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MOACHUTEJIbHAS 3AITINCKA
Pabouas nporpamMma yueO6HOT0 nmpeamera « XuMus» i 8§ — 9 KJ1acCOB OCHOBHOTO OOIIIETO

00pa3oBaHMs COCTABJICHA HA OCHOBE CJICAYIONICH HOPMATHUBHON 0a3bl:
®enepanpHOro 3akoHa Poccuiickoit denepanym «O06 odpazoBannu B Poccuiickoii @eneparum (Ne
273-P3 ot 29.12.2012);

denepanbHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOI'O O0IIEro 00pa3oBaHUs
(ITpuka3 Munucrepcta odpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 nexadps 2010 r. Ne
1897);

OcHoBHOI 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 0011ero obpaszoBanust [ bOY COUI um. N.O.
Camapkuna c. Hoas Kapmaia

ABTOpCKOW y4eOHOH IIPOrpaMMBbI 110 XUMHUH 8 — 9 KJ1acChl, yKa3aHa Ha TUTYJIBHOM JIUCTE

YuyeGHoro miana ocHoBHoro obrmiero oopazosanust [bOY COIL um. U.®. Camapkuna c. HoBas
Kapmana na 2021-2022 yuyebHblii roa

KoHuenuusi mporpamMmbl: paboyast porpaMma  SIBISIETCS  COCTaBHOM  4acThlO  OCHOBHOM

o0pasoBaTeNbHONM TporpaMmMbl OCHOBHOTO oOmiero obpaszoBanus (OOII OOO), ee coxepkanue
HANPaBIIEHO Ha OCBOGHHUE YYAIlUMHUCS 3HAHUN, YMEHUI M HABHIKOB Ha 0a30BOM YypOBHE, 3TO
COOTBETCTBYET 0OIeo0Opa3oBaTebHON TporpamMme MmKojJabl. OHa BKIIOYAET BCE  TEMBI,
MpeIyCMOTPEeHHbIE (pelepaTbHBIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTa OCHOBHOTO
o0rm1ero o0pa3oBaHUs 110 XUMHH U aBTOPCKOH MporpaMMoi y4eOHOTro Kypca.
st peanuzanuu PaGoueit mporpaMmbl UCIIONB3YETCS Y4eOHO-METOAMYECKUN KOMIUIEKT,
YKa3aHHBIN Ha TUTYJIbHOM CTPaHHUILIE.

Mecto y4dedHoro npeamera B yueonom miaade. YII I'bBOY COIL um. U.®. Camapkuna c. HoBas
Kapmana mpenycmatpuBaeT o0s3aTeIbHOE U3yUeHHEe XUMUU Ha YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHus B CIEAYIONMIEM 00bEME:

8 kimacc — 68 4. (2 4. B HEJIEI0)

9 ximacc — 68 4. (2 4. B HEEINIO)

OBIIASA XAPAKTEPUCTHUKA KYPCA XUMUMU.

B coxepxaHuu 1aHHOTO Kypca MpeAcTaBlIeHbl OCHOBOIIOIAratoife TEOPETUYECKUE CBECHUS
[0 XMMHH, BKJIIOYAIOIIHME U3YUYEHHE COCTAaBa M CTPOECHMS BELIECTB, 3aBUCUMOCTH HMX CBOWCTB OT
CTPOEHHSI, UCCIIETOBAHNE 3aKOHOMEPHOCTEN XMMUYECKUX MPEBPAICHUIN U IyTEH YIIPaBICHUS MU B
LIEJISIX TIOJTyUEHUS BELIECTB, MaTEPUAJIOB, SHEPTUU.

CopnepxaHue yuyeOHOro MpeaMeTa BKIIOYAET CBEIECHUS O HEOPraHMYeCKHX BEIECTBaX, UX
CTPOEHUM U CBOMICTBaX, a TAaKK€ XMMHUYECKHX IpOIECCax, MPOTEKAIOUIMX B OKPYXKArOIIEM MHpE.
Haubonee cnoxubie sneMeHThl DyHIaMEHTANIbHOIO SiApa CoOJep)kKaHus oOIiero obpa3oBaHUs MO
XVUMHH, TaKHE, KAK OCHOBBI OPraHUYECKOW M MPOMBIIIJIEHHON XMUMHH, NIEPEHECEHBI B IPOrpaMMy
cpenHeit (MmomHoi) 0011e00pa30BaTeIbHON IITKOJHI.

TeopeTnueckyt0 OCHOBY H3Y4YEHHMs HEOPraHMYECKOW XHMHUU COCTaBISET aTOMHO-
MOJIEKYJIIpHOE YyuyeHHe, nepuoandeckuii 3akoH J[.M. MeHneneeBa ¢ KpaTKMMHU CBEIAEHUSIMHU O
CTPOEHUH aTOMOB, BUJIaX XUMUYECKON CBSA3H, 3aKOHOMEPHOCTAX MPOTEKAHUN XUMHUECKHUX PEAKIIUM.

B u3yuenun Kypca 3Ha4YUTENIbHA POJIb OTBOAUTCS XUMUYECKOMY AKCIIEPUMEHTY: IPOBEICHHUIO
NPaKTUYECKUX U JIAOOPATOPHBIX PabOT M OMHUCAHUIO UX PE3YJIbTATOB; COOIIOEHUI0 HOPM M MPaBUII
MOBE/ICHUS B XUMHUECKUX JIaOopaTOpHsIX.

Lenu odyuenusn c yuemom cneyuguku yuednoz2o npeomema

OCHOBHBIE yeiu N3yYeHUs] XUMUU HallpaBJICHBI:

. Ha 0C8OoeHuUe GadcHeuwux 3HaHuii 00 OCHOBHBIX TIOHATHUAX M 3aKOHAX XUMHH,
XHMHYECKON CUMBOJIMKE;



o Ha 061a0eHue yMeHusAMY HAOTI0IaTh XUMHYSCKUE SBJICHHS, TPOBOJAUTh XHUMHUYCCKHUN
HKCIIEPUMEHT, MPOU3BOAWTH pacueThl HAa OCHOBE XHMHUYECKUX (POPMYJT BEIIECTB W YypaBHEHUI
XAMHYECKHX PEAKIUN;

D Ha pazeumue I03HABATEIbHBIX HHTEPECOB M WHTEIJICKTYalbHBIX CIIOCOOHOCTEH B
MIPOIIECCe MPOBEICHUS XMMHUYECKOTO JKCIIEPUMEHTA, CAMOCTOSTEIHLHOTO TPUOOPETCHHSI 3HAHUN B
COOTBETCTBUU C BOSHUKAIOIIMMH KU3HEHHBIMH MTOTPEOHOCTAMU;

. Ha gocnumaHue OTHOLIEHUSI K XHUMHHM KaKk K OJHOMY M3 (yHIaMEHTaJIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY OOIIEUeI0BEYECKOI KyIbTyphI;
. Ha NpUMEHeHUe NONYYEHHbIX 3HAHUU U YMeHuti JUisl Oe30I1aCHOr0 HCIOIb30BAHUS

BEIIECTB M MAaTEPHAIIOB B OBITY, CEIHLCKOM XO3SHCTBE M HA MPOU3BOJCTBE, PEIICHUS MPAKTHUESCKUX
3a/1a4 B TIOBCEHEBHOW KU3HH, MIPEAYNPEKACHUS SIBJICHUH, HAHOCAIIIUX BPE]l 3I0POBBIO UEJIOBEKA U
OKpY>Karollee cpee.

3apaun:

OCBOEHHE BAKHEHIINX 3HAHUHA 00 OCHOBHBIX MOHATHAX U 3aKOHAX XUMHH, XHMHYECKOH CHUMBOJIHKE;
OCBOCHHME TCOPUH XUMHUYECKUX DJIEMEHTOB U UX COCIMHCHHUIA;

OBJIQJICHHEC YMEHUSIMH HAOJI0/1aTh XUMHUYECKUE SIBIICHUS, MPOBOJUTh XUMHUYECKUHA IKCIIEPUMEHT,
MPOW3BOIUTH pAcueThl HAa OCHOBE XMMHYECKUX (OpPMYJT BEHICCTB W YPABHCHHA XUMHYECKUX
peaKuuii;

OBJIa/ICHHE YMEHUEM YCTAaHABIMBATh NPUUYUHHO-CIIEICTBEHHBIE CBSA3M MEXKIY COCTABOM, CBOMCTBAMHU
Y IPUMEHEHUEM BEILIECTB;

Pa3BUTHE MTO3HABATEIIPHBIX HHTEPECOB U MHTEIICKTYyAIbHBIX CIIOCOOHOCTEN B MIPOIIECCE TPOBEICHUS
XUMHUYECKOTO DKCIIEPUMEHTa, CaMOCTOSTEIBHOTO TPUHOOPETEHUST 3HAHWH B COOTBETCTBHH C
BO3HUKAIOIIUMU KU3HEHHBIMU TOTPEOHOCTSIMU;

BOCIIUTAHWE OTHOIIEHHWA K XUMHUHM Kak K OJAHOMY U3 (yHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DIIEMEHTY 00II[e4eTI0OBEUeCKON KyJIbTYPhI;

MPUMEHEHUE TONYYECHHbIX 3HAHUNM ©U YMEHHM JyIsi Oe30MacHOro MCIOJIb30BaHUSI BEIIECTB U
MaTepuaioB B OBITY, CEIbCKOM XO3SUCTBE M Ha MPOM3BOJICTBE, PEUICHUS MPAKTHYECKUX 3a/1ad B
MOBCETHEBHOM JKU3HU, MPEAYNPEKIACHUS SBICHUN, HAHOCALIUMX BpEI 3J0pPOBBIO YEJOBEKa U
OKpYXaroIlei cpeae.

JIIsT  CO3HATENBHOTO OCBOCHHUS TIpeaMeTa «XHWMHsS» B IIKOJBHBIA KypC BKITFOYCHBI
00s13aTeNbHBIE KOMIIOHEHTHI COJICPXKaHUS COBPEMEHHOTO XMMHUECKOTO 00pa30oBaHuUs:

1) xumuueckue 3nanus (TEOPETHUYECKHUE, METOIOJIOTUIECKUE, TPUKIIATHBIC, ONHCATEIbHBIC —
SI3BIK HAYKU, aKCUOJIOTUYECKUE, UCTOPUIECKHUE U JIP.);

2) paznuunvle ymenus, Hagviku (001IEyUeOHbIC U CITEITU(PHUECKUE 10 XUMHH);

3) yennocmuvie omHouerusi (K XUMUH, )KU3HU, IPUPOJIE, 00Pa30BAHUIO H T. 11.);

4) onvlm npoOdykmusHoul OesimelbHOCmU PA3HOTO XapakTepa, 00eCIeYrBAONINI pa3BUTHE
MOTHBOB, HHTEIIJIEKTA, CIIOCOOHOCTEN K caMOpeaTn3allii U JPYTHX CBOMCTB TUYHOCTH YUCHHKA;

5) katouesbie u yueOHO-XUMUYECKUEe KOMNEeMEHYUU.

B xadectBe yewnHocmHbIX opuenmupo8 XUMUYECKOTO OOpa30BaHUS BBICTYMAIOT OOBEKTHI,
H3y9aeMble B Kypce XHMHUHU, K KOTOPBIM Y 0OyYaromuxcs GopMUpYETCs] MEHHOCTHOE OTHOIICHHE.
[Tpu 5TOM BemylIyIO POJb MTPAIOT MO3HABATEIbHBIC IIEHHOCTH, TaK KaK JaHHBIA yueOHBIH MpeaMeT
BXOJIUT B TPYIIy IPEJAMETOB IMO3HABATEIBHOTO IMKJA, TJaBHAS IEJIb KOTOPBIX 3aKI0YacTCs B
W3YYCHHUH TIPUPOJIBIL.

OCHOBY nosHagamenvbHblX YeHHOCHell COCTABISIOT HAydHbIE 3HAHUS, HAayYHBIE METOJIBI
no3Hanus. [lo3HaBaTenbHBIEC IEHHOCTHBIE OPUEHTAINH, (POopMHpyeMbIe B TIPOIECCE U3YUSHUS XUMUH,
NPOSIBJISIFOTCS B TIPU3HAHUH

®  I[ICHHOCTH HAYYHOT'O 3HAHHUS, €T0 MPAKTUYCCKON 3HAUMMOCTH, TIOCTOBEPHOCTH;

o IICHHOCTH XUMUYECKUX METOJIOB UCCIICIOBAHUS KUBOW U HEXKUBOW TPUPOJIBI.
Pa3BuTHe mMO3HABATENBHBIX IIEHHOCTHBIX OPHUEHTAIMH COACpKAHHUS Kypca XUMHUHU IO3BOJSET
chopmMupoBaTh:



L4 YBAXXUTCIIbHOC OTHOILICHHUC K COBHI[%ITGJH:HOFI, TBOp‘-IGCKOfI ACATCIIBHOCTH,

o MMOHUMaHKe HEOOXOIMMOCTH 30pOBOr0 00pa3a KHU3HH;

. MOTPEOHOCTh B OE3yCIOBHOM BBITIOJTHEHUH TMPABHJI O€30MACHOTO HCIOJIb30BAHUS
BEIIECTB B MIOBCETHEBHOM KH3HH;

o CO3HATEJIBbHBIN BBIOOP Oyayieii mpodecCHOoHaIBHOM A TETbHOCTH.

Kypc xumun o651ajaet BO3MOXKHOCTAMU JJ1s1 (DOPMUPOBAHUS KOMMYHUKAMUBHBIX YEHHOCMELL,
OCHOBY KOTOPBIX COCTABJISIFOT IIPOLIECC OOIICHHMsI, TpaMOTHAs peub. KOMMyHUKAaTHBHBIC
[IEHHOCTHBIC OPUEHTAIIUHU Kypca CIIOCOOCTBYIOT:
o MIPABIWJIBHOMY HCITOJIb30BAHUI0 XUMHUYECKON TEPMUHOJIOTHN U CHUMBOJIUKH;
° Pa3BUTHIO MOTPEOHOCTH BECTU JUAJIOT, BBICIYIIIMBATH MHEHHE OTIIIOHEHTA, YYaCTBOBATh B
JTNCKYCCHU;
° Pa3BUTHIO YMEHUS OTKPBITO BBIPAXKATh U pTYMEHTHPOBAHO OTCTAUBATH CBOKO TOUKY
3peHHsL.
Jlocuueckue ceéasu npeomema «Xumuay ¢ OCMATbHLIMU NpPeOMemMamu y4eoHo20
naana:
B nporpamme yuuThIBaeTCs peanu3aiis Me:KNpeAMeTHbIX CB3eil ¢ KypcoM ¢u3uku (7 Kiacc)
u Ouosioruu (6-7 Kiacchl), Tlie 1aeTcsi 3HAKOMCTBO C CTPOEHUEM aToMa, XMMHUYECKON opraHu3anueit
KJIETKU U TporieccaMu 0OMeHa BEIIEeCTB.
[TnanwpoBaHUe BKIIFOYACT pEATH3AIMI0 MEKIIPSIMETHBIX CBA3CH XUMHH C KypCaMHu:
busnky, O6MoJOruM, reorpaduu, IKOJIOTUU B COOTBETCTBYIOIIUMX TeMaxX YpokoB B 8 — 9 kiacce.

