICTBEHHBIE CBSI3H MEXKIY MIPOEKTUPOBAHMUS, JIaHHBIE JIOTHYECKHE CBS3H C MMOMOIIIbIO 3HAKOB B CXEME; =
CTPOEHUEM aTOMa, XUMUUYECKON OpraHM3aluy JesITeNIbHOCTH, |PeryisiTUBHbIE 2
CBSI3bIO. pedIrekcuu H3MECHEHUIA, - 000CHOBBIBATh W OCYIIECTBISATH BEIOOp HambomIee 2
CIIOCO0OOB B3aUMOBBITOHOTO | 3 (EKTHBHBIX CIIOCOOOB PEIICHUS YICOHBIX U TTO3HABATEIBHBIX
COTPYIHUYECTBA, CIOCOOOB 3a/1a4; «
peanuzanuu JuaepcKoro - COCTABJIATH IUIAH PELICHUA 3a/1a4H;
NOTEeHLIMaja - CBEPSITH CBOY JICHCTBHSA C IEJIBIO U, P HEOOXOANMOCTH,
HCTPABIISITH OIMIHOKH CAaMOCTOSTEIBHO;
IKoMMyHHKaTUBHBIE
- CTPOWTH TO3UTHBHBIE OTHOMIEHHS B Iporiecce yaeOHOH 1
M03HABATEIbHOM /1€ TEIbHOCTH.
51 | Kpemuuii Crtpoenue aToma 3HaTh cocTaB, CTPOEHHUE U CBOMCTBA |DopMupoBaHUE [lo3HaBaTenbHBIE
KpEMHUS; aToMa KpEeMHUS ¥ POCTOTO OTBETCTBCHHOTO OTHOIIICHHS K | - CTPOUTH PACcCyKIACHUE OT OOIIMX 3aKOHOMEPHOCTEH K 4aCTHBIM
KpI/ICTaJ'IJ'II/I‘IeCKI/Iﬁ BCIIIECTBA erMHHﬁ. [YYCHUIO U YBAXKHUTCIILHOI'O SIBJIGHUSIM U OT YaCTHBIX SBJICHUN K O6H11/IM 3aKOHOMECPHOCTAM;
KpEMHMU, ero Ymerb OTHOIICHMSA K TPYIY - IEPEBOIUTH UH(OPMALIUIO U3 CUMBOJIBHOTO IIPEJCTABICHHS B
CBOICTBa U - XapaKTepu30BaTh CTPOCHHUE, dopMupoBaHue TEKCTOBOE U HA00OPOT;
MPUMEHEHHE (bu3nYecKre U XMMUYECKUE CBOMCTBA | KOMIICTCHIIMI aHAU3a, - OTIPENIENATH JIOTUYECKUE CBSI3U MEXKIY SBJICHHUAMH, 0003HAYATh
KpEMHHUS, MIPOEKTUPOBAHMUS, JIaHHBIE JIOTHYECKHE CBS3H C MOMOIIbIO 3HAKOB B CXEME; =
- OTICBIBATH OOIIUEC XUMHIUYCCKIC OpraHM3aluy JesITeNbHOCTH, |[PeryisiTUBHBIE g
CBOICTBa KPEMHHUSI C TOMOIbIO pedrekcuu H3MEHEHMIH, - 000CHOBBIBATh U OCYIIECTBIATEH BEIOOp Hambomee o
[PYCCKOI'O S13bIKa U SI3bIKA XUMUU; CIIOCOOOB B3aUMOBHEITOMHOTO | 3((EKTHBHBIX CIIOCOOOB PEIICHUS YICOHBIX U IIO3HABATEIBHBIX ©
N

- yCTaHABIMBATh MPUYMHHO-
CIIC/ICTBEHHBIE CBSI3H MEKIY
CTPOEHUEM aTOMa, XUMHUYECKON
CBSI3BIO.

COTPYAHUYECTBA, CIIOCOOOB
peanu3anuu JTUaepCKoro
[OTEHI[AajIa

3a1ay;
- COCTaBJISITH IUIAH PEIICHHUS 3a]1a4H;
- CBEpSITHh CBOM JEHUCTBHS C IEIBIO U, IIPH HEOOXOIUMOCTH,
UCTIPABIISTH OIIMOKH CAMOCTOSITENBHO;
IKoMMyHMKaTUBHBIE
- CTPOUTH MO3UTUBHBIC OTHOIICHUS B IIpoIiecce yueOHO! U

MO3HABATEJILHON JIEATEIbHOCTH.




52 | Coenunenus Okcu KpeMHHS 3HaTh coCcTaB, CTPOSHHUE U CBOMCTBa |DopMupoBaHUE [lo3HaBaTenbHBIE
KPEMHHS (IV) u ero COEIMHEHU I KPEMHHUSA: OKCHJIOB, OTBETCTBEHHOTO OTHOIICHUSA K | - CTPOUTH PACCyKACHUE OT OOIINX 3aKOHOMEPHOCTEH K 4aCTHBIM
IIPUPOIHBIE KHCJIOTBI, COJICH. [Y4CHUIO U YBAXKUTEIBHOTO SIBJIGHUSIM U OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
Pa3HOBUJHOCTHU. Ymerb OTHOLIEHHUSI K TPYY - IEPEBOIUTH UHPOPMAIIUIO U3 CHMBOJILHOTO MPECTABICHUS B
CuTuKaThI. - XapaKTepu30BaTh COCTAB, ®dopMupoBaHue TEKCTOBOE U HA00OPOT;
3HaueHue (br3nYecKkrue 1 XUMUYECKHE CBOMCTBA | KOMIIETEHIMH aHaIN3a, - OTPENIENATh JIOTUYECKUE CBSI3U MEXK/1Y SBJICHUSIMHU, 0003HAYATh
KPEMHUS B )KUBOU [COCTUHEHUI KpEMHHUS, TIPOEKTUPOBAHUS, JIaHHBIE JIOTUYECKHE CBA3U C ITOMOILBIO 3HAKOB B CXEME; ®
U HeKUBOU - OIKCBIBATH OOIIUE XUMHUYCCKHE OpraHM3aluy JesITeNIbHOCTH, |PeryisiTUBHbIE §
TpUpoJie CBOICTBa COEAMHEHUH KPEMHHUSI C pedIrekcuu H3MEHEHMIH, - 000CHOBBIBATh W OCYIIECTBISATH BEIOOp HambomIee e
[MOMOIIBIO PYCCKOTO SI3bIKA U A3BIKA CII0COOOB B3aMMOBBITOJHOIO | 3(Q(EKTHBHBIX CMTOCOOOB PEIIEHNs YYEOHBIX U TO3HABATENBHBIX | (o
XUMUH; COTPYIHUYECTBA, CIOCOOOB 3a/1a4; N
- yCTaHaBJIMBATh IPUYUHHO- peanuzanuu JuaepCKoro - COCTABJIATH IUIAH PELICHUA 3a/1a4H;
CIIEJICTBEHHBIE CBSI3H MEXIY NOTEeHLIMaja - CBEPSITH CBOU JICHCTBHSA C IEIBIO M, IPU HEOOXOAMMOCTH,
CTPOEHHUEM U CBOMCTBAMU BEIIECTB. HCTPABIISITH OIMIHOKH CAaMOCTOSTEIBHO;
IKoMMyHHKaTUBHBIE
- CTPOWTH TO3UTHBHBIE OTHOMIEHHS B Iporiecce yaeOHOH 1
[I03HABATEJIbHOMN AEATENbHOCTH.
53 | CunukarHas Tlonsarue o 3HATh: MOHATHE CUJIMKATHAS CdopMUpOBaHHOCTH [lo3HaBaTenbHBIE
IPOMBILLICHH CWJIMKAaTHON [POMBILIIEHHOCTb, LEIOCTHOIO MUPOBO33PEHUS, | - CTPOUTH CXEMY, AITOPUTM IEUCTBUS, UCIIPABIATH WU
OCTh NPOMBIIIICHHOCT | KJIacCH(UKALMIO, KPATKYIO COOTBETCTBYIOLLErO BOCCTAHABJIMBATh HEU3BECTHBIN PAHEE aJIrOPUTM HA OCHOBE
u. Crexio, XapaKTEepUCTUKY KaXKJOr0 BUIA. COBPEMEHHOMY YPOBHIO MMEIOIIErocs 3HaHusi 00 00bEKTe, K KOTOPOMY IPUMEHSETCs
LIEMEHT, pa3BUTHS HAYKH. aNropuTM™;
KepaMUKa Tl'oToBHOCTB M CHOCOOHOCTH - OMPENENSATh JIOTHYECKHUE CBSI3U MEXKTY MPEIMETaMHU U/HIU
K CaMOpa3BUTHIO U SIBIICHUSIMU, 0003HAYATh JAHHBIC JIOTHYCCKHUE CBSI3U C IIOMOIIBIO
caM000pa30BaHUIO Ha 3HaKOB B CXEME; =
OCHOBE MOTHBALIUU K - CTPOHTH MOJEIH/CXEMY Ha OCHOBE YCIIOBHH 339 H/HIH g
00YYCHHIO U TIO3HAHHIO criocoba ee pemeHus 2
IPerynsTuBHbIC ~
o~

- IPUHUMATh pelIeHre B y4eOHOM CUTyallu U HECTH 3a HETO
OTBETCTBEHHOCTb
- COOTHOCHTH pEaJIbHBIC U INTAHUPYEMBIE PE3YIbTaThI
WHIVBHIYalbHOI 00pa30BaTENbHOM AEATEIBHOCTH U IENaTh
BBIBOJIBI

IKoMMyHHKaTHBHBIE
- UCTIOJIb30BaTh MH(OPMAIUIO C YIETOM dTHYECKUX U MPABOBBIX

HOPM




54 | Pemienue TlonsiTue 3HaTh anropuT™M pemenus 3aga4d u | ChopMupoBaHHOCTH ITo3HaBaTeNbHBIE
3az1a4 ¢ «MN30BITOK. Q)OPMYHBI pacycToB. HEJIOCTHOI'O MUPOBO33PCHUAA, - CTPOUTH CXEMY, aJITOPUTM )IeﬁCTBPIH, HUCHPAaBJIATH WIN
HCHONB30BaHU | HemocTaToky. YMeTh NpOU3BOAUTH PACUETHI 11O COOTBETCTBYIOIIIETO BOCCTaHABIIMBATh HEM3BECTHBIN paHee aJrOPpUTM Ha OCHOBE
T AJIrOpUTM ¢dhopmynam. COBPEMEHHOMY YPOBHIO MMEIOIIErocs 3HaHusi 00 00bEKTE, K KOTOPOMY IPUMEHSETCs
«36BITOK- perrenus Pa3BUTHSI HAYKH. aJITOPUTM;
T'oToBHOCTB M CITOCOOHOCTD | - ONPENEINATH JIOTUYECKHE CBSI3H MEXy IPEIMETaMH W/H1iIH
HELOCTATOI 3ajad. K CaMOpPa3BUTHUIO U SIBJICHUSIMU, 0003HAYaTh JaHHBIE JIOTHYECKHE CBS3H C TIOMOIIIBIO
caM000pa30BaHUIO Ha 3HAaKOB B CXEME; =
OCHOBE MOTHBALIUU K - CTPOHTH MOZEIIH/CXEMY Ha OCHOBE YCIIOBHH 3319 H/HIH §
00YJICHHIO U TIO3HAHUIO crocoba ee pemeHus g
IPerynsiTuBHbIE ~
- IPUHUMATD PEIICHUE B YICOHOH CUTYaIlH W HECTH 3a HEro N
OTBETCTBEHHOCTh
- COOTHOCHUTD PEAJIbHBIE U IUIAHUPYEMBIE PE3YIIbTAThI
WHIWBUAYAIEHOW 00pa30BaTEeIbHOM eI TEIFHOCTH U IeNaTh
BBIBOJIBI
IKoMMyHHKaTHBHBIE
- UCTI0JIb30BaTh MH(OPMALIUIO C YYETOM ITHYECKUX U MPABOBBIX
HOPM
55 | Pemenune ITousarue 3HaTh anropuT™ pemeHus 3agad u | ChopMUpOBaHHOCTH [lo3HaBaTenbHBIE
3amay ¢ «M36BITOK. (hopMyIBI pacdeToB. L[EJIOCTHOT'O MUPOBO33PEHUS, | - CTPOUTH CXEMY, ITOPUTM JI€HCTBUSA, HCTIPABIIATEH WK
HCHONB30BaHU | HelocTaToky. YMeTh NpOoU3BOJUTE pacueThl 10 COOTBETCTBYIOIIETO BOCCTaHABJIMBAaTh HEM3BECTHBIN paHee aJrOPpUTM Ha OCHOBE
eM TOHSTHS AJIrOpUTM tdhopmynam. COBPEMEHHOMY YPOBHIO MMEIOIIErocs 3HaHusi 00 00bEKTe, K KOTOPOMY IPUMEHSETCS
«36BITOK- peenus Pa3BUTHS HAYKH. aJITOPUTM;
l'oToBHOCTB M CITOCOOHOCTE | - ONPEENATH JTOTHYECKHE CBSI3H MEX/Ty PEAMETaMH W/HTH
HENOCTATOI salad. K CaMOpa3BUTHIO U SIBIICHUSIMH, 0003HAYaTh JAHHBIC JIOTHICCKIE CBSI3U C IIOMOIIBIO
caMo00pa30BaHHIO HA 3HAKOB B CXEME; =
OCHOBE MOTHBALIUU K - CTPOHTH MOJETH/CXEMY Ha OCHOBE YCIIOBHH 3aa9 W/ HITH g
00YYECHHIO U TIO3HAHHIO crocoba ee pemeHus 2
IPerynsTuBHbIE ©
(V]