IKOJIOTHS puzuka 01 0J10THSA reorpagusi

Xemodobus, xemo-
¢bunus. Pemenune
J100aIbHBIX PETHO-
HAJIbHBIX, JTOKAJBHBIX
npobiiem; 6e30T-
XOJTHbIE TEXHOJIOTHH;
oxpaHa aTMocdepsl,
rusipocepsl, TOYBHI,
XUMUYECKHE
3arpsi3HEHUS

Crpoenue atoma | XuUMHU4YECKas MecTopoxkACHUS TOJIE3HbIX

(AP0, DIIEKTPOHBI)
Baxxneimme OTKpbITUSA
B (husuke,
ONEKTPOHHBIH,
aTOMHO-CHJIOBOM
MHUKPOCKOTIBI;
SJIEPHBIN peakTop;
Cunel B mpupoje

OpraHu3anus Ki.
(opranunueckue Be-
Ba, MUHEpabl,
KJIET-4aTKa);
0OMe€H BellI-B;
KaTajn3;9eJIOBeK 1
OKpYyKaroIas
cpena;
dboTocuHTE3

MCKOIaeMbIX MHUpPA, PErHOHa,
CTpaHbl; Y CIOBUS CPENbI; IOYBBI.
Atmocdepa, runpo-chepa;
MuHepanbHOE U OpraHUYECKOe
ChIpbe; XUMHUECcKasl IPOMBIIII-
JICHHOCTD (MeTauTyprusi, Hedte-
nepepaboTka, mepepaboTka rasa,
YTIIs1, THIPOMETAJLTY P Hs,
MIPOU3BOJICTBO MUHEPAIBHBIX

yA0OpEHUH, MAIIMHOCTPOEHHUE)

Bb10op naHHOH aBTOPCKOH NpPOrpaMMbl M Y4eOHO-METOAMYECKOr0 KOMILIEKCA 00yC/I0BJIeH
TEM, YTO B IPOrpaMMe MPEeIyCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHJIOB JIEATEIBHOCTH 00YYaeMbIX,
MIPEJICTAaBJICHHBIX B Tporpammax s OCHOBHOro oomiero ooOpaszoBanus. OJHaKO cojepaHHe
IPOTPaMMBbI I OCHOBHOM IIKOJIBI UMEET 0COOEHHOCTH, 00YCIIOBICHHbIE, BO-NIEPBBIX, TPEIMETHBIM
COJIEp)KaHUEM CHCTEMBI OOIEro cpeaHero oOpa3oBaHMs, BO-BTOPBIX, IICUXOJOTHYECKUMH U
BO3PACTHBIMU OCOOCHHOCTSIMU 00yuaeMbIX. B Hell Takke ydTeHbl OCHOBHBIE MOI0KeHus: KoHuenuu
JlyXOBHO-HPABCTBEHHOI'O PAa3BUTHS M BOCHHUTAHMUSA JIMYHOCTH TpaxaaHuHa Poccuu, B-TpeThuX,
JaHHas IporpamMma COOTBETCTByeT paboueil mporpamme Bocrutanus ['BOY COLI um. U.O.
Camapkuna c. Hosas Kapmana.

BocnurarenpHplii TOTEHIIMAT YPOKOB XMMHHM IIPEATIONATAET

YCTAaHOBJICHUE  JOBEPUTENbHBIX  OTHOIIEHMH  MEXJIy  IeJaroruyeckuM  pabOTHUKOM U
00y4JarImuMHUCs, CIOCOOCTBYET MO3UTUBHOMY BOCHPHUATHIO 00yYarOIIMMHCS TpeOOBaHUN U MPOCHO
yUUTels, IPUBJICYEHUIO X BHUMAHHUS K 0OCyXJaeMoil Ha ypoke MH(pOpMalMM, aKTUBHU3ALUU HUX
IIO3HABATEJILHOM EATEIbHOCTH;

no0y>kaeHue oOydvaromuxcs coOdrolaTh Ha ypoKe OOIIECTPUHAThIE HOPMBI MOBEICHMS, IMpaBUIIa
oOmieHust co crapmuMu (TIeIaroru4ecKuMU pabOTHUKAaMU) W CBEPCTHHKAMHU (0OYyYaroMIMMUCH),
HNPUHIUINBI Yy4eOHON AUCIUILIUHBI M CAMOOPTaHU3aLNY;

[pUBJEYEHNE BHUMAHUS OOYYalOLIMXCS K IIEHHOCTHOMY aCHEKTy M3y4YaeMbIX Ha ypOKax SIBJICHHUH,
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opraHmzaisi X paboTBl C IMOJydyaeMOHM Ha YpOKE COIMAIbHO 3HAYUMOW HWHpopMamuendn —
MHHUIUMPOBAaHUE €€ OOCYKICHHUs, BBICKA3bIBAaHHUsS OOYyYaIOIMMMCS CBOET0 MHEHHUS IO €€ IOBO.Y,
BBIPAOOTKH CBOETO K HEH OTHOIICHUS;

® CIOJIB30BAHME  BOCIMTATEIbHBIX  BO3MOXKHOCTEH  COACpXKAaHUS  PYCCKOrO  sI3bIKAa  4epes
JIEMOHCTpaIHi0 00y4aronMMCsl IPUMEPOB OTBETCTBEHHOI'0, IPAXKIaHCKOTO MOBEJCHUS, MPOSBICHHS
YEJIOBEKOIIOOMS U JOOPOCEPACYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB JJIsi YTEHUS, 3a/1a4
JUIS peLIeHus1, MPOOIEMHBIX CUTYalUil, /U1 00CYXK/IEHUs B KJlacce;

e [IpPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI ¢ 0O0YUAIOIIMMUCS: HHTEIUIEKTYaIbHBIX TP,
CTUMYJIMPYIOUIMX IT03HABATEIbHYIO MOTUBALMIO 00YYaIOIIUXCS; AUCKYCCUH, KOTOPBIE AAI0T
00y4aromuMcsi BO3SMOKHOCTb TPUOOPECTH OIBIT BEICHUS KOHCTPYKTHBHOTO IMAJIOTA; TPYIIIIOBOM
paloThI UK paboThI B Tapax, KOTOPbIE y4aT 00ydaromuxcs KOMaHIHON paboTe U B3auMOJICHCTBHIO
C IpyI'MMHU O00YyYaroIuMHCS;

e BKJIIOYEHHE B YPOK MWIPOBBIX IHPOLEAYP, KOTOPbIE IOMOTralT IOAJEPKaTh MOTHUBALUIO
00yyaromuxcsl K MOJyYEHUIO 3HAHUM, HATaKUBAHUIO TO3UTUBHBIX MEKIMYHOCTHBIX OTHOLIEHUH B
KJIacce, IOMOTal0T YCTaHOBICHHUIO TOOpOXKeIaTenbHOM atMochepsl BO BpeMs ypoKa;

e opraHuzauvio medcTBa MOTHBHUPOBAaHHBIX M JpYJAUPOBAHHBIX  OOYyYarOIIMXCS HaJg MX
HEYCIEBAIOIIMMHU  OJHOKJIACCHUKAMM, JAIOLIEr0 OO0YyYaroIMMCsl COLMAIbHO 3HAaYMMBbIH  OMBIT
COTpY/IHUYECTBA U B3aMMHON IIOMOIIIY;

e UHUIMUPOBAHME U MOJAJEPKKY HCCIEIOBATEIbCKON JAEATEeIbHOCTH OOydYaloluXcsi B paMKax
pealn3allMd MMHU HMHIMBHUIYAJIbHBIX M TPYIIOBBIX MCCIEAOBATEIbCKUX IPOEKTOB, 4YTO JacT
00y4aromuMcsi BO3MOXKHOCTh IMPHOOPECTH HABBIK CAMOCTOSITEIBHOTO PELICHHUS TEOPETHUECKOM
npoOJeMbl, HaBbIK T€HEPUPOBAaHUS U OGOPMIICHUS COOCTBEHHBIX MJEH, HABBIK YBaXXMTEIbHOT'O
OTHOWICHWS K YY)XUM uAeIM, O(QOPMICHHBIM B paboTax Jpyrux HCCIIeaoBaTeNel, HaBBIK
nyOJIMYHOIO BBICTYIUICHUS IEpe]] ayIUTOpPHEH, apryMEHTUPOBaHMS M OTCTAaUBaHMs CBOEH TOUYKH
3pEHHs.

Jlornka M3/105keHMsI M cojep:kaHMe pabodell MporpaMMbl BBICTPOECHBI B COOTBETCTBUHU C:

— TpeboBanusiMu deepanbHOro TocyJapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAAPTa OCHOBHOTO OOIIETo
obpazopanus (PI'OC O00);

— TpeOOBaHUSIMU K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHONH NpOrpaMMbl (JINYHOCTHBIM,
METanpeIMETHBIM, IPEIMETHBIM);

— OCHOBHBIMH TIOAXO0JIaMH K Pa3BUTHIO U (POPMUPOBAaHUIO YHUBEPCATBHBIX YueOHBIX AeiicTBuil (YY)
JIISt OCHOBHOT'O 00IIIeT0 00pa30BaHMsI;

— YUYHUTHIBAIOTCS BO3PACTHbIE U ICUXOJIOTUYECKHE OCOOEHHOCTH ULIKOJBHHUKOB, OOYyYarolIMXCs Ha
CTYIIEHH OCHOBHOTO OOILIero 0Opa3oBaHMs, YYUTHIBAIOTCS MeEXNpeaMmeTHble cBszu. ConepikaHue
IporpaMMbl HAIIPaBJIE€HO Ha OCBOEGHHE OOyyaromuMHUcs 0a30BbIX 3HaHMH M (QopMupoBaHHe
0a30BbIX KOMIIETEHTHOCTEH.

PabGouass mporpamMMa BKJIIOYAaeT BCE TEMbl, NPEIYCMOTPEHHblE [UIsi u3yueHuss PenepaibHbIM
['ocynapcTBeHHBIM ~ 00pa30BaTENbHBIM  CTaHJAPTOM  OCHOBHOIO  OOIIero  oOpa3oBaHMUSL.
OTIMYHUTENBHBIX 0COOCHHOCTEH paboueli MporpaMMBbl IO CPAaBHEHUIO C aBTOPCKOW MPOTpaMMOM HET.

[Tocne u3ydyeHus: KPYNHBIX TEM HCHOJIB3YIOTCS CIEIYIOLIME BHUIbI KOHTPOJS: KOHTPOJIbHBIE padoThI,
IpakTH4ecKue padoThl, TaOOpaTOpHbIE PabOThI, CIOBAapHbIE ITUKTAHTHI, Pa0OTHI, COCTABIEHHBIE IO
ananoruu ¢ BIIP o xumuu, rectuposanue no tumy OI'D. O6sembl KP 1 ux ornieHka npousBoauTCs B
COOTBETCTBUU C JAeWcTByronM B 1mikojie «llonoxenuem o eauHoM opdorpaduyeckoM pexume
00y4JaromuXxCsh»

I. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITIPEIMETA

Jluunocmmubwie pe3yibmanmol




1) BOCIIMTAHUE POCCUNCKOMN IpakJaHCKON MIEHTUYHOCTH: MaTPUOTHU3MA, JHOOBU U YBAKEHUIO
k OTedecTBy, 4UyBCTBa TOPIOCTH 3a CBOXO PoaMHYy, 3a pOCCHIICKYI0 XUMUYECKYIO HAYKY;

2) (dbopMHpOBaHKE TIEIIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HayKHM U OOIIECTBEHHOH NMPaKTHKH, a TAK)XE COLUAIBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U
JlyXOBHOMY MHOI000pa3Hio COBPEMEHHOI'O MUPA;

3) (opMHpOBaHHE OTBETCTBEHHOI'O OTHOILICHMS K YUYEHHIO, TOTOBHOCTH M CIHOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOPAa30BAaHUIO HA OCHOBE MOTHBAIMM K OOYUYEHHIO M TO3HAHHIO, BHIOODPY
npopuibHOr0 00pa30BaHUs HAa OCHOBE MH(OpPMAlMU O CYLIECTBYIOIIUX MpOpeccHsx U JIMYHBIX
pohecCHOHANBHBIX MPEINOYTEHUN, 0CO3HAHHOMY IOCTPOEHUIO HHIANBUAYaTbHONU 00pa30BaTesIbHOM
TPACKTOPHUH C YUETOM YCTOMUMBBIX [103HABATENIBHBIX HHTEPECOB;

4) (¢hopMHpOBaHUE KOMMYHHUKATHUBHONW KOMIIETEHTHOCTH B 00pa30BaTeIbHON, OOIECTBEHHO
MOJIE3HOH, Y4eOHO-UCCIIe10BaTeIbCKON, TBOPUECKON U IPYTUX BUJAX ACATEIbHOCTH;
5) (opMHpOBaHKE IOHUMaHMSI LIGHHOCTHU 30POBOT0 U 0€30I1aCHOT0 00pa3a KU3HU; yCBOCHUE

NPaBUJ UHAWBUAYAIBHOIO U KOJUICKTUBHOIO O€30MaCHOrO MOBEACHUS B UPE3BbIUANHBIX CUTYyalUsX,
YIpOXKaromuX )KA3HU U 3J0POBBIO JIIOJIEH;
6) (dbopMHUpoBaHUE MMO3HABATENbHOW M MH(POPMALMOHHON KyJIbTYphl, B TOM YHCJE Pa3BUTHE
HABbIKOB  CAMOCTOSITEIbHOW pabOThl C  y4eOHbIMM IOCOOMSIMH, KHUTAMH, JIOCTYIHBIMH
MHCTPYMEHTAMHU U TEXHUYECKHUMHU CPEJCTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;
7) (hopMHpOBaHHE OCHOB HKOJIOTUYECKOTO CO3HAHHS HAa OCHOBE NMPU3HAHUSA LEHHOCTU KU3HU
BO BceX €& TMpOSBICHUAX U HEOOXOJUMOCTH OTBETCTBEHHOTO, OEpPEKHOTO0 OTHOLICHHUS K
OKpYXaIoIIEH Cpee;
8) pa3BUTHE TOTOBHOCTH K PEUICHHIO TBOPYECKUX 3a/ad, YMEHHUsS HaXOAWUTh aJleKBaTHbIE
crocoObl TMOBEACHHMS M B3aMMOJCHCTBHS C NapTHEpaMH BO BpeMs yuyeOHOW U BHEYueOHOM
JeSITEIbHOCTH, CHOCOOHOCTH OLEHMBATh IPOOJIEMHbIE CHTyallud UM OIEPAaTUBHO IMPUHUMATh
OTBETCTBEHHbIE PEIICHUS B PA3JIMYHBIX MPOJYKTUBHBIX BUAAX JAEATEIbHOCTU (yueOHas MOUCKOBO-
Uccie0BaTeNbCcKas, KiryOHasl, IPOEKTHAs, KPy>KKOBAas U T. II.)