- IPUHUMATH pelIeHNE B yUeOHOM CUTYalluH U HECTH 33 HETO
OTBETCTBEHHOCTb

- COOTHOCHTD PEaNIbHBIE U INIAHUPYEMBIE PE3YIIbTATHI
WHIMBUAYAIEHOW 00pa3oBaTeIbHOM eI TEIbHOCTH U IeNaTh
BBIBOJIBI

IKoMMyHHKaTHBHBIE

- UCTI0JIb30BaTh MH(OPMALIUIO C YYETOM dTHYECKUX U MPABOBBIX

HOPM




56 | O6o0Owenwne mo | ITonoxenune 3Hate: [Tomoxxenue HeMe B CchopMupoBaHHOCT Ilo3HaBaTeNbHbBIE
TeEME ueMe B IIC. TIC. OcoOeHHOCTH CTPOCHUS LIEJIOCTHOI'O MHUPOBO33PCHUS, - CTPOUTH CXEMY, aJlTOPUTM ACHCTBUA, UCTIPABIIATH WU
«Hemerammsy | OcoOeHHOCTH atomoB. [IpocThie BemecTa COOTBETCTBYIOIIIETO BOCCTaHABIIMBATh HEM3BECTHBIN paHee aJrOPpUTM Ha OCHOBE
CTpoeHus HeMe: BHJI CBSI3H, aJUI0TpoNus, | COBPEMCHHOMY YOBHIO MMEIOIIerocs 3HaHusi 00 00bEKTe, K KOTOPOMY IPUMEHSETCs
aTOMOB. (¢U3MYECKre U XUMUYECKHUE DA3BHTHA HAYKH. JLrOPHTM,
N T'oToBHOCTB M CITIOCOOHOCTD | - OIPENEIATH JIOTUYECKHE CBSI3H MEXy IPEIMETaMH W/HiIH
Tpocteie CBOHMCTEA, IONYHCHHC, K CaMOpPa3BUTHUIO U SIBJICHUSIMU, 0003HAYaTh JaHHBIE JIOTHYECKHE CBS3H C TIOMOIIIBIO
BCLIECTBA NPUMEHEHHUE. AJTOPHTMEI caM000pa30BaHUIO Ha 3HAaKOB B CXEME; =
HeMe: BUA pelmeHud 3aaad. OCHOBE MOTHMBALIUH K - CTPOMTH MOJIEIB/CXEMY Ha OCHOBE YCIIOBHIT 3a1a4 U/HITH QE
CBA3H, VYMeTh: IPUMCHUTH 00YYEHHIO ¥ IO3HAHUIO crocoda ee penIeHns )
aJUIOTPON U, IMONYYEHHBIE TEOPETUUYECKUE PerynsTuBHBIE ©
(usnueckue u 3HAHUS Ha MPAKTHUKE. - IPUHAMATh pelIeHre B y4eOHOM CUTyallu U HECTH 3a HETO N
XUMHUUECKUE OTBCTCTBCHHOCTH
CBOHCTBA, - COOTHOCHTb PEANIbHEIE 1 TUIAHUPYEMbIE PE3YITbTATEI
nonydeHne, WHIUBHIYalIbHOI 00pa30BaTENbHOM AEATEIBHOCTH U IENaTh
pUMEHEHHUE. BBIBOJIBI
IKoMMyHHKaTHBHBIE
- UCII0JIb30BaTh UH(OPMAIUIO C YYETOM ITUYECKUX M PABOBBIX
HOPM
57 | KonTpoabHas | Ilomoxenue 3nate: [lonoxenne HeMe B [oroBHOCTH K OcO3HaHHOMY  [[lo3HaBaTesbHbIE
paﬁoTa Ne 3 HeMe B IIC. TIC. OcoOeHHOCTH CTPOCHMUS BBIOOPY U TIOCTPOCHHUIO - BBIJICIIATH SIBJICHHE U3 OOIIEro psijia APYTUX SIBICHUN;
IO TeMe OcobeHHOCTH atomoB. IIpocThie BemecTa panpHeifmeit - CTPOHTB CXEMY, alrOPHTM JCHCTBHA, HCTIPABIATH WK
«HeMeTa/uisl» | cTpoeHUs HeMe: B/ CBA3H, aJUIOTponys, [(HAMBUAYAILHOM TPACKTOPHH | BOCCTAHAB/IMBATL HEH3BECTHELH PAHEC AJIFOPUTM HA OCHOBE
(40MuHyT) ATOMOB. (busHHECKHe H XHMUHECKHE loOpazoBaHUs MMEIOIIErocs 3HaHus1 00 00bEKTe, K KOTOPOMY IPUMEHSETCS
. aNropUTM;
Tpocteie CBOHMCTEA, IOIYHCHHC, - on[f)e;[en’;nb JIOTHYECKHUE CBSI3U MEXIY NPEeAMETaMHU H/WITN
BemecTsa NPUMEHEHHE. ATTOPHTMBI SIBJICHUSIMU, 0003HA4aTh JaHHBIE JIOTHYECKHE CBA3H C ITIOMOIIBIO
HeMe: BUI pelenus 3aaay. 3HAKOB B CXEME; =
CBs3H, YmMerTh: IIPUMECHUTD PeI‘yJDITI/IBHBIC 0:)[
aJUIOTPOIN U, IMOY4YEHHBIE TEOPETUUECKUE - IPUHUMATH pElIeHNE B yUeOHOM CUTYalluH U HECTH 3a HETO T
(usnueckue u 3HAHUS Ha IIPAKTHUKE. OTBETCTBEHHOCTb o
XUMHUYECKHE - CAMOCTOSATEIBHO ONPEEISITh IPUIMHBI CBOETO yCIeXa WIn I
CBOICTBA, Heycliexa 1 HaXOAUTh CIIOCOOBI BBIXO/IA U3 CUTYalLlH Heycliexa
nonyueHue, - COOTHOCHTD PEAIIbHBIE U IIAHNPYEMbIE PE3y/IbTATSI
NpHMeHEHHe. WHIUBHYaJIbHOI 00pa30BaTeNbHOM A TEILHOCTH U JIeNaTh

BBIBOJIBI

IKoMMyHHKaTHBHBIE
- UCTIOJIb30BaTh UH(OPMAIUIO C YIETOM STHYECKUX U MPaBOBBIX
HOPM
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[MpakTUyeckas
padora Ne 3.
Permenue
DKCIIEPUMEHTAIIb
HBIX 337124 110
Teme
dlonrpynmna
rajJOTeHOBY

40 MUHYT)

DKCIIepUMEHTAITh
HOE
UCCIeI0BaHUE
CBOMCTB
HEMETAJLIOB,
pelieHue
SKCICPUMCHTAIEH
BIX 33124 10 TEME

«loarpymnmna
TaJIOreHOBY

3HaTh npaBuiia 0€30MacHOro
MPOBEIEHHUS IKCIIEPUMEHTA,
XUMHYECKHE CBOHCTBA N3YYCHHBIX
BEIECTB.