MertanpeaMeTHble Pe3yJbTaThl

Pezcynamuenvie YY/[

8-11 knacc

. CamocTosTeTbHO 00HAPYXUBAaTh U (POPMYITUPOBATH YUEOHYIO TIPOOJIEMY, ONPENETATh IIENb
y4eOHOM NesTeIbHOCTH, BEIOUPATh TEMY MPOEKTa.

o BoeigBurate Bepcuu perieHusi mpoOsieMbl, 0CO3HABATh KOHEUYHBIA pe3yJbTaT, BBIOMpPATh W3
MPEJIOKEHHBIX  UCKATh CAMOCTOSTEIBHO CPECTBA TOCTHIKEHUS TICITH.

o CocTaBnath (MHOWBUIYaTbHO WM B TPYMINE) IUJIAH pelieHUs MpoOieMbl (BBIIOTHEHHS
MPOEKTA).

o PaGoras mo 1utaHy, CBEpSATh CBOU JCUCTBHS C IIENBIO U, MMPU HEOOXOIUMOCTH, UCTIPABISATH
OIMOKH CaMOCTOSATEIBHO.

o B nmamore ¢ yuuTeneM COBEpUICHCTBOBATH CAMOCTOSITENFHO BbIpaOOTaHHBIE KPUTEPUU
OIICHKH.

9-11 knacc

° CamocrosiTenbHO  OOHapykuBaTh W (GOpPMyJIUpoOBaTh TpoOIeMy B  KIACCHOM |
WHAUBUAYAIbHON Y4eOHOH 1eATeTbHOCTH.

o BreigBurate Bepcuu perieHusi mpoOJieMbl, 0CO3HABATh KOHEUHBIM pe3yibTaT, BBIOUPATH W3
MPEJIOKEHHBIX M UCKATh CAMOCTOSTEIIBHO CPEACTBA TOCTHIKSHUS TICITH.

o CocTaBnarh (MHOUBUIYaTbHO WM B TPYMINE) IUJIAH peleHus MpoOieMbl (BBIIOTHEHHS
IIPOEKTA).

. [ToxOupath k KaxkI0# podieme (3agaue) aeKBaTHYIO € TECOPETUICCKYIO MOJICIb.

o Paboras mo mpenyoKEHHOMY W CaMOCTOSTEIBHO COCTABIICHHOMY IUIaHy, HCIOJB30BaTh

HapsIly C OCHOBHBIMHU U JIOTIOJIHUTEIIBHBIC CPEIICTBA (CIpaBOYHAsSI JIUTEPATYpa, CIOKHBIC IPUOOPHI,
KOMITBIOTED).
o [TmaHMpOBaTH CBOIO HHIUBUAYAILHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO.



. Pabotath 1O C€aMOCTOATENBHO COCTAaBJICHHOMY IUIAHY, CBEpSsICb C HUM M LEINbIO
JeSITEIbHOCTH, UCHPABIIsAs OLIMOKH, HUCIIOJIb3YsSl CaMOCTOSITENIbHO INMOAOOpaHHbBIE CpencTBa (B TOM
yucie u MHTepHer).

. CB00OIHO TONB30BaThCS BHIPAOOTAHHBIMU KPUTEPUSMH OLIEHKM M CaMOOILIEHKH, MCXOIS U3
LIEJIN ¥ UMEIOIINUXCSI KpUTEPUEB, pa3indasl pe3yJIbTaT U ClIocoObl 1eHCTBUM.

o B xone npencrasieHns MpoeKTa JaBaTh OLEHKY €TI0 pe3ysbTaTaM.

. CamocTosTeNbHO 0CO3HAaBaTh HPUYHMHBI CBOETO yCIieXa WM HeycleXxa U HaXOIUTh CIOCOOBI
BBIX0/Ia U3 CUTyalluU HEyCIeXa.

. YMeTp OLEHUTh CTENEHb YCHEIIHOCTH CBOEW HHIUBUAYaJbHOW 00pa3oBaTelbHON
JIeATEIIbHOCTH.

o JlaBaThb OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM M YepTaM XapakTepa («KakoB 5»),

OHpG}IGJ’IﬂTL HaHpaBJ'ICHI/ISI CBOCIO pa3BI/ITI/I$I («KaKI/IM S XOLIy CTaTb», «4YTO MHE JI1 3TOr0 HaIo
CIIeTIaThy).
Cpeocmeom ¢hopmuposanuss peryasTuBHbIX Y Y]] cimykar TeXHOJOTHS MPOOJEMHOTO JMUajora Ha

JTane W3y4eHHss HOBOIO MaTepuaja W TEXHOJIOTHs OLICHMBAHUS OOpa30BATENbHBIX JOCTHKCHHI
(Y4eOHBIX yCIIEXOB).
ITo3naBaresibHbIe YV /|

8-ut knacc

. AHaIIM3UPOBaTh, CPABHUBATH, KIACCU(PHUIMPOBATH U 00001IaTh (HDAKThI U ABJICHUS. BBIBIATH
NPUYHHBI U CJICJCTBHS IPOCTHIX SBJICHUM.

. OcCyIlIecTBISATh CpPaBHEHHUE, CEPHAIMI0O M KIACCH(PHUKAIMIO, CaMOCTOSTEIbHO BbIOMpast

OCHOBaHUS U KPUTEPUU ISl YKa3aHHBIX JIOTUYECKUX OIEpalltii; CTPOUTH KJIACCU(UKALIUIO HA OCHOBE
JUXOTOMUYECKOIO JIeJIeHus (Ha OCHOBE OTPUIIAHUS).

° CTpouTh JTOTHUYECKOE PACCYXKIACHHUE, BKIIOYAIOINIEE YCTAaHOBIECHNUE MPUUNHHO-CIICICTBEHHBIX
CBs3E.

° CoznaBaTh cXeMaTHUYECKHE MOJIEIU C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTePUCTUK OOBEKTA.

° CocTaBiATh  TE3UCHI, pa3IWYHBIE BHUJIBI IJIAHOB  (MPOCTHIX, CJOXHBIX W  T.IL).
[TpeoOpazoBbIBaTh MHPOPMAIIMIO W3 OJHOTO BHJIA B IPYTOH (TaOIUILy B TEKCT U TIp.).

° BrrauThIBaTh BCe YPOBHHM TEKCTOBOM MH(POPMAIIHH.

° YMeTh omnpeaensaTh BO3MOXHBIE HCTOYHUKH HEOOXOJMMBIX CBEIACHUHN, TPOU3BOJANTH TOMCK
uH(pOpMAIINH1, AaHATTU3UPOBATH U OIICHUBATH €€ JIOCTOBEPHOCTb.

9-u knacc

° AHanmM3upoBaTh, CPAaBHUBATH, KIIACCUPHUITUPOBATH M 0000IIATH MTOHSATHS:

- JaBaTh ONpEJCIICHUE TOHATHSAM Ha OCHOBE HM3YyYCHHOTO0 Ha Pa3IUYHBIX MpeAMeTax ydeOHOTo
Marepuana,

- OCYIIECTBIIATH JOTHYECKYIO ONEPALINIO YCTAHOBJICHHS POJIO-BUIOBBIX OTHOIIICHHUI;
- 0000mAaTh MOHATHS — OCYIIECTBIISTH JIOTHUECKYIO OINEPAIMIO MEePEeX0/ia OT MOHSATHS C MEHBIINM
00BEMOM K ITOHATHIO C OOIBIINM 00BEMOM.

° CTpouTh JTOTHUYECKOE PACCYXKIAEHUE, BKIIOYAIONIEE YCTAHOBIECHUE MPUUYMHHO-CIIEICTBEHHBIX
CBA3EMH.
) Co3maBaTh  MOJEIM C  BBIICJIGHHEM  CYIIECTBEHHBIX  XapaKTEPUCTHK  OOBEKTa,

npeoOpa3oBbIBaTh MOJEIM C LEJNbI0 BBISBICHUS OOIIMX 3aKOHOB, OIPECNSIONINX JaHHYIO
MpeIMETHYI0 00J1acTh.

o [MpeacraBnsaTe MHGOPMALUIO B BUAE KOHCIIEKTOB, TAOJHII, CXEM, Tpa(UKOB.

o ITpeoOpa3oBbIBaTh HHGOPMALIMIO W3 OJAHOTO BHJA B APYrod W BBEIOMpATh YJOOHYIO A ceOs
dopMy (dukcanmmu u TnpenacTaBicHus WHPopMmaruu. I[IpenctaBisTh WHGOPMANUIO B ONTHMAIBHOM
¢dopmMe B 3aBUCUMOCTH OT aapecara.

o [ToHuMast MO3UIMIO APYTOT0, Pa3IHyaTh B €r0 pe4n: MHEHHE (TOUKY 3pEHHs), JOKa3aTeIbCTBO
(aprymeHThI), (paKkTBI; THIOTE3bI, AKCHOMBI, TeOpHUU. I 3TOTO CaMOCTOSTENBHO HCIOJIH30BATH



pazUYHbBIe BUABI YTCHHUS (M3ydaroliee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE, MOWCKOBOE), MPHUEMBI
CIyLIaHUs.

o Camomy co37aBaTh HMCTOYHUKH WH(GOPMALMK PAa3HOTO THUMA WU A PA3HBIX ayAHTOPHIA,
coOmroaaTh HHOOPMAIIMOHHYIO TUTHEHY | MpaBuiia HHOOPMAIIMOHHOW OE30TTaCHOCTH.
o YMeTh HCIONb30BaTh KOMITBIOTEPHBIE H KOMMYHHKAIIMOHHBIE TEXHOJIOTHH KaK MHCTPYMEHT

JUIs JOCTHDKEHHUS CBOMX IIeJiel. YMeTb BbIOMpaTh aJeKBaTHBIE 3a7aye HWHCTPYMEHTAJIbHbIC
IPOrpaMMHO-aIlIapaTHBIE CPEJICTBA U CEPBUCHI.
Cpeocmeom ¢hopmuposanus no3zHaBarenbHbX Y'Y ]l ciaykaT y4eOHbIM MaTepuan U MPOJyKTUBHBIE

3a/1aHusl yaeOHUKa, HalleJICHHbIC Ha 1—4-1 TUHUYU Pa3BUTHS:

- 0CO3HaHHue poJiv BemecTs (1-s1 TMHUS pa3BUTHA);

- pPacCMOTPEHUE XUMHYECKHUX MPOIIECCOB (2-5 TUHUS PA3BUTHS ),

- HCTIOJIb30BAHNE XUMHUYCCKUX 3HAHUH B OBITY (3-5 TUHUS PA3BUTHS),

- 00BsSCHEHNE MUPA C TOYKHU 3PCHUSI XUMUU (4-51 TUHUS Pa3BUTHS),

- OBJIaJICHUE OCHOBAMU METOJIOB €CTECTBO3HAHMUS (6-51 TUHUS Pa3BUTHS).
KommynukatuBubie Y'Y /|

8-ut knacc

° CaMOCTOATEIbHO OPTraHU30BBIBATh YYEOHOE B3aMMOACHCTBHE B TpyMIe (OMpeesiaTh o0mme
LEH,

pacnpeeaTh POJIH, JOrOBApUBATHCS APYT C APYTrOM H T.J1.).

9-u knacc

° OtcTanBasi CBOIO TOUKY 3pEHUSI, IPUBOJAUTH aPTyMEHTHI, IIOATBEPkKAAst UX (PaKTaMHU.

° B muckyccuu yMeTh BBIIBUHYTh KOHTPAPTYMEHTHI, Tepepa3supoBaTh CBOIO MBICIH (BIaICHHE
MEXaHH3MOM SKBHBAJICHTHBIX 3aMEH).

. YYUTbCSI KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPH3HABATh
OIMOOYHOCTh CBOETO MHEHHUS (€CJIH OHO TAaKOBO) U KOPPEKTUPOBATH €TO.

. [ToHMMas MTO3HUIINIO IPYTOTO, PA3JINYaTh B €F0 PEUYH: MHEHHUE (TOYKY 3pEHUS ), TOKA3aTEIIbCTBO
(apryMeHTbI), (aKThl; THIIOTE3bI, aKCHOMBI, TCOPHUH.

° YMeTh B3INIAHYTh Ha CHUTYAIlMI0 C WHOW TO3WIMM U JIOTOBAPUBATHCS C JIFOJABMH HWHBIX
TTO3UITHN.

Cpeocmeom ¢hopmuposanus KOMMYHUKATUBHBIX Y'Y ]I Ciy>)kKaT TEXHOJIOTHSI MPOOIEMHOTO JHAIora
(moOy>kmarommii ¥ TMOABOJAIIMNA HUAJoT) W padoTa B MajbIX T'PYIax, TAaKKe MCIOJIb30BAHHE Ha
ypOKax 3JEMEHTOB TEXHOJIOTHUHU MTPOTyKTUBHOTO YTCHUS.

IIpeaMeTHbIE pe3yabTAThI

BbInyCKHUK Hay4uTCH:

* XapaKTepu30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HA0IIO/IEHUE, U3MEPEHNUE, SKCIIEPUMEHT;

* ONKCHIBATh CBOMCTBA TBEPABIX, KUAKUX, ra3000pa3HbIX BEIIECTB, BBIICISA UX CYLIECTBEHHbIE
MIPU3HAKY;

* pacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKHX IOHATUH «aTOM», «MOJIEKYJa», «XMUMHUYECKUN
JIIEMEHT», «IPOCTOE BEHIECTBO», «CII0XKHOE BEUIECTBO», «BAJICHTHOCTB», «XUMHUYECKAs PEaKLHD»,
UCIIONIb3YS 3HAKOBYIO CUCTEMY XUMMUH;

* pPacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHsI MACChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISPHON TEOPUU;

* pa3nuyaTh XMMHYECKHUE U PUBNYECKHUE SIBICHMUS,

* Ha3bIBaTh XMMUYECKUE IJICMEHTHI,

* ONPENETATh COCTaB BEILECTB 10 UX (popMyiam;

* OIIPEACIIATH BAJICHTHOCTh aTOMa DJIEMEHTA B COCIUHEHHUSX;

* OIPEIENATh TUIl XUMHYECKUX PEaKLni;

* HA3bIBaTh IIPU3HAKHU U YCIOBUS IIPOTEKAHUS XUMUYECKUX PEAKLUN;



* BBIIBJISATH NPHU3HAKH, CBUICTEIBCTBYIONUIUE O TMPOTEKAHUM XUMHUYECKOW peakuuu IMpu
BBIIOJTHEHHH XUMHYCCKOTO OIBITA;

* COCTABJIATH (DOPMYITBI OMHAPHBIX COCTUHCHHIA,

* COCTaBJIATh YPaBHEHUS XUMUYECKUX PEaKLIU;

* coOro1aTh MpaBmIia 6€301acHOi paboTHI IPH MMPOBEACHUH OIBITOB;

* N10JIB30BATHCSI TAOOPATOPHBIM 000PYA0BAaHUEM H MOCYI0H;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO i MOJISIPHYEO MAacChl BEIIIECTB;

* BBIYHCIISATH MACCOBYIO JIOJO XMMHUYECKOTO dJIeMEHTa 10 (opMyJie COSTUHEHUS;

* BBIYUCIISTH KOJIMYECTBO, OOBEM WJIIM MacCy BEIIECTBA IO KOJUYECTBY, 00BEMy, Macce
peareHTOB WX MPOJIYKTOB PEaKLIHH;

* XapaKTepu30BaTh (PU3MUECKHE W XHMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOpOAa M
BOJIOPO/IA; * MOJIy4aTh, COOUPATH KUCIOPOJI U BOJIOPO;