YmeTh

MPOBOIUTH XUMHYECKUI
IKCTIIEPUMEHT 110 UHCTPYKIIHH,
OIUCHIBATH HAOITIOTaeMbI€ SIBICHUS

OCBOEHHOCTD COIMAIBLHBIX
HOpM, IPaBUJI ITIOBEACHUS,
porteit u popm conmanbHOM
PKM3HU B TPYyIIAX U
coolIecTBax
Wurepuopu3aus npaBil
WHIUBHIYATEHOTO U
KOJUIEKTHBHOIO 0€30I1aCHOI0
MOBE/ICHUS B YPE3BbIYANHBIX
CUTYAIHSIX, YTPOKAIOIIHX
JKH3HHU U 3J0POBBIO JIFOIeH

Ilo3HaBaTeNbHbBIE
- OOBSICHATH ABJICHUA, IIPOLIECCHI, CBA3U U OTHOLICHMA,
BBISIBIISIEMBIE B XOZI€ I03HABATEIIbHON U UCCIIE0BATEIbCKON
JIeSITEIbHOCTH;
- BBISIBJIATH U HAa3bIBAaTh IPUYNHBI COOBITHS, SIBJICHUS, B TOM
Yyclie BO3MOXHBIE TPUUUHBI U TOCIECTBUS 3aJaHHOU
MPUYHUHBL, CAMOCTOSITEABHO OCYIIECTBIISIS IPUUNHHO-
CII€JICTBEHHBII aHAIN3
IPerynsTuBHbIC
- OLICHNBATh CBOIO IESATEINBHOCTD, APTyMEHTHPYSI MPUYNHBI
JIOCTIKEHHSI WITH OTCYTCTBHS INTAHUPYEMOT'O PE3YIIbTaTa;
- 0TOMpPATh MHCTPYMEHTSI IJIs1 OLICHUBAHUS CBOEH
JIESITENTBHOCTH, OCYIIIECTBIISITH CAMOKOHTPOJb CBOCH
JIeSITENIbHOCTH;
- HAXOIWUTh JOCTATOYHBIE CPEJICTBA JUIS BHITIOIHEHUS YIEOHBIX
JIeHCTBUI B M3MEHSIOMICHCS CUTYalluy W/HIIH IIPH OTCYTCTBUH
IUTAaHUPYEMOT 0 pe3yibTaTa
IKoMMyHHKaTHBHBIE
- OPTaHM30BBIBATh Y4€OHOE B3aUMOJICHCTBHIE B IPYIIIe
(ompenensTh 00IIKE IETH, PAaCTIPEENISITh POJIH, IOTOBAPUBATHCS
JPYT ¢ APYTOM H T. 11.);
- ONPEAENATh CBOU AECHUCTBUS U AEHCTBUS apTHEpa, KOTOPbIE
CIIOCOOCTBOBAJIM WJIH MPETISITCTBOBAJIN MTPOAYKTUBHON
KOMMYHUKAIIHUH;
- IPE/ICTABIATh B YCTHOM MM MIUCHbMEHHOH (hopme
Pa3BEpPHYTHIN IUIaH COOCTBEHHOH NESATEIbHOCTH;
- A€NaTh OLIEHOYHBIN BBIBOJ O JOCTW)KEHHUH IIETH KOMMYHHUKALIUT

HEITOCPCACTBCHHO MMOCJIC 3aBCPIICHNA KOMMYHUKATUBHOT'O
KOHTaKTa 1 000OCHOBBIBATh €0

29 wmenens
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[MpakTUyeckas
padora Ne 4.
Permenue
DKCIIEPUMEHTAIIb
HBIX 337124 110
Teme
dlonrpynmna
KHACIIOPOAa»

40 MUHYT)

DKCIIepUMEHTAITh
HOE
UCCIeI0BaHUE
CBOMCTB
HEMETAJLIOB,
pelieHue
SKCICPUMCHTAIEH
BIX 33124 10 TEME

«loarpymnmna
KHCIIOpOAa»

3HaTh nmpaBuiia 6€30MacHOTO
MPOBEICHHUsI SKCIICPUMEHTA,
XUMHYECKHE CBOHCTBA N3YYCHHBIX
BEIIIECTB.

YmeTh

MPOBOJIUTH XUMUYCCKUN
JKCIEPUMEHT 0 UHCTPYKITUH,
OITKCBIBATH HAOIIOJACMBIC SBICHUS

OCBOEHHOCTD COIMAIBLHBIX
HOpM, IPaBUJI ITIOBEACHUS,
porteit u popm conmanbHOM
PKM3HU B TPYyIIAX U
coolIecTBax
Wurepuopu3aus npaBil
WHIUBHIYATEHOTO U
KOJUIEKTHBHOIO 0€30I1aCHOI0
MOBE/ICHUS B YPE3BbIYANHBIX
CUTYAIHSIX, YTPOKAIOIIHX
JKH3HHU U 3J0POBBIO JIFOIeH

Ilo3HaBaTeNbHbBIE
- OOBSICHATH ABJICHUA, IIPOLIECCHI, CBA3U U OTHOLICHMA,
BBISIBIISIEMBIE B XOZI€ II03HABATEILHOM U HCCIIEA0BATEIbCKOM
JIeSITEIbHOCTH;
- BBISIBJIATH U HAa3bIBAaTh IPUYNHBI COOBITHS, SIBJICHUS, B TOM
Yyclie BO3MOXHBIE TPUUUHBI U TOCIECTBUS 3aJaHHOU
MPUYHUHBL, CAMOCTOSITEABHO OCYIIECTBIISIS IPUUNHHO-
CII€JICTBEHHBII aHAIN3
IPerynsTuBHbIC
- OLICHNBATh CBOIO ICSATEIBHOCTD, APTyMEHTUPYS TPUIHHbI
JIOCTIKEHHSI WITH OTCYTCTBHS INTAHUPYEMOT'O PE3YIIbTaTa;
- 0TOMpPATh MHCTPYMEHTSI IJIs1 OLICHUBAHUS CBOEH
JIESITENTBHOCTH, OCYIIIECTBIISITH CAMOKOHTPOJb CBOCH
JIeSITENIbHOCTH;
- HAXOIWUTh JOCTATOYHBIE CPEJICTBA JUIS BHITIOIHEHUS YIEOHBIX
JIeHCTBUI B M3MEHSIOMICHCS CUTYalluy W/WIH TIPU OTCYTCTBUHU
IUTAaHUPYEMOT 0 pe3yibTaTa
IKoMMyHHKaTHBHBIE
- OPTaHM30BBIBATh Y4€OHOE B3aUMOJICHCTBHIE B IPYIIIe
(ompenensTh 00IIKE IETH, PAaCTIPEENISITh POJIH, IOTOBAPUBATHCS
JPYT ¢ APYTOM H T. 11.);
- ONPEAENATh CBOU AECHUCTBUS U AEHCTBUS apTHEpa, KOTOPbIE
CIIOCOOCTBOBAJIM WJIH MPETISITCTBOBANIN MTPOAYKTHBHON
KOMMYHUKAIIHUH;
- IPE/ICTABIATh B YCTHOM MM MIUCHbMEHHOH (hopme
Pa3BEpPHYTHIN IUIaH COOCTBEHHOH NESATEIbHOCTH;
- A€NaTh OLIEHOYHBIN BBIBOJ O JOCTW)KEHHUH IIETH KOMMYHHUKALIUT

HEITOCPCACTBCHHO MMOCJIC 3aBCPIICHNA KOMMYHUKATUBHOT'O
KOHTaKTa 1 00OCHOBBIBATH €0

30 menens




60 [[pakTuyeckas | [lomyuenwue, 3HaTh npaBuiia 0€30MacHOro OCBOEHHOCTD COIMAIBLHBIX [lo3HaBaTeNbHBIE

padora Ne 5. cobupanue u MIPOBE/ICHUS HKCIIEPUMEHTA, HOpM, MPaBUJI MIOBEICHHUS, - OOBSCHATD SIBJICHUS, POIIECCHI, CBS3H M OTHOIICHHUS,

HonyquHe, pacro3HaBaHue XUMHYECKHE CBOWCTBA U3yUYCHHBIX  [pojield 1 (OpM COLMANbHON BBISIBJISIEMBIE B X0/ € ITO3HABATEILHOM U MCCJIEI0BATEIbCKON

c 06HpaHH e H ra3oB BEIIECTB. PKU3HU B TpyNHIax u ICATCIILHOCTH,

paCIO3HABAHHE YmeTh icoob1ecTBax - BBISIBIISATH M HA3bIBATh MPUYUHBI COOBITHS, SIBJICHUS, B TOM
MPOBOAUTH XUMHUUECKUM HuTepuopusanus npaBui YHCIie BO3MOXKHBIE MPUYUHBI U TTOCIEACTBHS 3aJJaHHON

[rasos 3KCIEPUMEHT MO UHCTPYKIIUH, WHJIUBUAYAJIbHOIO U MIPUYMHBI, CAMOCTOSTEIBHO OCYILIECTBIISIS IPUUYNHHO-

OIUCHIBATh HAOIIOJaeMBbI€ SIBJICHUSI | KOJUIEKTHBHOI'O O€30MaCHOr0 | CJIEJCTBEHHBIN aHAIIU3
TIOBE/ICHUS B UPE3BbIYalHBIX [PerynsTHBHBIC
CUTYaIHSIX, YTPOXKAFOIIIX - OLICHNBATh CBOIO ICSATEIBHOCTD, APTyMEHTUPYS TPUIHHbI
JKHM3HU 1 370POBBIO JIIOACH JIOCTIKEHHSI WITH OTCYTCTBHS INTAHUPYEMOT'O PE3YIIbTaTa;
- 0TOMpPATh MHCTPYMEHTSI IJIs1 OLICHUBAHUS CBOEH
JIESITENTBHOCTH, OCYIIECTBIIATH CAMOKOHTPOIb CBOCH
JIeSITENIbHOCTH;
- HAXOIWUTh JOCTATOYHBIE CPEJICTBA JUIS BHITIOIHEHUS YIEOHBIX
JIEHCTBUI B M3MEHSIOMICHCS CUTYallu W/WIH TP OTCYTCTBHH
IUTAaHUPYEMOT 0 pe3yibTaTa
IKoMMyHHKaTHBHBIE
- OPTaHM30BBIBATh Y4€OHOE B3aUMOJICHCTBHIE B IPYIIIe
(ompenensTh 00IIKE M, PACIIPEEISITh POJIH, IOTOBAPUBATHCS
JPYT ¢ APYTOM H T. 11.);
- ONPEAENATh CBOU AECHUCTBUS U AEHCTBUS apTHEpa, KOTOPbIE
CIIOCOOCTBOBAJIM WJIH TIPEISITCTBOBAJIN ITPOAYKTUBHOMN
KOMMYHUKAIIHUH;
- IPE/ICTABIATh B YCTHOM MM MIUCHbMEHHOH (hopme
Pa3BEpPHYTHIN ITaH COOCTBEHHOM JEATEIbHOCTH;
- A€NaTh OLIEHOYHBIN BBIBOJ O JOCTW)KEHHUH IIETH KOMMYHHUKALIUT
HETIOCPEACTBEHHO I0CIIE 3aBEPLICHNS] KOMMYHUKaTHBHOT'O
KOHTaKTa 1 000CHOBBIBATb €r0

30 wmenens

PA3JIEJI Ne 4: O00o01ieHne 3HAHUH 10 XUMHUH 32 KYPC OCHOBHO# 11K0JIbI. [IoAroToBKa K rocy1apcTBeHHO UTOrOBOM aTTecTalMu (8 YacoB)