* pacIio3HaBaTh OIMBITHBIM IIYTEM ra3000pa3HbIC BEIIECTBA: KUCIOPO, BOJIOPO/I;

* PacKpbIBaTh CMbICJ 3aKOHAa ABOTaapo;

* PACKpBIBATh CMBICI TIOHATHI «TEIMJI0BOM d(PPEKT peakium, «KMOJSIPHBIA 00BEMY,;

* XapaKTepu30BaTh GU3NYECKUE U XUMUYECKUE CBOWCTBA BOJIBI;

* PACKpBIBATh CMBICII TIOHSTHS «PAaCTBOPY;

* BBIUMCIISITh MAaCCOBYIO JIOJIFO pACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

* [IPUTOTOBIIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOU J10JIEW PAaCTBOPEHHOTO BEIIECTBA;

* Ha3bIBaTh COCIMHEHUS U3YUECHHBIX KJIACCOB HEOPraHUYECKUX BEUIECTB;

* XapaKTepHu30BaTh (PU3MUECKUE U XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX
BEILIECTB: OKCHIO0B, KMCJIOT, OCHOBAaHMI, COJICH;

* ONIPEACIISATH MPUHAICKHOCTD BEIIECTB K OTMPEICTICHHOMY KJIACCY COCTMHECHUH;

* COCTaBJIATH (DOPMYJIBI HEOPTAHUYECKUX COSAMHEHUN U3YUYCHHBIX KIIACCOB;

* TPOBOJIUTH ONBITHI, MOATBEP)KIAIONMINE XHWMHUYECKHE CBOMCTBA W3YUYEHHBIX KJIACCOB
HEOPraHWYECKHUX BEIECTB;

* pacro3HaBaTh OMNBITHBIM ITyTEM PACTBOPHI KHUCIOT M IIEIOYEeH MO H3MEHEHHUI0 OKpPaCKH
WHJIUKATOPa;

* XapaKTepU30BaTh B3aUMOCBSI3b MKy KllacCaMU HEOPTraHUYECKUX COEIMHEHUI;

* packpbiBath cMmbich [lepuoanueckoro 3akona JI.1. Menneneena;

* OOBACHATH (PU3UYECKUI CMBICI aTOMHOTO (TOPSIIKOBOTO) HOMEPAa XUMHUYECKOTO JJIEMEHTA,
HOMEPOB IpyMIbI U IEproia B epuoandeckoit cucrteme /.M. Mennaeneena;

* OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHSI CTPOEHHUsS aTOMOB, CBOMCTB 3JIEMEHTOB B Tpejeliax
MaJIbIX TIEPUOJIOB U TJIABHBIX MOTPYII;

* XapaKTepU30BaTh XUMUYECKHE JIEMEHTHI (OT BOAOPO/IA /IO KaJbIKs) Ha OCHOBE UX TMOJIOKECHUS
B nepuoanueckoint cucreme /.M. MenaeneeBa 1 0COOEHHOCTEH CTPOCHHS UX aTOMOB;

* COCTaBJISITh CXEMBbl CTPOEHMsI aTOMOB NepBbIX 20 31eMeHTOB mnepuoanyeckoil cuctemst .M.
Menneneena;

* PACKpbIBATh CMBICI MOHSTHI: «XUMUYECKAS CBS3bY, «IJIEKTPOOTPUIIATEIIEHOCTDY;

* XapaKTepHU30BaTh 3aBUCHMOCTb (PM3WYECKHX CBOWMCTB BEIIECTB OT THIA KPUCTALTHYECKON
pEIIeTKH;

* ONPENETATh BUJl XUMUUECKON CBSI3M B HEOPTAHUYECKUX COCTUHEHUSX;

* M300pakaTh CXEMbl CTPOCHHUS MOJIEKYJ BEIIECTB, OOpPa30BaHHBIX pPAa3HBIMH BUIAMU
XHMHYECKHUX CBS3CH;

* pacKpbIBaTh CMBICT MOHSATUN «HOH», KKATHOH», KAHUOH», «JIEKTPOITHUTHD», «HEIIEKTPOIUTH»,
«JIEKTPOIMTUYECKAST JTUCCOIUALIUS, «OKHUCIUTEINbY», «CTENEHb OKUCICHUS» «BOCCTAHOBUTEIDY,
«OKHCJICHHEY, «BOCCTAHOBJICHUCY

* OIIPEACIIATh CTENIEHb OKUCIICHUS aTOMA JIEMEHTAa B COEIMHEHUH;

* PACKpBIBATh CMBICI TEOPUH AICKTPOIUTHUECKOMN TUCCOLUALINH;

* COCTaBJIATh YPaBHEHUS 3JEKTPOJIUTUYECKON JUCCOLMALIMM KUCIIOT, IEI0Y€EH, CONeH;

* OOBSACHATH CYIIHOCTH IMpPOIECCa AIEKTPOJUTUUCCKON ITUCCOIMAIMU U PEaKIMil HMOHHOTO
o0MeHa;



* COCTaBJIATH MOJHBIC U COKPAIICHHBIC MOHHBIC YPABHEHHSI PEaKIIUu OOMEHa,

* OIPENENSITh BO3MOXHOCTh IPOTEKAHUS PEAKIII HOHHOTO 0OMEHa;

* MPOBOANTH PEAKIIUH, TTOITBEPKAAIONTNE KAYeCTBEHHBIH COCTaB PA3JIMYHBIX BEIICCTB;

* ONpPEENSITh OKUCIUTENh U BOCCTAHOBUTEID;

* COCTaBJIATh YPaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITU;

* Ha3bIBaTh ()aKTOPBI, BIUAIOIINE HA CKOPOCTh XMMHUECKON peaKInu;

* K1acCU(UIUPOBATH XUMUYECKHE PEAKIIUH 110 PA3TUIHBIM ITPU3HAKAM;

* XapaKTepU30BaTh B3aUMOCBSI3b MEK/y COCTABOM, CTPOCHHEM M CBOMCTBAMU HEMETAJIOB;

* TPOBOJUTH ONBITBI TO TIONYYCHHIO, COOMPAHUIO W W3YYCHHI0 XUMHUYECKHX CBOWMCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

* pacIio3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YTIACKUCIbIN ra3 1 aMMHUAK;

* XapaKTepU30BaTh B3aUMOCBS3b MEK/Iy COCTaBOM, CTPOCHHEM M CBOMCTBAaMU METAJIIOB;

* HA3BIBATh OPTraHWYECKUE BEIIECTBA MO MX (opMyJie: METaH, 3TaH, STUJICH, METaHOJ, ITAHO,
TIIUIEPHH, YKCyCHAsl KUCIOTa, aMUHOYKCYCHAs KUCJIOTa, CTeapUHOBAs KUCJIOTa, OJIEMHOBAs KUCJIOTA,
TJII0K034;

* OIICHUBATh BIUSHUE XUMHUECKOTO 3arps3HEHHS OKPY>KaIOIIEH cpeibl Ha OPraHu3M YellOBEKa;

* TPaMOTHO 0OpaIaTHCS C BEIIECTBAMH B TIOBCEHEBHOM KU3HU

* OIpENEeNsATh BOBMOXKHOCTh MPOTEKAHUS PEAKLMI HEKOTOPBIX MPEICTABUTENICH OpPraHUYECKUX
BEIIIECTB C KHCJIOPOJIOM, BOJIOPOIOM, METAJNIAMU, OCHOBAHUSIMU, TaJIOTCHAMH.

Boinycknuk nonyuum 603M00CHOCHb HAYYUMBCA:

* BBIJIBUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAX BELIECTB Ha
OCHOBE MX COCTaBa U CTPOEHMSI, UX CIIOCOOHOCTH BCTYNAaTh B XUMHUYECKUE PEAKIIMH, O XapaKTepe U
MPOJIYKTaX PA3TUUYHbIX XUMUUYECKUX PEAKIINii;

* XapaKTepU30BaTh BEILIECTBA IO COCTaBY, CTPOEHUIO U CBOMCTBAM, yCTaHaBJIMBATh MPUYHMHHO-
CJICICTBEHHBIE CBSI3M MEXK]y JaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

* COCTaBJISITb MOJIEKYJIIPHBIE M TIOJIHbIE WOHHBIC YpaBHEHHUSI 1O COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

* IIPOrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBIIATH OKUCINUTENbHBIE NI BOCCTAHOBUTEIIBHbIE
CBOMCTBA C YYETOM CTEMEHEN OKUCIIEHUS 3JIEMEHTOB, BXOSLIUX B €T0 COCTAB;

* COCTaBJSATh YpPaBHEHHUs peakUui, COOTBETCTBYIOIIMX IOCIEIOBATEILHOCTU MPEBPALLEHUI
HEOPraHWYECKHUX BEIECTB Pa3IMYHBIX KIIACCOB;

* BBIJIBUTATh U MPOBEPSITH IKCIIEPUMEHTAIBHO TUIIOTE3HI O PE3yJIbTaTaX BO3JACHCTBUS pa3TuYHBIX
(bakTOpoB Ha U3MEHEHHE CKOPOCTU XUMHUYECKOI peakinu;

* HCIOJIb30BaTh MPUOOpPETEHHbIE 3HAHMUS JJIS DKOJIOTMYECKHM TPAMOTHOTO TIOBEJCHUS B
OKpY>Karolleu cpene;

* WCTOJB30BaTh MPHOOPETEHHBIC KIFOYECBHIC KOMIIETEHIIUM TPH BBIMOJTHCHUU TIPOCKTOB U
y4eOHO-HCCIIeIOBATENIbCKUX 3a/1a4 M0 U3YYEHHIO CBOMCTB, CIIOCOOOB MOJMYUEHHUS U PAaclO3HABaHUS
BELIECTB;

* 00BbEKTHBHO OIIEHUBATh HH(OPMAIIHIO O BEIIECTBAX U XUMUUECKHX MpOoIeccax;

* KPUTHYECKH OTHOCHUTHCS K TICEBIOHAy4YHOH WH(pOpMAaNuu, HEJOOPOCOBECTHOW peKiiaMe B
CpelcTBax MaccoBOi MH(opMaIuy;

* OCO3HAaBaTh 3HAYCHUE TEOPETHUECKUX 3HAHUM MO XMMHUH JUIsl MPAKTUYECKOU JIeITeIbHOCTH
YEJIOBEKa;

* CO3/1aBaTh MOJICTM W CXEMBI IS pEIIeHUs Y4eOHBIX M TIO3HABATENBHBIX 3ajad; MOHUMATh
HEOOXOUMOCTh COOJIOZCHHS MPEANHUCAHUN, TpeUlaraéMblX B HHCTPYKIMSIX IO HCIOJIb30BAHUIO
JICKapCTB, CPEJICTB OBITOBOM XMUMHUH U JIP.

Conep:xaHue MporpaMMbl HaIpaBJIEHO HA OCBOCHHE YyYalllUMHUCS 3HAHWM, YMEHHI M HAaBBIKOB Ha
0a30BOM YpOBHE, UYTO COOTBETCTBYET 0Opa3oBaTENbHOW MporpaMMbl MIKONb. OHa BKIIIOYAET BCe
TEMBI, TPEIyCMOTPEHHBIE (QenepaIbHBIM KOMIOHEHTOM TOCYAAapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO 00IIero 00pa30BaHUs MO XUMUH.
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I1I. COAEP) KAHUE YYEBHOI'O IIPEIMETA
8 kiacc 68 yacos

I'nasa 1. llepBoHayajibHble XUMHYECKUE MOHATHS (23 1)

[Ipenmet xumun. XuMHs Kak 4acTh €CTECTBO3HaHU. BellecTBa u ux cBoiictBa. Yucteie BeniecTsa u
cmecu. CiocoObl OYMCTKH BEILIECTB: OTCTanBaHUE, (PUIHTPOBAHUE, BHITIAPUBAHUE, KPUCALIUZAYUS,
oucmunnayus, xpomamoepagpus. OU3NYECKHE W XUMHUYECCKUE SIBICHHUS. XHUMHUYECKUE PEaKIIHH.
[Ipu3HaKyu XUMUYECKUX pPEeaKUi U YCIOBUS BOSHUKHOBEHHUS U TEUEHUSI XUMUYECKUX PEAKIUH.
ATOMBI U MOJIEKYJIbl. BellecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTpoeHus. KauecTBeHHbIN U
KOJIMYECTBEHHBII cocTaB BellecTBa. [IpocThie M CIOXKHBIE BelleCTBA. XUMUYECKUN 3JIEMEHT. SI3bIK
XUMUU. 3HAKH XUMHYECKUX DJJIEMEHTOB, XUMHUYeCKHe (opmynbl. 3aKOH TOCTOSHCTBA COCTaBa
BEILIECTB.

AtoMHas enuHMIia Mmacchl. OTHOCUTENbHAsT aTOMHAsT W MOJIKYJisipHas Macchl. KomaumdecTBo
BEILIECTBA, MOJIb. MoOJIsipHas Macca.

BanentHocTs XxuMuueckux anemMeHToB. OrmpejesneHre BaJGHTHOCTH 3JEMEHTOB 1Mo ¢GopMmyaM HX
coenuHeHuil. CocTaBieHHe XUMUYECKUX (DOPMYIT 10 BaJIECHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE YYEHHE. 3aKOH COXPAHEHHUS MAacChl BEIIECTB. XHWMHUYECKHE YPaBHEHUS.
Knaccudukanus XuMHYECKUX pPEaKIUi M0 YUCITYy U COCTaBY UCXOIHBIX U MOyYECHHBIX BEIIECTB.
JdemoncTpanun. O3HaKOMJICHHE C 00pa3liaMu MPOCTHIX U CIOKHBIX BemecTB. CrocoObl OYHCTKH
BEIIECTB: KPUCTAJUIM3AIMS, AUCTWUIANUSA, Xpomarorpadus. OMBITH, MNOATBEPKIAIOIINE 3aKOH
COXpaHEHHUS MacChl BEIIECTB.

JlabopaTopHble omnbIThbl. PaccMOTpeHHE BEHIECTB C PA3NMUYHBIMU (U3MYECKUMHU CBOWCTBAMHU.
Pa3nenenue cmecu ¢ nomouibio MarauTa. [lpumMeps! Gpusndyeckux U XUMUYECKUX siBJIeHUH. Peakuuuy,
WLTIOCTPUPYIOIINE OCHOBHBIC MPU3HAKN XapaKTePHBIX peakiiuii. Pa3znoxkeHne 0CHOBHOTO KapOoHaTa
meau(ll). Peakuys 3amenieHuss MEIH KeEJIE€30M.

IIpakTuyeckue padornl [IpaBuna TexHuku Oe30MacHOCTU MpH paboOTe B XUMUYECKOM KaOHWHETe.
O3HakoMJIEHUE C JIa0OPaTOPHBIM 000pyAOBaHUEM. M3ydueHne cTpoeHus riiaMeHu.

OuncTKa 3arpsiI3HEHHON TOBAPEHHOW COJIH.