61 | lepuoguueckuit | Ilepuogmueckas 3HaTh GOPMYIUPOBKY [DopmupoBanue kommnereHuid [[losHaBaTenbHbIE
3aKOH U cucreMa — nepuoandeckoro 3akona Jl. M. AHAJTN3a, MPOESKTUPOBAHMSI, - CTPOUTH PACCYKJIEHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM
Ilepuomuueckas | rpadudeckoe MenneneeBa, 3Hauenue 13 u [1C. lOpraHu3anuu JesTeNbHOCTH, SIBJIGHUSIM U OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
crucremMa O0TOOpaKEHHE YMeTh: 00BACHATH 3aKOHOMEPHOCTH  pedpiIeKCHy N3MEHEHHH, - 0003HaYaTh CAMBOJIOM M 3HAKOM IIPEIMET;
XUMHUYECKHX Ilepnoguueckoro | U3MEHEHUS CBOMCTB JIEMEHTOB U CIT0COO0B B3aUMOBBITOTHOTO - IEPEBOIUTH UH(POPMAIIUIO U3 CHMBOJIEHOTO MPECTABICHUS B
3JIEMEHTOB 3aKOHa. MPOCTHIX BEIIECTB IO MOJIOKEHHUIO  [COTPYIHUYECTBA, CIOCOOOB TEKCTOBOE U HA00OPOT
Jd.Mengnenees | 3akoHomepHoctu | atoma B IIC [peaM3alyu JUJepPCKOro IPerynsiTuBHBIE
a B CBETE TEOPUU | U3MEHEHUS moTeHIuana - 000CHOBBIBATh W OCYIIECTBISTh BEIOOp HamboIee m
CTpOCHUS CBOICTB 3¢ (EKTHBHBIX CIIOCOOOB pPelIeHHsT yIeOHBIX W TTO3HABATEIBHBIX 5
aToOMOB 3JICMEHTOB B 3a1a4; >
epuonax u - COCTaBJIATH IUIAH PEIICHUS MPOOIEMBI; j
Tpymmax. - CBEPSITH CBOM JICHCTBHSA C MEJIBIO H, IPU HEOOXOAUMOCTH, ™
3HaueHHE HCTIPABIISITH OIMIMOKH CAMOCTOSTEIHHO;
[lepnommaeckoro - OIICHMUBATh MIPOAYKT CBOEH NEATETHHOCTH O 3aJaHHBIM W/FITH
3aKOHa U CaMOCTOSITENTLHO OMPEICTICHHBIM KPUTEPUSIM B COOTBETCTBHH C
Ilepuoauueckoit LENBIO eI TENLHOCTH
CHUCTCMBbI KOMMyHI/IKaTI/IBHBIe
. N. - CTPOUTH TIO3UTHBHEIE OTHOIIIEHUS B TIpoIlecce yueOHOH U
Menneneesa. MO3HABATEIILHON JIEATEIbHOCTH.
62 | Bunmn XuMuyeckas YMmeTh [@opMupoBanue komneTeHuuid |[[lo3HaBaTenbHbIE
XUMUYECKHX CBSI3b. Bupl - aHAIM3UPOBATh, AHAIIM3a, IPOSKTHPOBAHUS, - CTPOHTH PaCCyXKJICHUE OT OOMIUX 3aKOHOMEPHOCTE! K YaCTHBIM
CBSI3€H U THUIIBI XUMHUYECKHX CHCTEMAaTH3UPOBATh HH(POPMAIIHIO U [OPTaHU3AINH JeITEIHHOCTH, SIBIICHHUSAM U OT YaCTHBIX SBJICHHUH K OOIINM 3aKOHOMEPHOCTSIM;
KPHUCTAJUTMYECKH | cpszeil U THIIBI TIPUMEHSTH Ha MMPAKTHKE 3HAHUS pedexcrn n3MeHeHnH, - 0003HaYaTh CHMBOJIOM M 3HAKOM IIPEIMET;
X PEIIEeTOK. KPHCTAIUTHYECKHX CII0C000B B3aMMOBBITOJIHOTO - IEpEeBOIUTH HHPOPMAIIHIO U3 CHMBOJIBEHOTO MPEICTABICHUS B
B3aumMocBs3b PeLIeTOoK. cOTpyAHNYECTBa, CIOCOOOB TEKCTOBOE M HA00OpOT
CTpOCHUS 1 B3anMOCBSI3b [pea3anyy JINACPCKOTo PerynaruBHbIe
CBOWCTB CTPOCHHS U [MoTeHIMaza - 000CHOBBIBAThH M OCYILECTBIISATH BEIOOp Hambomee -
BEIECTB CBOMCTB BEIIECTB. 3¢ PEKTUBHBIX CIIOCOOOB pellIeHUs] YIeOHBIX U T03HABATEIbHBIX S,(
3ajad4; 2
- COCTaBJIATD TUIAH PEIICHUs IPOOJIEMBI; -
o

- CBEPSITh CBOU JICUCTBHUS C LIEJIBIO U, IIPH HEOOXOAMMOCTH,
HCIIPABJISITH ONIMOKY CAMOCTOSITEIBHO;
- OIICHUBATh MIPOAYKT CBOCH JNEATEIBHOCTH O 3aJJAHHBIM W/¥ITH
CaMOCTOSITEJIBHO OIPEIENIEHHBIM KPUTEPUSAM B COOTBETCTBUH C
LIEJIBIO IESITENbHOCTH

IKoMMyHHKaTHBHBIE
- CTPOHTH TO3UTUBHEIE OTHONIEHUS B IIpoIiecce yaeOHOW 1

IMO3HaBaTEIbLHOU JACATCIIBHOCTH.