PacueTHble 3a7a4d. BeUuciIeHe OTHOCUTEIILHON MOJICKYJISIPHONH MacChl BEIIECTBA 1O (GopMmylie.
Brruucnenne MaccoBOil 107U 3JIEMEHTA B XMMHYECKOM COEIMHEHHMH. Y CTAaHOBJIIEHUE MpOCTeHIIen
(GbopMyJBl BelIeCTBa MO MAcCCOBBIM JIOJISIM 3JIEMEHTOB. BBIUMCIIEHUS 110 XUMHUYECKUM YPAaBHEHHSIM
Macchl WM KOJMYECTBA BEIIECTBA 10 M3BECTHOW MAacce WJIM KOJUYECTBY OAHOTO M3 BCTYHAOLIUX
WJIU TIOJTyYarOIINXCS B PEAKI[UU BEIIECTB.

I'naga 2. Kucnopona. I'openne. (7 4)

Kucnopon. Haxoxnenne B mnpupome. Dusnueckne U xuMuueckue cBorctBa. [lomydenue,
npumeHenue. KpyroBopor kucimopona B npupone. 'openme. Oxcuapl. Bozmyx u ero cocras.
Mennennoe oxucnenue. TermnoBoi 3 HexT XUMUIECKUX PEaKIIHid.

Tonnuso u cnocobvl e2o cocuearus. 3anyTa aTMoc(PEpHOTo BO3ayXa OT 3arpsA3HEHHH.
Jdemoncrpanun. Ilonydyenne u coOupaHue KUCIOpOAAa METOJOM BBITECHEHHUSI BO3/yXa, METOIOM
BbITECHEHUs BoIbl. OmpeneneHue cocTaBa Bosnayxa. Komrekyuu Hegmu, KaMeHHO20 Yousi U
npPOOYKMo8 ux nepepadomxu.

JladopaTopHublie onbIThl. O3HaKOMIICHHE ¢ 00pa3IiaMu OKCHUIOB.

IIpakTyeckas padora. [lonydyeHne u cBolicTBa KMCIOPO/a.

PacuerHble 3a1a4u. PacueTsl 10 TEPMOXUMHUUYECKUM YPABHEHHSIM.

I'nasa 3. Bonopon (3 4)

Bonopon. Haxoxnenne B mnpupome. Pusnueckue M XHUMHUYECKHE CBoMcTBa. Bomopon —
BOCCTaHOBUTENb. [loydeHne, mpuMeHeHue.

JMemoncTpanun. [lonyuenue Bogopona B ammapate Kumnma, mpoBepka BOAOpOAa Ha YHCTOTY,
ropeHne BoJ0poaa, COOMpaHKe BOIOPOIa METOIOM BBHITECHEHHUS BO3/IyXa U BOJIBI.
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JlaGopaTtopuble omnbIThl. llomydeHne BoOOOpOa M HW3y4YEHHE €ro CBOWCTB. BsammopelictBue
Bogopoaa ¢ okcuaoMm meau(ll).

I'nasa 4. PactBopsl. Boaa (4 4)

Boma — pactBopurens. PactBopumocTs BemectB B Bozae. OmpeneneHue MacCOBOM 0K
pacTBOpeHHOro BemiecTBa. Boma. Meroasl ompeneneHusi cocTaBa BOJABI — aHAIW3 WM CHUHTE3.
duznueckre U XMMHUYECKHUE CBOICTBa BOJbL. Boma B mpuposae u crnocodsl ee ounctku. Kpyrosopor
BOJIBI B IPUPO/IE.

JdemoHCcTpauMu.

IIpakTHyeckass padora. [lpuroroBineHue pacTBOPOB COJIEW € ONPENEICHHOM MacCOBOM J0OJIEH
PacTBOPEHHOTO BEIIECTBA.

Pacuernble 3agaum. HaxokmeHne MaccoBOMl 10JIM PAacTBOPEHHOTO BEIIECTBA B PacTBOPE.
Brluucienue Macchl paCTBOPEHHOT'O BEIIECTBA M BOABI JJIsl IPUTOTOBJIEHUS PACTBOPA ONPEACIICHHON
KOHIICHTpAIUH.

I'naBa 5. KosimuecTBeHHbIe OTHOIIEHHUSI B XUMHH (5 ).

HemoncTtpamuu: XUMHUYECKHE COCIMHECHHS KOJIWYECTBOM BemiecTBa 1 Mosb. Mojenb MOJISIPHOTO
oOwvema razoB. Uucno ABorazapo. [locrosiHaas ABoraapo. Beruucienus ¢ UCIoib30BaHUEM MTOHSATHI
«Maccay, «MoJb», «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay

I'naBa 6. Baxkneiinue kjaacchbl Heopranmieckux coeanneruii (10 u)

Oxcuapl. Kiaccugpukauus. OcHOBHbIE U KHCIOTHbIE oOKcuabl. HomeHknatypa. dusmueckue u
xumuueckue cpoictsa. [lomyuyenue. Ilpumenenue.

OcunoBanus. Kinaccudpukanms. ['mapokcunst. [llenoun. Homenkiarypa. @usznueckne U XUMHUYECKHE
cBolcTBa. B3amMopeiicTBue ¢ OKCHMIAaMU HEMETAIOB, KHcIOTaMu. KHCIOTHO-OCHOBHBIE
WHIUKATOphl.  HeWTpamuzanus wmienouyd KHUCIOTOM B MPUCYTCTBUM HHAMKatopa. [lomydenue.
IIpumeHenue.

Kucaorel. Krnaccuduxamus. Homenknarypa. @usumueckue W XUMHUYECKHME  CBOMCTBA.
BeitecHurensubii pan MeraiuioB H. H. bekerosa. [Ipumenenue.

Cosm. Knaccudukarmus. HomeHknatypa. @usmdueckwe © XuMU4eckue cBoicTBa. CrocoOs
MoJlydeHus: cojied. ['eHeTnueckass CBsA3b MEXAYy OCHOBHBIMU KJIACCAMH HEOPraHUYECKHX
COCIMHEHUM.

JleMoHcTpauu. 3HAKOMCTBO ¢ 00pa3IiaMu OKCHIOB, KHUCJIOT, OCHOBaHHMM M cosiei. HeliTpanu3zanus
HIEJIOYU KUCTOTOW B MPUCYTCTBUU UHIUKATOPA.

JlabopaTopHsblie onbIThbl. ONBITHI, TOATBEPKAAOIINE XUMHUUECKUE CBOMCTBA KHCIIOT, OCHOBAHU.
IIpakTuyeckass pabora. Pemienne sSKcnepyUMEHTANBHBIX 3a7ad MO TeMe «OCHOBHBIE KJIacChl
HEOPraHWYECKUX COCTUHEHUID.

I'naea 6. Ilepuoanyecknii 3aK0H U cTpoeHune aroma (7 4)

[Ipennoceuiku u uctopus co3nanus [lepuoandeckoro 3akona /.M. Menneneena

[Tepuonnueckuii 3akoH B Gpopmynuposke .M. Menaeneesa. [ICXD kak rpadudeckoe orodpakeHue
[Tepuoanueckoro 3akoHa. Ctpoenue I[ICXD. KopoTkuii W JJIMHHBIM BapuaHThl MEPUOIMYECKON
Tabnnbl. PU3NYECKUN CMBICH MOPSIKOBOTO (aTOMHOI0) HOMEpa, HOMEpa NepuoAa U TpyImsl (A
3JeMEHTOB A-Tpymi. 3Ha4YeHHWE MepuoanyYeckoro 3akoHa. Ku3zHb u HayuHbld mnogsur JI.H.
Meneneesa.

Ctpoenue atoma. Sapo u 3nekTpoHHas 0601049ka. CocTaB aTOMHBIX Siiep: MPOTOHBI M HEUTPOHBI.
N3otonsl. 3apsig aTOMHOTO si/Ipa, MacCOBOE YHMCIIO M OTHOCUTENIbHAsi aToMHasi macca. CoBpeMeHHas
bopMyNIHUpOBKa TOHATUS «XUMUYECKUU d1MeMeHT».  CTpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 a1eMeHTOB nepuoanueckoil cucreMsl /. 1. Mennaeneesa.

JlabopaTtopHble onbIThI. B3anMo1eiicTBUE THIPOKCHIA IIMHKA C pACTBOPAMHU KUCJIOT U IIEJI0YEH.
I'naga 7. CTpoeHnue BeuiecTBa. XuMnueckas cBsi3b. (9 1)

DNeKTPOOTPULATEIPHOCTh XUMUYECKHX 3JIEMEHTOB. (OCHOBHBIE BHJBl XUMHUYECKOW CBA3M:
KOBAJICHTHAsI HEMOJIApHAs, KOBAJCHTHAs TMOJsIpHAs, MOHHAs. BalleHTHOCTh 3JEMEHTOB B CBETE
ANeKTpOHHOU Teopuu. CteneHb okucneHus. [IpaBuna onpeneneHus CTENEHN OKUCIEHUS JIEMEHTOB.
OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
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Kpucrammmdeckne penieTku: MOHHAs, aTOMHAs W MOJICKyJisipHas. Kpucrammyeckue u amop(HEIC
BEILIECTBA. 3aBUCUMOCTb CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUIMUYECKUX PEIIETOK.

JdemoncTpanun. O3HaAKOMJICHHE C MOJEISMH KPUCTALTUYECKUX PEIIETOK KOBAJCHTHBIX U MOHHBIX
coenuHenuii. ComocTaBneHne (HU3NKO-XUMUYECKHX CBOMCTB COCAMHEHHMN C KOBaJCHTHBIMU U
MOHHBIMH CBSI35IMH.

9 ki1acc 68 yacos
I'nasa 1. Knaccngukanus XuMHIeCKHX peakuui (5 4).

Knaccudukanmss XuMHUUEeCKUX pEaKIMil: Peakiud COSAMHEHUs, Pa3jI0KEHUs, 3aMelieHusi, oOMeHa.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peaknu. OKUCIUTENb, BOCCTAHOBUTENb, MPOIECChl OKUCICHUS
n BoccraHoBlieHUsA. COCTaBJICHHE YpaBHEHUH OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIUN ¢
MOMOIIBIO0 METO/IA STIEKTPOHHOTO OanaHca.

TennoBeie DPEKTHl XUMHYECKUX peaKIUi. IK30TCPMHUECKHE W DHIAOTEPMHUYCCKHAE PEAKIIUH.
TepMmoxumMuueckue ypaBHeHus. PacueTsl 10 TEpPMOXUMHYECKUM YPABHEHHUSIM.

CKOpOCTh XUMHYECKUX peakiuii. DakTopbl, BIUAIONINE HA CKOPOCTh XUMUYECKUX PEAKIIUM.
[lepBoHayanbHOE TpencTaBieHue o Karanuse. OOpatumbie peakiuu. [loHATHE O XUMHYECKOM
PaBHOBECHH.

I'naBa 2. XuMu4ecKue peakuuu B BOJAHbIX pacTBopax (6 4).

DOneKTponuThl U HedNeKTpodauThl. Monbl. Katuonbl ¥ aHuoHbl. ['mapaTHas Teopusi pacTBOPOB.
DNIEKTPONUTHYECKAsT JTUCCOIMAIUS KUCIIOT, OCHOBaHHUM U cojiel. CimaOble U CHUIIBHBIC JICKTPOIUTHL.
Crenenp nuccoumanuu. CreneHb aucconuanuu. Peakiuu HOHHOro oOMeHa. YCJIOBUS TEUYEHHUs
peakuuii MOHHOro oOMeHa /10 KOHLA. XMMHUYECKHUE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
COCIMHEHUN B CBETE MPEACTABICHUN OO0 JIEKTPONIUTUYSCKON MUCCOIMAIMU U OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuuid. [IoHsaTHE 0 rHapOIN3e comnei.

JdemoHcTpauuu:

IIpuMepsl 5K30- U SHAOTEPMHUUYECKUX PEAKIIHM.
B3anmoneiicTBie 1IMHKA € COJITHOM M YKCYCHOM KHCJIOTOW. B3anmoneicTBHE TpaHYyJIMPOBAHHOTO
IMUHKA U IIMHKOBOU NBUIN C COJISHON KUCIOTOH.
B3anmopeiicteue okcuma memu (II) ¢ cepHOMl KHCIIOTOM pa3HON KOHIIGHTPAlMM TIPH Pa3HBIX
TEMIIEpaTypax.
['openue yris B KOHIIEHTPUPOBAHHOM a30THON KHUCIIOTE.
["'opeHue cepbl B pacIlIaBIE€HHOMN CETUTpE.
HcnpiTaHue pacTBOPOB BELIECTB HA ANEKTPUUYECKYIO TIPOBOIUMOCTb.
JIBuKEeHME NOHOB B 3JIEKTPUUYECKOM IOJIE.
IIpakTH4eckue padboThbI:
W3yueHne BIUsSHUS yCIOBUM MPOBEICHNS XUMUYECKON PEAaKIUU Ha €€ CKOPOCTbh.
Pemenne skcrepuMeHTaNbHBIX 3amad Mo Teme «CBOMCTBa KHCIOT, COJel M OCHOBaHHMM Kak
AIIEKTPOJIUTOBY
JlabopaTopHble ONBITHI:
Peaxiun oOMeHa Mex/1y pacTBOpaMH JIEKTPOJIUTOB
Pacuernble 3a1aun: BorurcneHus mo TepMOXUMHUYECKUM YPABHEHUSIM PEAKIIHIA.

I'naBa 3. TI'anorensl (6 1)

[Tono>keHre rajJoreHoB B NMEPUOAMYECKON TabiHlle M CTPOEHUE MX aTOMOB. Xjop. Puznyeckue u
XUMHUYECKHe cBolicTBa xiyopa. I[Ipumenenue. Xmoposonmopoa. CoisiHas KHCIOTa M €€ COJIM.
CpaBHUTENbHAS XapaKTEPUCTHKA TaJOrCHOB.

JleMoHcTpanuu. 3HAKOMCTBO C OOpa3zliaMd MPUPOAHBIX XJIOPUIOB. 3HAKOMCTBO C (U3UUYECKUMU
CBOMCTBAMM rajoreHos. IloirydeHue XaopoBoaoposa v €ro paCTBOPEHHUE B BOJE.
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JlaGopaTopHble ONBITHI. Pacro3HaBaHWE COJSHOW KHUCIIOTHI, XJIOPUIOB, OPOMHIOB, HOAWIOB M
nona. BelTecHeHHe TaJoreHOB IPYT IPYTOM U3 PacTBOpa X COCTUHEHUIA.

IIpakTuyeckasi padora. [lonyueHre CoNSTHOM KUCIOTHI M U3yUYECHHUE €€ CBOMCTB.

Pemenne skcriepuMeHTANBHBIX 33724 MO0 TEME «TaJIOT€HbD)

I'naBa 4. Kucaopoa u cepa (6 4).

[Tonoxxenne Kucaopoaa M Cepbl B MEPUOAUUECKON CUCTEME XMMHUYECKHX JJIEMEHTOB, CTPOEHUE HX
aTOMOB. AJUJIOTPONUS KUCIOPOAa — O30H.

Cepa. Amnorponusi cepbl. Puznueckue W XHUMHUYECKHE CBOWCTBa. Haxokmenue B mpupoe.
[Tpumenenue cepol. Oxcun cepwi(1V). CepoBogoponHas u cepHHUCTass KUCIOTHI U uxX coiu. Okcupg
cepri(VI1). Cepnast kuciota u ee conud. OKUCIHTEIbHbIE CBOMCTBA KOHIICHTPHUPOBAHHOW CEPHOMU
KHUCTIOTHI.