63 | Kinaccudpukamust | Kinaccubukarus Ymetb [DopmupoBanue kommnereHuid [[losHaBaTenbHbIE
XUMHYECKHUX XUMUYECKUX - aHAJIM3UPOBATh, AHAJIN3a, TPOEKTUPOBAHNH, - CTPOHTH PACCYXKJIEHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM
peaKHI/Iﬁ 110 peaKHI/Iﬁ o CUCTEMATU3UPOBATH I/IHq)OpMaHI/IIO n OpraHu3alnu ACATCIbHOCTH, SIBIGHUSIM U OT YaCTHBIX SBJIEHUHN K O6HH/IM 3aKOHOMEPHOCTAM;
pa3IMIHbIM Pa3INIHbIM MPpUMCEHATH Ha MPAKTUKE 3HAHUA pedmexcml H3MeHeHHi/ll, - 0603Ha‘~laTI> CHMBOJIOM U 3HAKOM IPCIAMET,
MIPU3HAKaM. MIpU3HaKaM cIOCO00B B3aUMOBBITO/IHOT'O - IEpEeBOIUTH UH(OPMALIMIO U3 CUMBOJIBHOTO IIPECTABICHHS B
(uucno u cocTas cOTpyqHHYECTBa, CIOCOOOB TEKCTOBOE U HA000pOT
pearupyroumux [pean3anuy JINAEPCKOro PerynarusHbsie
BEIIIECTB; [MoTeHIMana - 000CHOBBIBATH M OCYIIECTBIISITH BEIOOP Hanbosee
HAJIMYHE TPAHUIIBI 3¢ (EKTHBHEIX CIIOCOOOB PEIIeHHsT yIeOHBIX W TTO3HABATEIBHBIX =
pasznena ¢as; 3amay; =
TETUTOBOM - COCTaBJIATH IUIAH PEIICHUS IPOOIIEMBI; T
3¢ ¢exT; - CBEPSITH CBOM JICHCTBHSA C MEJIBIO H, IPU HEOOXOAUMOCTH, P>
M3MEHEeHHE HCTIPABIISITH OIMIMOKH CAMOCTOSTEIHHO;
CTeTeHen - OIICHMUBATh MIPOAYKT CBOEH NEATETHHOCTH O 3aJaHHBIM W/FITH
OKHICIICHUS CaMOCTOSITETIFHO OIPEeICHHBIM KPUTEPHUSIM B COOTBETCTBHH C
aTOMOB; LIENTBIO eI TEeNbHOCTH
HCII0JIb30BaHUE IKoMMyHHKaTHBHBIE
KaTajau3aTopa; - CTPOWTH O3UTUBHBIE OTHOIIEHHS B IIporiecce yueOHOU 1
HallpaBJICHUC [I03HABATEJIbHOMN AEATEIbHOCTH.
POTEKaHUsI).
64 | Auccounanus DNEKTPOIUTUYECK | YMETh [DopmupoBanue komnereHuui [[lo3HaBaTenbHbIE
JNIEKTPOJIUTOB B | asg AUCCOLUALINSA - aHAJIM3UPOBATh, AHAJIN3a, TPOEKTUPOBAHUS, - CTPOUTB PacCyKAeHHEe OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM
BOJIHBIX KHCJIIOT, CHCTEMaTH3UPOBATh MHPOPMAIMIO U OpraHU3alUH e TeTbHOCTH, SIBJICHUSIM ¥ OT YAaCTHBIX SIBJIGHUI K OOIIMM 3aKOHOMEPHOCTSIM;
pacTBopax. OCHOBaHUI1, IMPUMEHSTh Ha IPAKTUKE 3HAHUS pethiiekcu U3MEHEHHUH, - 0003HaYaTh CHMBOJIOM U 3HAKOM IPE/IMET;
HonHsle conell. MonHsle coco00B B3aNMOBBITO/THOT'O - IEpeBOINTH UH(OPMALIMIO U3 CHMBOJIBHOTO IIPECTaBICHHS B
YpaBHEHHS YpaBHCHHSL. COTpyAHUYECTBA, CIOCOOOB TEKCTOBOE U HA000POT
peaKuuii. Ycnosust [peai3ayy JIUACPCKOTO PerynsruBHBIC
TIPOTEKAHUS [TOTeHIIHaIa - 000CHOBBIBATh W OCYIIECTBIISTH BEIOOp HambomIee .
peaxumii oOMeHa 3¢ PEKTUBHBIX CIIOCOOOB pEeIICHNS YU€OHBIX U ITO3HABATENBHBIX | 53
710 KOHIIA 3azay; X
- COCTaBIIATH TUIAH PEIICHUs MPOOIEMBI; (i
on

- CBEpSITh CBOM JEUCTBHS C LEIBIO U, TPH HEOOXOTUMOCTH,
HCTIPABIITH OMHUOKH CAMOCTOSITENBHO;
- OIICHUBATh NMPOAYKT CBOEH NEATETBHOCTH 110 3aJaHHBIM W/UITH
CaMOCTOSITEIIFHO OIPEICICHHBIM KPUTEPHUSIM B COOTBETCTBHUH C
LEBIO JESTEbHOCTU
IKoMMyHHKaTHBHBIE
- CTPOUTH MTO3UTHBHBIE OTHOIIEHUS B IIporiecce yueOHOH 1

MO3HABATEJILHON JIEATEIbHOCTH.




65 | OxucnurensHO- | OKHUCITHUTEND, Ymetb [DopmupoBanue kommnereHuid [[losHaBaTenbHbIE
BOCCTaHOBUTEJb | BOCCTAHOBUTENb; | - AHAJIM3UPOBATH, lAHAJTM3a, TIPOEKTHPOBAHUS, - CTPOUTD PACCY)KACHHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM
HBIE PEAKIIN OKHCIIUTEIBHO- CHCTEeMaTH3UPOBATh MHPOPMAIMIO U OpraHU3alUH e TeTbHOCTH, SIBJICHUSIM ¥ OT YaCTHBIX SIBJICHHI K OOIIMM 3aKOHOMEPHOCTSIM;
BOCCT@HOBHUTENBH | NMPUMEHSTH Ha MPAKTHKE 3HAHUS pedhiiekcun U3MEHeHHUH, - 0003HaYaTh CUMBOJIOM U 3HAKOM MPE/IMET;
b€ PEaKLUH. cIOCO00B B3aUMOBBITO/IHOT'O - IEpEeBOIUTH UH(OPMALIMIO U3 CUMBOJIBHOTO IIPECTABICHHS B
ONeKTpOHHBIH cOTpyqHHYECTBa, CIOCOOOB TEKCTOBOE U HA000pOT
GaaHc. [peann3alyu JIUIepCKoro PerynsTuBHBIC
[moTeHuana - 000CHOBBIBATH M OCYIIECTBIISITH BEIOOP Hanbosee ::
3¢ PEKTUBHBIX CIIOCOOOB pEeIICHNS YU€OHBIX U [TO3HABATENbHBIX | 53
3a1ay; o
- COCTaBJIATH IUIAH PEIICHHUS TPOOIEMBI; cf,
- CBEpSATH CBOM JEUCTBHS C IEIBIO U, TPH HEOOXOIUMOCTH, @
WCTIPABIIATH OIIMOKH CAMOCTOSITENBHO;
- OLIEHUBATh MPOLYKT CBOCH AEATEIBHOCTH 110 331aHHBIM H/HIIN
CaMOCTOSITETIBHO ONIPEETICHHBIM KPUTEPHUSIM B COOTBETCTBUU C
LETBIO ESITEIbHOCTU
IKoMMyHHKaTHBHBIE
- CTPOUTD IIO3UTHBHBIE OTHOLICHHS B TIpoliecce yueOHO! 1
MO3HABATENbHOM JEATEILHOCTH.
66 | Kmaccuduxanus | Ilpocteie n YmeTs [@opmupoBaHue komneTeHi |[[lo3HaBaTeNnbHbIE
U CBOHCTBA CIIOXHBIE - aHaJIM3UPOBATH, @HAJT3a, TIPOSKTHPOBAHNS, - CTPOUTH paccykAeHHe OT O0IINX 3aKOHOMEPHOCTEH K YaCTHBIM
HEOPTaHMYECKUX | BEIIECTBA. CHCTEMaTH3MPOBATh MH(POPMAIMIO U OpraHU3alUH A TeTbHOCTH, SIBTICHUSIM ¥ OT YAaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
BEIIIECTB Merannsl u MPUMEHSTH Ha IPAKTHKE 3HAHUS pehiekcny U3MEHEHHH, - 0003HaYaTh CHMBOJIOM U 3HAKOM IPEIMET;
HEMETaJIBL. coco00B B3aNMOBBITOAHOTO - IEpEeBOIUTH MH(OPMALIUIO U3 CHMBOJIBHOTO TIPEICTABICHHS B
Cocras, cOTpyAHNYECTBa, CIOCOOOB TEKCTOBOE M HA00OpOT
Kknaccuukanys u [peanu3aryu JIUIepCKoro PerynsiTuBHBIE
obrmrme MOTEeHIIMAaIa - 00OCHOBBIBATh 1 OCYIIECTBISATH BHIOOp Hanboee <
XUMHYECKHE 3¢ PEKTUBHBIX CIIOCOOOB pellIeHNs] YUeOHBIX U [T03HABATENBHBIX | 5
cBOliCTBA 3a/ad; =
OKCHUJIOB U - COCTaBJIATH IUIaH PELIEHHUS TPOOIEMBI; C,:)
THIPOKCHUJIOB - CBEpSTh CBOM JIEWCTBHS C LEIBIO U, TPH HEOOXOIMMOCTH, @
(ocHOBaHWMiA, WCTIPABIISITH OIIMOKH CAMOCTOSITENBHO;
KHUCIIOT, - OLIEHMBATh NPOJIYKT CBOEH JEATEIBHOCTH 110 33/IaHHBIM H/HIIN
ampoTepHBIX CaMOCTOSITEIBHO OIPEIETICHHBIM KPUTEPHUSIM B COOTBETCTBUH C
THAPOKCHU/IOB), LETIBIO JIESITENTbHOCTH

COJICH B CBETE
O

KOMMyHI/IKaTI/IBHLIC
- CTPOUTH MMO3UTHUBHBIC OTHOLICHHUS B IIPOLIECCE y‘l€6H0ﬁ u

IMO3HABaTEIbLHOU JACATCIIBHOCTH.




67 | TecrupoBanue TpeHunr — Ymetb [DopmupoBanue kommnereHuuid [[losHaBaTenbHbIE
10 BapHAHTaM TECTUPOBAHME 110 | - AHAJIU3UPOBATH, lAHAJTM3a, TIPOEKTHPOBAHUS, - CTPOUTD PACCY)KACHHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM
OI'D mponuibix BapUaHTaM CHCTEeMaTH3UPOBATh MHPOPMAIMIO U OpraHU3alUH e TeTbHOCTH, SIBJICHUSIM ¥ OT YaCTHBIX SIBJICHHUI K OOLIMM 3aKOHOMEPHOCTSIM;
JeT U HPOLLIBIX JIET U NPUMEHSTH Ha PaKTHKE 3HAHUS pedhiiekcun U3MEHeHHUH, - 0003HaYaTh CUMBOJIOM U 3HAKOM MPE/IMET;
JIEMOBEpPCUU JIEMOBEPCUU cIOCO00B B3aUMOBBITO/IHOT'O - IEpEeBOIUTH UH(OPMALIMIO U3 CUMBOJIBHOTO IIPECTABICHHS B
cOTpyqHHYECTBa, CIOCOOOB TEKCTOBOE U HA000pOT
[peann3alyu JIUIepCKoro PerynsTuBHBIC
[moTeHuana - 000CHOBBIBATH M OCYIIECTBIISITH BEIOOP Hanbosee ::
3¢ PEKTUBHBIX CIIOCOOOB pEeIICHNS YU€OHBIX U [TO3HABATEIbHBIX | 5
3a1ay; o
- COCTaBJIATH IUIAH PEIICHNUS IIPOOIEMBI; j
- CBEpSATH CBOM JEUCTBHS C IEIBIO U, TPH HEOOXOIUMOCTH, @
WCTIPABIIATH OIIMOKH CAMOCTOSITENBHO;
- OLIEHUBATh MPOLYKT CBOCH AEATEIBHOCTH 110 331aHHBIM H/HIIN
CaMOCTOSITETIBHO ONIPEETICHHBIM KPUTEPHUSIM B COOTBETCTBUU C
LETBIO JIESITEIbHOCTH
IKoMMyHHKaTHBHBIE
- CTPOUTD TI03UTHBHBIE OTHOLICHHS B TIpoliecce yueOHO! 1
MO3HABATENbHOM JEATEILHOCTH.
68 | TectupoBanue TpenuHr — YmeTs [@opmupoBaHue komneTeH i |[[lo3HaBaTeNnbHbIE
10 BapraHTaM TECTUPOBAHME 110 | - AHAJTU3UPOBATH, @HAJT3a, TIPOSKTHPOBAHNS, - CTPOUTH paccykAeHHe OT O0IINX 3aKOHOMEPHOCTEH K YaCTHBIM
OI'D mponureix BapHaHTaM CHCTEMaTH3MPOBATh MH(POPMAIMIO U OpraHU3alUH A TeTbHOCTH, SIBTICHUSIM ¥ OT YAaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
JeT U TIPOLIIBIX JIET U MPUMEHSTH Ha IPAKTHKE 3HAHUS pehiekcny U3MEHEHHH, - 0003HaYaTh CHMBOJIOM U 3HAKOM IPEIMET;
JIEMOBEPCUH JEMOBEPCUH coco00B B3aNMOBBITOTHOT'O - IEpEeBOUTH HH(OPMALIUIO U3 CUMBOJIBHOTO IPEACTABICHHS B
cOTpyAHNYECTBa, CIOCOOOB TEKCTOBOE M HA00OpOT
[peanu3aryu JIUIepCKoro PerynsiTuBHBIE
MOTEeHIIMAaIa - 000CHOBBIBATh U OCYIIECTBISATH BRIOOp Hamboee <
3¢ PEKTUBHBIX CIIOCOOOB pellIeHUs] YIeOHBIX U T03HABATEIbHBIX 5
3azay; =
- COCTaBJIATH IUIaH PELIEHHUS TPOOIEMBI; :
™

- CBEPSITh CBOU JICUCTBHUS C LIEJIBIO U, IIPH HEOOXOAMMOCTH,
HCIIPABJISITH ONIMOKY CAMOCTOSITEIBHO;

- OIICHUBATh MIPOAYKT CBOCH JNEATETLHOCTH 110 33JAHHBIM W/UITU
CaMOCTOSITEJIBHO OIPEIENIEHHBIM KPUTEPUSAM B COOTBETCTBUH C
LIEJIBIO IESITENbHOCTH

IKoMMyHHKaTHBHBIE

- CTPOHTH TTO3UTHBHEIE OTHOMIECHUS B Iporecce yaeOHOU 1

IMO3HaBaTEIbLHOU JACATCIIBHOCTH.
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