Ilonamue o ckopocmu xumuyeckux peakyuii. Kamanuzamopul.

JeMoHcTpanuu. AJIOTpOnHsl KUCIOPOJa M Cepbl. 3HAKOMCTBO C 00pa3lamMu HPUPOTHBIX
cynb(pUI0B, CyIb(haToB.

JlaGopaTopHble onbIThl. PacniozHaBanue cynbhua-, cynbGur- u cynb(par-uoHOB B pacTBOPE.
IIpakTuyeckasi pabora. Pemenne skciepuMeHTANIBHBIX 3a7a4 1o TeMe «Kucmopona u cepay.
Pacuernble 3anauu. BpluncineHuss Mo XMMHYECKMM YpPaBHEHUSM pEaKIHMid MacChl, KOJIMYECTBA
BellecTBa WM oObeMa IO M3BECTHOM Macce, KOJMYECTBY BeELIECTBAa WM OOBEMY OIHOIO U3
BCTYMAIOMINUX WM TOMYYaIOLIUXCS B PEAKI[UU BEIIECTB.

Tema 3. Azot u ¢pocdop (9 4)

[Tonoxxenue azota u ¢ocdopa B MEPUOAUYECKON CHCTEME XUMHYECKHX AJIEMEHTOB, CTPOCHHUE UX
aToMOB. A30T, pu3nUYecKre U XUMUYECKUE CBOWCTBA, MOJIy4eHUE U MpuMeHeHue. KpyroBopot azora
B mpupoje. Ammuak. dusnueckne M XMMHYECKHE CBOWCTBA aMMHaKa, MOJMyuYeHHUE, MPUMEHEHUE.
Comm ammonwusi. Okcunbl azota(ll) u (IV). A3orHas kucnora u ee conu. OKHCIUTETbHBIE CBOMCTBA
a30THOM KUCJOTHI.

®ocdop. Amnorponus ¢ochopa. Pusmueckue MU XUMHUECKHe CcBoiicTBa Qocdopa. Oxcua
docdopa(V). OprodochopHas kKuciIoTa U €€ COTH.

Munepanvrule yoobpenus.

JemoncTtpanuu. [lonyuyenue ammuaka U ero pactBopeHue B Bojae. O3HakomiieHHE ¢ 0oOpaslaMu
NPUPOIHBIX HUTPATOB, ochaToB.

JlaGopaTtopuble onbIThl. B3aumopeiicTBue cosieil aMMOHMS co 1ienodyamu. (O3HaxkomieHue ¢
azomuuviMu U Gocghopuvimu yOooOpeHusmu.

IIpakTuyeckue padoTsl

[TonydyeHue aMMuaka U U3y4€HHE €T0 CBOWCTB.

Onpeodenenue MuHepaibHbviX YOOOpeHUIl.

Tema 4. Yraepoa u kpemuui (9 4)

[TonoxkeHue yriepoja U KpeMHHUS B IEPUOANUECKON CUCTEME XMMHUECKUX AJIEMEHTOB, CTPOCHHE UX
aTOMOB. YTJepoJ, auIoTpOmnHble Moaudukanmu, (u3ndeckrne U XUMUYECKHE CBOWCTBA yTIEpoja.
VYrapHplii Ta3, CBOMCTBA U (U3HOJOTHUECKOE JIEHCTBHE HA OPraHWU3M. YTJICKUCIBIA ra3, yrojbHas
KHCII0Ta U ee conu. KpyroBopot yriaeposaa B Ipupoe.

Kpemunii. Oxcupn kpemuusa(1V). Kpemauesas kucnora u ee conu. Crexno. [{emeHT.

HemoncTpanuu. Kpucrammmueckue pemeTkd anmasa W rpadura. 3HAKOMCTBO C OOpasnamu
MPUPOJIHBIX KapOOHATOB M CWJIMKATOB. O3HAKOMIEHUe C pAa3IudHblMU GUOAMU  MONIUBA.
O3HakomneHue ¢ 8Uudamu cmekid.

JlabopaTopHble onbIThl. O3HAKOMJIEHHE CO CBOWCTBAMHU M B3aUMOIIPEBPAILIEHUSIMU KapOOHATOB U
ruipokapOoHaToB. KauecTBeHHBIC peakiiny Ha KapOOHAT- M CHITUKAT-HOHBI.

IIpakTuyeckas pabora. Ilomyuenume okcunma yruepona(lV) u  wu3yueHue ero CBOKCTB.
Pacrio3naBanue kapOOHATOB.

Tema 6. Metanasl (13 4)

IlonoxeHne MeTaIIOB B INEPUOAMYECKON cuCTeMe Xxumudeckux aemeHTtoB J[. M. Menneneesa.
Meraiunueckass cBA3b. Du3nueckue M XUMUYECKHME CBOMCTBA METAJUIOB. Psan  HanpsokeHun
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MetamioB. [lonstue o meramrypruu. CrnocoObl nonydeHus MertamioB. CriiaBbl (CTanib, YyIyH,
JopamtoMUHUN, Opon3za). IIpobimema 0e30TXOAHBIX NPOM3BOJICTB B METAIyprMM M OXpaHa
OKPYXaIOIIEH CPEBI.

Iles0uHbIe MeTAMLIbI. [lon0XKEHNE MIETOYHBIX METAUIOB B NMEPUOJUYECKON CHCTEME M CTPOEHHE
atomoB. Haxoxnenue B npupone. @usndeckne U XMMU4ECKHe CBOMCTBA. [IprMeHeHNe HIENOYHBIX
METAJIJIOB U UX COCAVHEHUH.

IlesiouHO3eMe/IbHbIE MeTA/IbL. [lojI0KeHHe NIENOYHO3EMENBHBIX METAUIOB B NEPHUOIUYECKON
cuctemMe M crpoeHue atoMoB. HaxoxneHnue B mpupone. Kanpuuil u ero coeaunenus. XKecTkocTb
BOJIBI U CITOCOOBI €€ YCTpaHEHHUSI.

Amomunuii. [lonoxeHue amOMHUHUS B IEPUOJAMYECKOM CHUCTEME M CTPOEHHME €ro aToMa.
Haxoxnenue B npupoae. @usznyeckue U XMMHUUECKHUE CBOMCTBA altoMUHUSA. AM(OTEPHOCTh OKCHIA
Y TUIPOKCH]IA AJIFOMUHUS.

Keneso. [lonoxenne xeneza B MEPUOIUUYECKON CUCTEME M CTpOEHHE ero aroMa. HaxoxieHue B
npupoze. Pusznyeckre U XUMUUECKUE CBOMCTBA xene3a. OKeuabl, THAPOKCUabl U coiu xene3a(ll) u
xenesa(lll).

JemoHcTpanuu. 3HAKOMCTBO € oO0Opa3laMu Ba)KHEHIIMX COJed HaTpus, Kajus, NPUPOIHBIX
COCIMHEHUN KaJbLMs, PYJaMH Kelle3a, COCAMHEHUSAMU AJIIOMUHUA. B3aumonencTBUE HIENOYHBIX,
11€JIOYHO3EMENBbHBIX METAJNIOB M AJIIOMUHUSA ¢ BOOM. CikuraHue xenes3a B KUCIOPOAE U XJIOpE.
JlabopaTropHsble onbIThl. [loyueHre ruipokcuia alFOMUHAS U B3aUMOJEHCTBUE €ro ¢ KUCIOTaMH U
menodyamu. [lomyuenue rugpokcuao skene3a(ll) u (I11) u B3aumoneilicTBue MX ¢ KUCIOTaMU U
HIEJI0YaMHU.

IIpakTHyeckue padoTnl

- Pemenue skcnepuMeHTANBbHBIX 3amad 1mo TemMe «OmeMeHTol | A — Il A-rpynn mepuonnyueckoun
TAOJIUIIBI XUMHUUECKUX HJIEMEHTOB.

- Pemenue skcniepuMeHTaNbHbIX 33714 110 TeMe «MeTalibl U X COEAMHEHUS.

PacueTHsble 3agaun. BeuucieHuss mo XMMUYECKUM YPaBHEHHUSM Macchl, 00beMa WM KOJHMYECTBA
BEIIECTBA OJIHOTO U3 MPOIYKTOB PEAKIMH TI0 MAaCCEe MCXOJHOTO BEIIECTBA, 00BEMY MM KOJINYECTBY
BELIECTBA, COAEPIKALLETO ONPEAEIECHHYIO T0JII0 TPUMECEH.

I'nasa 8. [lepBoHauyajibHbIE NMpeacTABJIeHNsI 00 oprannyeckux Bemiecrpax (14 v)
IlepBOoHayaIbHBIE CBEACHMSI O CTPOCHHHM OPraHMYECKUX BeIlecTB. OCHOBHBIEC IOJIOXKEHHUS TECOPUHU
CTpOEHHUsI OpraHndeckux coeauneHnii A. M. Bytieposa. M3omepust. YipormieHHas KiacCUpUKAIHS
OpPraHMYECKUX COCIUHEHUM.

IIpenenbusle yraesogopoasl. Meran, 3tan. Pusndeckue u XUMUYECKUe CBOMCTBA. [Ipumenenne.
Henpenensuble yriesomopoasl. OTwieH. Duszndyeckue M XUMHUYECKHE CBoicTBa. lIpuMeHeHme.
AueruneH. J[MeHOBbIE YTIIIEBOIOPOIBI.

JemoncTpanuu. Mozenn MOJEKYJl OpraHM4ecKuxX coenuHeHuil. ['opeHue yriaeBonoponoB u
oOHapykeHHe MPOAYKTOB UX ropeHus. Kauectsennole peakiuu Ha stuieH. Komnekuusa «Hedts u
IPOAYKTHI €€ epepaboTKI.

PacueTrnass 3amava. YcTaHOBJIEHHE NpocTelIield (OpMysbl BEIECTBA IO MAacCOBBIM JOJISIM
JJIEMEHTOB.

IHonumepsl. Ilonmumepsl — BBICOKOMOJEKYJSpHbIe coenauHeHus. llommatunen. IlomunponuiieH.
[TonmmBrHMXOpUA. [IpMenenne nonmmmMepos. IIpupoaHbIE U CHHTETUYECKHE MTOJIMMEDBI.
IIpousBoanbie yriaesoaopoaoB. Cnuprtel. MeTtaHon. OTaHON. OTUIEHIIMKONb. [ IunepuH.
dusnueckue cporictBa. GHU3noaornuecKoe AeMCTBUE CIUPTOB Ha opranusM. [Ipumenenue.
JemoncTpaumnu. KonnyecTBEHHBIN OMNBIT BBIACICHUS BOAOPOJA U3 3TUIOBOr0O cnupTa. PacTBopenue
STWJIOBOIO cInHpTa B Bojxe. PacTBopeHme rimuepuHa B Boje. KadecTBeHHblE peakuuum Ha
MHOTOaTOMHBIE CITUPTHI.

KapGonoBbie kuciaorel. Chaoxkubie 3¢pupbl. Kupbl. MypaBbuHas U yKCyCHas KHCIOTBHI.
®dusnueckue cpoiictBa. [lpumenenue. Bricuine kapOoHOBbIe KUCIOTHL. CTeapuHOBask KUCIIOTA.
XKupbl — IpoIyKTHl B3aUMOJCHCTBUS TIUIEPHUHA U BBICHIMX KapOOHOBBIX KHCIOT. Ponb HpOB B
nporecce oOMeHa BelecTB B opranusme. KamopuitHoCTh &KHUPOB.
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HemoncTpauuu. IlonyyeHne u CBOWCTBA YKCYCHOW KHCIJIOTHI. McciemoBaHUE CBOWCTB KUPOB:
PacTBOPUMOCTb B BOJIE U OPTaHUYECKHX PACTBOPUTEIISX.
Yraesoabl. ['10K03a, caxapo3a — BaXXHEUINE MTPEACTABUTENM yIiieBoAOB. Haxoxnenue B mpupose.
®dotocunTe3. Poab I1I0K03bI B TUTAHUU U YKPEIUIEHUH 30POBBA.

Kpaxman u uemntonosa — npupoansie noiaumepsl. Haxoxaenue B npupose. Ilpumenenue.
JemoHcTpanun. KauecTBeHHbIE PEaKIIMK HA IIIIOKO3Y U Kpaxmad.

Amunokucaotbl. beaku. beiaku — ouononumepsl. CoctaB OenkoB. yHkIuK O0enkoB. Poib OeinkoB
B nutanuu. [louarue o pepMeHTax U ropMOHaXx.

Xumus U 300poBbe. JIekapcTaa.

J_IeMOHCTpa].[I/II/I. KauecTBeHHbIC pCaknun Ha Ocinok. O3HaKOMIIGHHE C o6pa3uaMH U3JIeIUd U3
IMMOJIMDOTHUIICHA, ITOJIUITPOIUIICHA, ITOJIMBUHUWIIXJIOpUAA.

III. TEMATHYECKOE IINTAHUPOBAHUE*

8 kJacc
HaumeHoBaHue pa3/iesioB U TeM Kosn4yectBo | Ilnanupyembie  oOpa3oBaTesibHbIE
4acos, pe3yabTaThl
OTBOJHUMBIX HA
0CBOEHHE TeMbI
I'nasa | . [lepBoHavaibHbIE 23 Paznuuateh  mpeaMeTsl  M3yuYeHHS
XHMHUYecKHe MOHATHSA €CTECTBEHHBIX HAYK.
XuMHs Kak 4YacTh €CTECTBO3HAHMSL. N3yunth CTpPOCHHUE IJIaMEHU
[TonsiTue o BemiecTse. UCCJIEIOBATETLCKUM crocoOoM,
[IpakTtuueckas pabora Nel. IIpaBuna BbIJIBUTAsl TUIIOTE3bl U TPOBEPSAS HUX
TEXHUKH OE30I1aCHOCTH Ipu pa60Te B SKCIEPUMEHTAIBHO.
XUMUYECKOM KaOunete. O3HaKOMJIEHUE C Paznensts cMecu METOJIOM
11abOPaTOPHBIM 000PYI0BAHUEM. OTCTAaWBAHUS, bunbTpOBAHUS u
Yucteie BemecTtBa U cMmecH. CriocoOsl BBIITAPHBAHIS
pasACICHUA CMECCH. [TpoBOAMTE XWMHYECKHE OMNBITHI C
[Tpaktnueckast pabora Ne2. Ouncrka HATPEBAHUEM.
3arps3HCHHON MOBAPEHHOM COJIH. HalmronaTh CBOMCTBA BELIECTB U MX
duznueckre 1 XUMUUYECKHE SIBJICHUSI. MSMEHEHWS B  XOXE  XMMHYCCKHX
ATOMBI U MOJIEKYJIBI. A]”EI;OMHO - peaKIIHif.
MOJIEKYJISIPHOE YEHUE. eliecTBa
MOJ'IeKyJ'I}IpHOFO I}dl HEMOJIEKYJISIPHOTO Pasmrate HOMIT aron,
YIAp yiip «MOJIEKYJIa», «XUMHUYECKUN DIEMEHT.
CTPOCHHUSI.
P MogenmupoBaTh  CTPOEHHUE MOJICKYJI
[IpocTeie W  CIOXHBIE  BEIIECTBA.
. BOJIbI, XJIOPOBOJIOPO/IA.
XUMUYECKUN PJIEMEHT.
BanenTHocTH aToMOB B OMHApHBIX
SA3bIK  XUMHUU. 3HAKM  XUMHUYECKUX
coenuHeHUsX. COCTaBIATH (POPMYIIBI
anemMeHTOoB. OTHOCHUTENIbHAsT aTOMHas . o
OMHAPHBIX COEAMHEHUN O H3BECTHOU
Macca.

3aKOH MTOCTOSIHCTBA COCTaBa BELIECTB.
OTtHocuTenbHasE MOJIEKYyJIIpHas Macca.
Xummnueckue GopmMyIibl.

MaccoBas 10J11 XUMHAYECKOrO 3JIEMEHTA
B COEJIMHEHHUE.

BajleHTHOCTh XMMUYECKUX 3JIEMEHTOB.
CocraBieHne XuUMHUYECKUX (OopMyl IO
BAJICHTHOCTH.

3aKkoH COXpPAaHCHUA MACCBl BCHICCTB.

BaJICHTHOCTH aTOMOB. PaccuuThIBaTh
OTHOCHUTEIILHYIO  MOJICKYJIIPHYIO H
MOJIIPHYIO Macchl 1o  (opmyrnam
BEIIECTB. BBIUUCIIATE MAaCCOBYIO JOJIO
XUMHYECKOTO DJIEMEHTa B BEIIECTBE
o ¢popmyie.
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XHUMHUYECKUE YPABHEHMUS.
Knaccupukamus XuMHUECKUX peakLui
[0 4YUCIYy M COCTaBy MCXOOHBIX U
MIOJIyYEHHBIX BEIIECTB.

Mounb-eIMHALIA KOJIMYECTBA BELIECTB.
MomnspHas macca.

Pemenne  pacueTrHpIX  3amad IO
XUMUYECKUM YPABHEHUAM PEaKLUH.
Kontponbnast pabora Nel.

I'nasa Il. Kuciaopoa. I'openue.
Kucnopon. Ero obmas xapakrepuctuka
Y HaXO0>KJICHUE B IIPUPOJE.

[Tonyuenue KHCIIOpoAa u ero
¢du3nueckue CBONUCTBA.

XUMHYECKHME  CBOMCTBA  KHCIOpOAA.
ITpumenenne. Kpyrosopor kuciopozaa B
IpUpoOJIE.

[Tpaktuueckas pabora Ne 3. Ilomxydenue
Y CBOMCTBA KHCIIOPO/IA.

Bo3gyx u ero cocraB. 3ammurta
aTMoc(epHOro BO3lyXa OT 3arpsi3HEHUI.
'opeHne W MEIUICHHOE OKHUCJICHHE.
Temnnosoi ekt XUMHUYECKHUX
peaKUui.

UccnenoBaTe CBOWCTBAa U3Yy4YaeMbIX
BelecTB. Habnrogath XuMUYECKHE H
dbuznueckue MpeBpaICHUs
u3yyaeMbix  BemecTtB. OnuchIBaTh
XUMHYECKHE pEeaKiuu, HaOIrogaeMble
B XolIe OJKcrnepumeHta. [lenats
BBIBO/JIbI U3 PE3YJIbTATOB MIPOBEIEHHBIX
XUMHYECKHUX IKCIIEPUMEHTOB.

Knaccudunuposats u3y4yaemble
BellecTBa IO COCTaBy, pa3BUBas
MH(GOPMAIIMOHHYIO KOMIIETEHTHOCTb.

I'nasa I11. Bogopona.

Bonopon, ero o0miasi xapakTepucTuka u
HaxoxzaeHue B mpupone. Ilomyuenue
BOJIOPOJIa 1 ero (hU3MUecKre CBONCTBA
XUMHAYECKHUE CBOMCTBA BOJIOPO/IA.
IIpumeHeHue.

[ToBTOperre m 0000IIEHHE TIO TEeMaM:
«Kucnopoa», «Bomopom»

HccnenoBaTh CBOWCTBA  HM3y4YaeMbIX
BellecTB. HaOmonaTh XMMHYECKHE W
buznueckue MIpEeBpaLCHUS
u3ydaeMbix  BemiecTB.  OMNUCHIBATH
XUMUYECKHE PeaKIuu, Habro1aeMbie
B XOoA€ DOKchepuMmeHrta. Jlenathb
BBIBOJIBI M3 PE3YJIHTATOB IPOBEIEHHBIX
XUMHYECKHUX IKCIIEPUMEHTOB.
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I'naBa |IV. Boaa. PacTBopbl. 4 UccnenoBaTe CcBOWCTBA HU3Yy4YaeMBbIX
Bonma - pactBopurenb.  PacTBopsl. BemlecTs. HaOmromaTe W OIKACHIBATH
Haceimennsie U HEHACBILICHHbIE XUMHUYECKHE PEAKIUH C IOMOIIbIO
pacTBOphL. PacTBOPMMOCTH BEHIECTB B CCTCCTBCHHOI'O S3bIKa U s13bIKa XMMHUHU.
BOJC. Jenate BBIBOABI U3  pE3yJIbTATOB
Konnentpamnuss pactBopoB. MaccoBas TIPOBEIEHHBIX XUMHUECKHUX
JI0JIs1 PACTBOPEHHOTI'O BEIIECTBA. SKCIIEPHMEHTOB.

IpakTiyeckas pabora Ne 4. Knaccudumuponatsb n3y4aeMble
IIpuroropnenne pacTBopoB comei ¢ BEIIIECTBA [10 COCTAaBY M CBOMCTBAM.
OIpe/IETICHHOH MaccoBoH jonei HccnenoBate CBOWCTBA M3y4YaeMBIX
PaCTBOPECHHOT'O BCIICCTBA. BemiecTB. HaOmomarh ¥ ONUCHIBATH
Boga. Mertoasl omnpeneneHus cocraBa XHMHYECKHE PEAKLHH ¢ TOMOLIBIO
BOZBI - aHanmu3 W cuHTe3. Boma B €CTECTBEHHOT'O S3bIKA U SI3BIKA XUMUH.
HPUPOJE 1 CHIOCOOBI €€ OHCTKH. . Henatb BBIBOABI U3  PE3YyJIbTATOB
dusnueckne M XUMHUYECKHE CBOMCTBA HPOBEIEHHbIX R
BOJbl. Bona B mpupoze. SKCTIEPHMEHTOB.

KonTponbhas padora No2

o TeMam 2 -4.

I'naBa V. KosnuyecTrBeHnHble 5 Onpenensatb NOHATHS «MOJISIPHAs
OTHOLIIEHUS B XMMUH. Maccay, «MOJISIPHBIN 00beM».
JlemoHcTpanuu: XuMuyeckue OOBsACHATH 3aKOH ABOrajpo.
COEJIMHEHUS] KOJIMYECTBOM BelecTBa | [IpoBOAUTH pacyeThl MO0 XUMUYECKUM
Moib. Mojens MoOspHOrO  oObema YPaBHEHUSM.

razoB. Yucmo Aporaapo. IloctositHHas Beruucnsate kKoaumdecTBo, 00bEM WU
ABorajpo. Boruncnenus c Maccy BeELIeCTBA II0 KOJUYECTBY,
UCIIOJIb30BaHUEM  TOHATHH  «Maccay, o0beMy, Macce peareHTOB WU
«MOJIb»,  «KOJIMYECTBO  BELIECTBaY, MPOJYKTOB PEaKLIUU;

«MOJISIpHAsi Maccay

I'nmaBa VI. Baxkueiimme KJjaccel 10 Knaccudumuposarts H3ydaeMble
HEOPraHUYeCKHUX COeANHEHUH. BellecTBa TII0 COCTaBy, pa3BUBas
Oxcupel. Knaccudukanus. NH(POPMALMOHHYIO KOMIIETEHTHOCTb.

Homenknarypa. CBoiicTBa  OKCHIOB.
[Tomyuenue. [Ilpumenenue.

OcHoBaHUs. Knaccudukanmus.
Howmenxkmnarypa. [lonyuenue.
dusnyeckue M XUMHUYECKHE CBOMCTBA
OCHOBaHUU. Peakuys HeUTpanu3auu.
Kucnotsi. Knaccudukanmus.
Howmenxkmarypa.

dusnyeckue M XUMHUYECKHE CBOMCTBA
KHCJIOT.

Conu. Knaccudukanus. Homenxknatypa.
CrocoObI TTOTydeHUSs COJICH.
I'eneTnyeckas CBA3b MEXYy OCHOBHBIMU
KJIACCaMHU HEOPraHU4YECKUX COCIUHEHUM.
[Ipaktuyeckas pabora NeS5. Pemenue
DKCHEPUMEHTAIBHBIX 3alad [0 TeMe
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COECIUHEHUN.

Knaccudumuposats W3YyUYEHHBIE
XUMUYECKHE  DJEMEHTHl M HX
coenuHeHusi. CpaBHHMBATh CBOWMCTBA
BEIIIECTB, MPUHAJICKAIUX K PA3HBIM

KJIaCCaM. JlaBatb OnpeeaeHus
HNOHATUH  «OKCHJIbD», «OCHOBAHUSY,
«KHUCIJIOTBI», «conm», «peakuus
HENTpanu3aumy.
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I'naBa VII. Ilepuoguyeckuii 3aKoH u
CTPOEHHE aTOMA.

Knaccudukanus XUMHYECKUX
3MeMeHTOB. AMQOTEepHbIE COCIUHECHHUS.
[Tepuoanueckuit 3aKOH

JA.M.Mengeneea. CTpoeHue aTroma.
CoctaB aTOoMHBIX snep. M3orombl.
CtpoeHue  SJCKTPOHHBIX  000JI0YEK
aTOMOB TIEPBBIX 20 3JIEMEHTOB
MEePUOIUYECKON CHCTEMBI
.. Menneneesa, COBpPEMEHHAas
dopmynupoBka  3akoHa. CocTosHUE
AJIEKTPOHOB B artomax. llepmommyeckoe
W3MCHCHHE CBOICTB XUMUYCCKHX
AJIEMEHTOB B TIEPHOJAaX M TJIABHBIX
noArpynnax. 3HaueHue MepuoanIecKoro
3aKOHa.

MopenupoBaTte  CTPOCHHME  aTOMA.
OnpenensaTb MOHATUS «XUMHUYECKHM
JJIEMEHT»,  IOPSAKOBBIL  HOMEDPY,

«MaccoBO€ YHUCIION, «HU30TOI,
«OTHOCHUTEJIbHAs aTOMHAas  Maccay,
«3IIEKTPOHHOE o0aKko,
«QJIEKTPOHHBIN CJIOM»,
«1epuouvecKas CUCTEMAY.
Knaccudumuposats W3Y4YCHHBIE
XUMHYECKHE  DJIEMEHTBl M HX
COCUHEHHS. DopMyIMpOBATH
NEPUOIUYECKUN 3aKOH JA.N.

MenzaeneeBa M packpelBaTb  €ro
cMbplca. XapaKTepu3oBaTh CTPYKTYpY
nepuoanyeckoil Tabmunpl. Pasnuyarh
nepuojipl, A- u b- rpynmel. O0bACHATDH
3aKOHOMEPHOCTH HM3MEHEHHS CBOMICTB
3JEMEHTOB B  IpeAenax  MallbIX
nepuooB U A-rpynn. Onpenensith

quciio IIPOTOHOB, HeﬁTpOHOB,
QJICKTPOHOB Yy AaTOMOB XHMHYCCKHX
JJICMCHTOB, HCIIOJIb3YA

nepuoaudeckyto Tabnuiy. CocTaBisaTh
CXEMBbl CTPOCHHMS aTOMOB IepBbIX 20
3JIEMEHTOB IEPUOJNYECKON CHCTEMBI
3JIEMEHTOB. /[enaTh yMO3aKkIrO4eHue o
Xapakrepe W3MEHCHUS CBOICTB
XUMHYECKHUX 3JIEMEHTOB c
YBEIMYEHUEM 3apsII0B aTOMHBIX SIAEP.

I'naBa VIII. Crpoenue BemecTBa.
XuMHn4yeckas CBf3b.
_DJIEKTPOOTPHULIATEILHOCTD XUMUYECKHUX
JJIEMEHTOB. KoBaneHntHas CBS3b.
[TonsipHast m HenoussipHas cBsA3b. MoHHas
cBA3b.  KpucTamummueckue  pemerTkH.
BajlleHTHOCTP M CTENEHb OKHCIIEHUS.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peaKium.

Konrponsnas padora Ned

dopMyIHpOBaTH OIpeIeTICHUS
HOHSTHUA «KOBaJICHTHAS HEMOJIsApHad
CBA3bY», «KOBaJICHTHas noJjrsipHad
CBSI3bY», «UOHHAS CBS3bY, «CTCICHb
OKHCIICHUSI»,
«QJIEKTPOOTPHUIIATEIILHOCTD.
OHpCI[CHSITB TN XUMHYECKOM CBSI3H B
COCIUHCHUAX Ha OCHOBaHHU
xuMuueckor Qopmynbl. OnpenensiTh
CTENICHb OKHUCIICHHS JJIEMEHTOB B
coenmuHeHussX. CocTaBnsATh (HOPMYIIBI
BEIIECTB [0 CTENEHU OKHCICHUS
3JIEMEHTOB. CocraBisTh
CpaBHUTENbHBIE M  00oOmIarome
TaOJIHIIBI, CXEMBI.
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9 kaacce

HanmMeHoBaHMe pa3/ie/ioB U TeM

Ko.-Bo uacos,
OTBOJAMMBIX Ha
0CBOEHHE TEMBI

IInanupyemsble o0pa3oBaTenbHbIE
pe3yabTaThl

I'nasa 1. Knaccupuxanuu XuMu4ecKux

peaxumii.

Knaccudukanus XUMHYECKUX  PEAKIIHA:
peaKkuuu COCIUHEHHS, pa3ioxKeHus,
3aMECIICHHUS, oOMeHa. OKHCIUTEIIBHO-

BOCCTaHOBUTENIbHbBIE peakui. OKUCIUTENb,
BOCCTAaHOBUTEINb, IPOLIECCHl OKHUCIEHUS H
BOCCTAHOBJICHHUSI.

TennoBbie 3(h(HEeKTh XUMHUUYECKUX PEAKLIUH.
DK30TepMUYECKHE U  SHAOTEPMHUYECKUE
peakuuu. TepMoXUMUUECKUE YPABHEHHUS.
CKopoCTh XUMUYECKUX peakiuid. PakTophl,
BIMSIOUIME HAa CKOPOCTb XHUMHUYECKHUX
peaKkui. [TepBonavanbHOE
npeacTraBieHne o karaimmuze. OOpaTumbie
peaxiuu.

5

CocraBnenue ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuMidi ¢ TOMOLIBI0  METOJAA
AIIEKTPOHHOTO OaiaHca.

Pacuetrer 10
YpaBHEHUSIM.

TEPMOXUMHYCCKUM

[Tonarue 0
PaBHOBECHH.

JaBaTp  ompeneneHuss — NOHATHN
«KaTajam3aTopy, CUHTHOUTODY.
HccnenoBaTh (PakTopbl, BIUSIOIINE
Ha CKOPOCTb XMMUYECKON peakiuu.

XUMHNYCCKOM

I'maBa 2. Xwumuyeckue peakuumu B ITpoBoauTh HaOI0AeHUA 3a

BO/IHBIX pacTBOpPax. 6 IIOBE/ICHUEM BELIECTB B PAaCTBOPAX,

ONEeKTPOJIUTHl U HEEKTPOIUTHL. VOHBI 32 XUMHYECKUMH  PEaKLHAMH,

Kartnonsl u aHuonsl. I'mapaTHas Tteopus IIPOTEKAIOLMMU B pacTBOPAX.

pPacTBOpOB. DNeKTpoIUuTHYECKast JaBate  ompeneneHuss — MOHATHH

JUCCOLIMAIUS KUCIIOT, OCHOBaHUM M CoJiei. «AIEKTPOIUTY,

Cnalble ¥ cHIIbHBIE 3IEKTPOIUThl. CTeneHb «HEIEKTPOIUTY,

muccoupanuu.  CreneHp  JUCCOLIMALIMU. «AIEKTPOIUTHYECKAS

Peakiun  noHHOro oOmeHa. YcioBus JUCCOLIMALIUS.

TEUYEHUS] peaKIuid HMOHHOTO oOMeHa 10 KoHkpeTu3upoBaTh NOHATHE «HOH.

KOHIIa. XUMHMYECKHE CBONCTBA OCHOBHBIX O6o0umarh  HOHATHS  «KaTHOHY,

KJIACCOB HEOPraHMYECKUX COEIMHEHUH B «aHHOHY.

cBeTe HpeCTaBIeHUN 00 HccnenoBaTh CBOMCTBa pacTBOPOB

ANEKTPOJINTUYECKOW  JUCCOLUMALUU U AIIEKTPOJIUTOB.

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX XapakTepu30BaTh YCIOBUS TE€UCHUs

peakuuii. [IoHATHE O THIpOIN3E CONEH. peakuuii 10 KOHL@ B pacTBOpax
HJIEKTPOJIUTOB.

I'masa 3. I'ajorennl 6 HccnenoBate CBOMCTBA M3y4aeMbIX

[TonoxeHune rajoreHoB NePUOIUIECKOM
TabJIMIIe U CTPOCHUE UX aTOMOB. XJIOP.
Pu3nYeCcKre CBOMCTBA XJIOPa.
[Tpumenenue. XnopoBoaopoa. [Tonyuenue.
duznueckue cBoiicTBa. CosstHasi KUCIOTA U
e€ conu. CpaBHUTENbHAS XapaKTEPUCTUKA
rasioreHoB. [Ipaktuyeckas pabora.
KonTponbnas pabora.

BenrecTs. HaOmrogaTe U ONMUCHIBATH
XUMHUYECKHE PEAKIMH C IMOMOIIBIO

CCTCCTBCHHOI'O  sA3bIKA MW  sA3bIKa
XUMUU. I[eﬂaTB BBIBOJIbI nu3
PE3yJIbTAaTOB HpOBCI[éHHBIX

XUMHUYCCKUX SKCIICPUMCHTOB.
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I'naBa 4. Kucsiopona u cepa

[lonoxxeHne KUcIopoga W Cepbl B
NEPUOIUYECKON  CUCTEeME  XMMHUYECKHX
JJIEMEHTOB,  CTPOCHHE  HMX  aTOMOB.
Annotponus kucnopoga. O30H.

Cepa. Amnotponusi cepol. Ousndeckue
U XUMHYecKue cBoiicTBa. Haxoxaenue B
npupoze. [lpumenenue cepbl. OKCUABI CephI
(IV). Cepnas xkuciota u €€ COJH.
OxkucnuTenbHbIC CBOICTBa
KOHIICHTPUPOBAHHON  CEpPHON  KUCJIOTHI.
[ToHsITHE O CKOPOCTH XUMHYECKHUX PEAKITHIA.
Karanuzaropsl.

Boruncnenus 1o XUMHYECKUM
YpaBHEHHSIM pEaKIUil MaccChl, KOJIUYECTBA
BEIIECTBA MM 00beMa 10 U3BECTHOM Macce,
KOJINYECTBY BEIIECTBA MIIM 00BEMY OIHOTO
U3 BCTYNAKOIIUX WM MONYYarOIUXCsS B
pEaKIuy BEIIECTB.

HcenenoBate CBOMCTBA M3y4aeMbIX
BeulecTB. Habmonate u onuceiBaTh
XUMHYECKHE PEaKIUH C MOMOIIBIO
€CTECTBEHHOTO sI3bIKA W  sI3BIKA
xuMud.  Jlemate  BBIBOABI U3
pe3yIbTaToB MIPOBEAEHHBIX
XUMUYECKHX 3KCIIEPHUMEHTOB.

JaBaTp  ompeneneHuss — NOHATHN
«KaTajam3aTopy, CUHTHOUTODY.
HccnenoBath (PakTopbl, BIUSIOIINE
Ha CKOPOCTh XMMHUYECKON peaKIuu.

I'naBa 5. A3ort u ¢gocdop.
[Tonoxxenne a3zora u  ¢dochopa B
NEPUOANYECKON  CUCTEME  XHUMHUYECKHUX
JJIIEMEHTOB CTPOEHHE HX aToOMOB. A30T,
dbuznyeckue W XUMHUYECKHE CBOWCTBA,
noiydyeHue W TmpuMeHeHue. Kpyroopor
a3oTa B mpupoje. AMMmuak. Ouzndeckue u
XUMHUYECKHE CBOMCTBa aMMMakKa,
nonydeHue, npumeHerune. Coiu aMMOHWSL.
Oxkcupst azota(Il) u (IV). A3oTHas kuciora
u ee comu. OKHCIUTENTbHBIC CBOWMCTBA
A30THOU KUCIIOTHI.
docdhop. Amnorporust pocdopa.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA
docdopa. Oxcun dhocdopa (V).
OpTtodocdopHas KUCIOTA U €€ COJIH.
Munepanvhuvle yoobpenus. Ilpakmuyeckas
paboma No4.

HccnenoBaTh CBOMCTBA HM3y4YaeMBIX
BemiecTB. HaGmronaTte U ONUCHIBATD
XUMHUYECKHE PEAKIUU C TOMOIIbIO
€CTECTBEHHOIO0 S3BbIKA M SI3BIKA
XUMHH.  Jlematb  BBIBOABI W3
pe3yJIbTaTOB MIPOBEIEHHBIX
XUMHUYECKHX IKCIIEPHUMEHTOB.
HaGmonate J1eMOHCTpHpPYEMBIE U
CaMOCTOSTENBHO IPOBOIMMEBIC
OIIBITHI.

OnuceiBaTh CBOMCTBA HM3y4YaeMbIX
BEIIIECTB HAa OCHOBE HAOJIOJCHHM 3a
UX IIPEBPAILLCHUSAMH.

O0o0mare 3HaHWA W AeaTh
BBIBOJIBI.

I'naBa 6. Yruepoa u kpeMHHi.
ITonoxenne yrimepora W KpEMHHS B
NEPUOANYECKON  CHUCTEME  XHMHUYECKHUX
AJIEMEHTOB, CTPOCHHE UX aTOMOB. YTIIEPOI,
aIJIOTPOTIHbIE MoAu(UKAINH, (U3HUECKHe
U XUMHUYECKHE  CBOMCTBAa  yIJIepoJa.
YrapHbii ras, CBOICTBA 51
¢bu3noIOrNUecKoe JEHCTBHE HAa OPTraHU3M.
VYriekucnelii ra3, yroibHas KHCIOTa U €€
conu. Kpyroeopot yriepoja B mpupo/e.
Kpemanii. Oxcun kpemuusi(1V).
KpemHueBas kuciora v ee coiu.
Ilpaxmuueckas paboma No5.
Konmponvnas paboma No4.

HccnenoBaTh CBOMCTBA HM3y4aeMbIX
BemecTB. HaGmonate U onuceiBaTh
XMMHUYECKHE PEAKUUHA C IOMOIIBIO
€CTECTBEHHOI0 S3bIKa M  fA3BIKA
xumuu.  JlemaTe  BBIBOABI W3
pe3yJIbTaToOB MPOBEJEHHBIX
XUMHUYCCKUX SKCIICPUMCHTOB.
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I'nasa 7. Metauisl. 13 HccnenoBaTh CBOIMCTBA M3ydaeMBIX
[TonoxkeHne MeETANJIOB B MEPUOAUYECKOU BemecTs. HaGmonaTh ¥ OMHCHIBATE
CHUCTEME XUMMYECKUX ndiemeHToB /[I.I. XUMHYECKHE PEaKUHH C MOMOLIBIO
Menneneesa. Mertammueckas CBA3b. CCTECTRCHHOIO  SBEIKA M SI3EIKA
duznueckue u XHMIYECKHE  CBOHCTBA UM
ﬁeTaHJ'IOB. Psin Hanpsprenuit MeTaméOB. ; XapaKkTepH30BATS XUMITUCCKIE
OHATHE 0 MeTamepénn. TIOCOORI AJIEMEHTHI MaJbIX MEPUOJOB MO HX
MOIy4eHus MeTaios.  Crasbl (crams, MONOWEHMIO B  MEPUOIMUECKOH
YyTyH, AIOpatroMuHuii, 6ponsa). [Ipodiema —
TXOJHBIX MPOU3BOJICTB B METAJUIyPruu .
besoTX0n POH3BOAC © M OnuchiBaTh CBOWCTBA HM3y4aeMbIX
U OXpaHa OKPYXKaroliei cpeibl. .
BEIIECTB Ha OCHOBE HAOIO/ICHUH 3a
IlenoynbIE MeTaJLJIbI. ITonoxenue
. UX MPEBPALICHUSIMHU.
HICJIOYHBIX METAUIOB B MEPUOJAUYECKOU
. O06o0mate 3HaHHUA W JeNaTh
CHCTEME U CTPOCHHI aToMbl. Haxoxaenue B
BBIBO/IBI 0 3aKOHOMEPHOCTSX
npupone. Dusnyeckue u XUMUYECKUE . .
o W3MEHEHUN CBOMCTB METAJIOB B
CBOMCTBA. [Ipumenenue MIEITOYHBIX
METAJIJIOB U UX COEAMHEHUN. fiepuonax o Tpyliax
Illes04H03eMebHbIE MeTaJLIbI. TICPHOAMHCCKOM CUCTEMBL.
I[TosnoKeHne MIET0UYHO3EMEIbHBIX METAIIOB TIpornosuposats CBONCTBA
B IEPUOJMYECKON CHCTEME M CTPOEHHE HCH3YHCHHBIX  SJICMCHTOB M HX
aromoB. Haxoxnenue B npupoze. Kanbrmii COCIMHCHUN HA OCHOBC 3HAHWH O
U ero coeguHeHus. JKecTKocTb BOIBI H NepruOAUICCKOM 3aKOHE.
CIIOCOBBI €€ YCTPAHEHHSL. HccnenoBaTh CBOMCTBA HM3y4YaeMbIX
Anwomunuii. [lonoxkeHue amOMUHHS B BemiecTB. Habmonate u onuceiBaTh
MIEPUOIUYECKON CUCTEME M CTPOCHHUE €ro XUMHUYCCKHE pEaKIuu C IIOMOIIBIO
aToMa. Haxoxnenue B MpUpOJE. CCTCCTBECHHOTIO fA3bIKa W  S3bIKa
Ou3nyeckue W XUMHYECKHE CBOMCTBA XAMUH.
amOMUHMS.  AMQOTEpPHOCTh OKCHAA H BoisiBUTH pasnans MCXIY
TUAPOKCH]IA ATIOMUHHUS. AJIEMEHTaMU TJABHBIX W TOOOYHBIX
Kene3o. [Tonoxxenue Kemesa B MNOArpyII.  YCTaHOBUTh  CBS3b
MEPUOANYECKON CHUCTEME U CTPOCHUE €ro MEXIy CTPOCHHEM U CBOWCTBAMH
aToMma. Haxoxnenue B MIPUPOJIE. BEIIECTBA.
dusznueckue M XMMHUYECKHE CBOICTBa
kene3za. OKcuabl, THUIPOKCUIBI U COJH
skenesa (I1) u xenesa (11).
I'naga 8. IlepBonavaibHbie 14 JaBatp  ompeneneHus — MOHATHH

npeacraBJICHUs 00 OpPraHun4e€CKux
BelIeCTBaX.

MHOFOO6pa3I/IC OpraHn4YCeCKUX  BCHICCTB.
YTHCBOIlOpOIILI MpCACIIbHBIC.
I'omonornueckuit paAd, TOMOJIOTU, U30MEPBLI.
HenpeﬂeanHe YIieBoAOPOAbl:  9TUIJICH,
AllCTUJICH.

[IpupomHble HMCTOYHUKH  YTIEBOIOPOJIOB.
CnupTtel. OTHOATOMHBIE CIUPTHI. MeTaHo,
OrtaHoi.  DU3MOJOTMYECKOE  JCHCTBHUE
CnupToB Ha opranusMm. KapOoHOBBIE
KUCIOTHL. JKupbl. MypaBbuHasi U yKCcycHas
KHUCIIOTHL. [Tpumenenue. Bricime
KapOOHOBBIE  KHCJOTHI. CreapuHoBas
kuciota. JKupel. Ponb xupoB B oOMeHe
BemiecTB. YrieBoabl. ['nmokosza. Caxaposa.

«TOMOJIOTI, «U30MEPBI».
OOBACHATD MHOroo0pasue
OpraHUYEeCKHX BEIIECTB.

HccnenoBaTh CBONCTBAa HM3yYaeMbIX
BemlecTB. HaGmronaTe U OnucHIBaThH
XUMUYECKHE PEAKIUU C TTOMOIIBIO
€CTECTBEHHOIO S3BbIKA M SI3BLIKA

XHMHH. JlaBath onpeaeeHus
HOHATHHU «IIpeNIeNbHBIE
OJIHOATOMHBIE CIIUPTHDY,
«MHOT0aTOMHBIC CIIUPTHI»,
«byHKIMOHATRHAS Tpynmay. J[aBaTh
onpeaeeHus OHATHUHU

«KapOOHOBBIE KHUCIIOTBD), <GKUPBI.
HcenenoBaTe CBOMCTBA M3y4aeMbIX
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Haxoxnenue B mpupojse. Ponp ritoko3sl B
MUTAHUU U YKPEIUIEHUH 310poBbs. Kpaxman
U LEJUII0JO3a - MPUPOJIHBIE TOJUMEPHI.
[Tpumenenue. benku — 6uononumepsl. Ponp
O0enkoB B muraHuu. DOyHKIUH OENKOB.
[Tonmumepst - BBICOKOMOJICKYJIIPHBIE
COCIUHCHMS.

BeulecTB. Habmonate u onuckiBaTh
XUMHYECKHE PEaKIUH C MOMOIIBIO
€CTECTBEHHOTO sI3bIKA W  sI3BIKA
xuMmuHn. IIporHosznpoBaTe CBOMCTBa
BELIECTB HA OCHOBE UX CTPOEHUSI.

>kl_[pI/I HU3YYCHHUHU BCEX TEM HCIIOJIB3YCTCA BOCIIUTATEIIHbHBIN IIOoTCHI KAl YPOKa B COOTBETCTBUU C

mnpor paMMOﬁ BOCIIUTAaHUA
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